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Introduction
The term »stress« (lat. strictus: taut) was taken from English 

and means pressure, strain or tension in the technical-physical 
context. In everyday theory, stress is usually understood as psy-
chosocial stress and refers to those situations that, for example, 
cause disorders, irritations and anxiety and contribute to an im-
pairment of mental or physical wellbeing [1]. 

The COVID-19 pandemic may have brought many changes 
to how people live their lives, and with it, at times, uncertain-
ty, altered daily routines, financial pressures and social isolation. 
People may worry about getting sick, how long the pandemic 
will last, whether their job will be affected and what the future 

will bring. Information overload, rumors and misinformation 
can make life feel out of control and make it unclear what to do. 

The WHO’s Global Burden Disease Study estimated that the 
COVID-19 pandemic has led to a 27.6% increase (95% uncer-
tainty interval (UI): 25.1–30.3) in cases of major depressive dis-
order (MDD) and a 25.6% increase (95% UI: 23.2–28.0) in cases 
of anxiety disorders (AD) worldwide in 2020 [2].

Individualized Microcurrent Frequency (IMF) applications 
are shown to be effective in the treatment of mental problems [3-
5]. Microcurrent may render its effects via rhythmic stimulation 
that synchronizes and enhances the efficacy of endogenous neu-
rophysiologic activity [6]. Additionally, increases in blood and 
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cerebrospinal fluid levels of specific neurotransmitters, includ-
ing serotonin, norepinephrine, dopamine, and β-endorphin have 
been reported when microcurrent was used for 1 or 2 weeks [7].

For a great variety of indications, it has been shown that spe-
cially designed microcurrent frequency protocols have positive 
effects on improving the respective conditions. Designing mi-
crocurrent protocols in this context means that special frequen-
cy patterns are chosen to gain the best effect for the respective 
condition [8, 9].

It was shown that frequency therapy has positive effects con-
cerning the treatment of depression [10,11], anxiety and associ-
ated sleep disorders [12,13] in devices using the same mode of 
action as the investigational product (IP). As a consequence it 
is expected that IP’s microcurrent frequency application could 
improve the stress level and general wellbeing in healthy study 
volunteers exposed to corona crisis induced stress. 

All participants should document an assessment of their cur-
rent status of wellbeing (WHO-5Q [14,15]), their major concerns 
(adapted MYMOP questionnaire [16-19]) and their perceived 
stress level (PSS [20-22]) before any application of the used 
IMF programs and after 3 weeks of application. Meanwhile, the 
control group assesses the changes in wellbeing and the status of 
their major concerns under normal living conditions and without 
using the Healy IMF programs.

Vaccine hesitancy, negative attitudes, reluctance or even refus-
al to be vaccinated may stem from general mistrust in science, 
conspiratorial attitudes, or overvalued ideas regarding the safety 
of the vaccine [23]. The perceived stress situation caused by the 
COVID-19 crisis is considerably different in subjects refusing 
vaccination in comparison to vaccinated persons. This difference 
in stress perception may also have some consequences on any 
stress specific treatment.

Materials and Methods
Design

The study was designed as a two-armed, open, three weeks 
treatment duration with a measurement point at the beginning 
and at the end of the study. A study protocol was finalized before 
commencement of recruitment. Volunteers were recruited via an 
existing network of persons interested in this type of treat-ment. 
After signing the online informed consent form, participants 
were randomly assigned to one of the two study groups:

Application group (A)

Participants who already use the investigational device in dai-
ly routine (existing clients); application of two Power of Three 
Programs designed for stress reduction two times per day for 3 
weeks.

Application group (B)

Participants who already use the investigational device in their 
daily routine (existing clients) and willing to continue using the 
Healy device according to the established routine during the fol-
lowing 3 weeks of study participation.

Participants

Participants were volunteers who felt moderately stressed and 
would profit from some self-help treatment in their general well-

being, coping with particular issues, such as sleep problems, low 
affect or lack of energy, or in reducing their perceived stress lev-
el. They gave informed consent to participate prior to any study 
specific procedure.

Volunteers were advised to participate only if they would not 
violate any restrictions for use as given in the device product 
information (pregnancy, having an implanted pacemaker or any 
other electronic or metallic device at or near the place of appli-
cation on the body, open wounds, scar tissue or insensitivity or 
radiation therapy near the place of application, or a history of 
epilepsy).

Treatment device

For application of individualized frequency modulated micro-
current applications the investigational device (Healy device) is 
to be attached to the body via electrodes and cables on various 
places depending on the program and the aim. The electrodes 
were exclusively placed as conductive bracelet electrodes at the 
wrists, so that the microcurrent can flow through the upper part 
of the body.

Healy uses frequencies from 0.1 Hz to 1 MHz. Healy applies 
an electrical current between  0 µA and 4000 µA. The maximum 
applied voltage is 10 V.

Treatment application

Participants assigned to group A will apply the Individualized 
Microcurrent Frequency (IMF) programs Conflict Balance, De-
fense Support, Friendly Flora and Rebalance. These programs 
are especially designed for stress reduction. The programs were 
applied according to a predefined treatment plan two times per 
day with one day without any application per week for a total of 
3 weeks.

Participants of group B are assigned to use classic Healy appli-
cations as already established in the pre-existing freely selected 
application schedule. 

In both groups IMF programs were applied via the bracelet 
electrodes attached on the participants’ wrists.

Outcome measures

Due to the deliberately heterogeneous volunteer sample, we 
opted for one very generic and one very individualistic outcome 
measure. The primary outcome was the WHO5-Wellbeing scale 
[14,15], a 5-item scale that has been found to be both very parsi-
monious, reliable and widely applicable to measure wellbeing as 
a generic scale. The five items of the scale reflect on the state of 
the last 2 weeks (cheerful and good spirits, calm and relaxed, ac-
tive and vigorous, woke up fresh and rested, daily life filled with 
interesting things) and are rated on a six-point Likert scale (“at 
no time”, “some of the time”, “less than half of the time”, “more 
than half of the time”, “most of the time”, “all of the time”). The 
items can be summed up to yield a sum score ranging from 0 to 
25, or, if standardized, on a percentage scale from 0 to 100. Clin-
ically manifest depression is supposed to be present if someone 
scores less than 50 points, and population means in European 
countries are around 70 points. We used the standardized sum 
score as a main outcome and present these standardized scores 
(sum score multiplied by 4).
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As a secondary outcome we used an individualized score, the 
Measure Your Own Medical Outcome Profile (MYMOP) Score 
[16-19]. This is an individually defined measurement system 
following the generic approach of goal attainment scaling [24]. 
Individuals are free to define as many usually up to three – areas 
of their physical or mental state that they want to see changed. 
This can be, for instance, sleep, energy and mood in one pa-
tient, and mobility, pain and sexual interest in another. This way, 
everyone can choose their own areas of change. It is initially 
rated on a 10-point numerical rating scale. The content area is 
safely stored and implemented in the follow-up measurement 
for the participant to score once more. We used the (one) most 
important concern that participants could mention and rate it at 
the beginning and after 3 weeks of treatment. 

The third outcome measure was assessed by use of the Per-
ceived Stress Scale (PSS) [20-22], the most widely used psy-
chological instrument for measuring the perception of stress. It 
is a measure of the degree to which situations in one’s life are 
perceived as stressful. Items were designed to tap how unpre-
dictable, uncontrollable, and overloaded respondents find their 
lives. The scale also includes several direct queries about cur-
rent levels of experienced stress. The PSS items are easy to un-
derstand and the response alternatives are simple to grasp. The 
questions in the PSS ask about feelings and thoughts during the 
last month. In each case, respondents are asked how often they 
felt a certain way.

For the safety assessment, adverse events were queried with 
an open-ended question in the final survey.

Outcomes were measured by presenting the questionnaires as 
online questionnaires, as soon as informed consent was received, 
and then again after three weeks, using an email prompting sys-
tem that led partici-pants to the online questionnaire.

Since the study was conducted with healthy, well-informed 
volunteers giving informed consent, ethical counsel was not 
sought and was not necessary according to local legal frame-
works.

Statistics

The statistical analysis was performed hierarchically in a 3  
step procedure:

1. A pre/post comparison of the different study groups con-
cerning the WHO5-Wellbeing scale, the MYMOP and the 
Perceived Stress Scale respectively to confirm the efficacy of 
treatments by use of t-tests for paired samples. H0: no difference 
between baseline and study completion: Baseline Score = Com-
pletion Score within each treatment groups.

H1: increase in wellbeing score, respective decrease in symp-
tom burden score and perceived stress scale during the study: 
Baseline Score > Completion Score (for wellbeing) respective 
Baseline Score < Completion Score (for MYMOP Symptom 
Load and PSS)

2. Covariance analytic methods to confirm superiority of treat-
ment A (specific IMF programs for stress reduction) in compari-
son to treatment B (standard Healy application). 

H0: No differences between the study groups. 

H1: Treatment effect in group A > treatment effect in group B.

3. Subgroup analysis comparing the effects of vaccination sta-
tus on perceived stress at baseline and treatment effect on stress 
reduction.

H0: No differences between subgroups (vaccinated versus not 
vaccinated within the treatment groups). 

H1: Treatment effect in vaccinated participants ≠ treatment 
effect in unvaccinated participants within each treatment group

All data sets were inspected for violation of the required as-
sumptions to perform parametric tests. In case of any violation 
of these requirements a non-parametric test would be performed, 
but all datasets conformed well to normal distribution, homoge-
neity of variances and no outliers could be detected.

As this was a pilot study, no sample size calculation was con-
ducted. It was assumed that a group size of 300 participants 
would allow the detection of clinically relevant group differenc-
es.

For the wellbeing score and the perceived stress score missing 
data were to be interpolated by a conservative last-value-car-
ried-forward algorithm which assumes no change between 
baseline and follow-up. This was only employed for these in-
struments and if no more than one single data point of a data set 
was missing. In all other cases (if more than one data point per 
set was missing), the respective dataset was excluded from the 
analysis.

As goal attainment (MYMOP) might not be fully completed 
by some participants and because of its extremely individual na-
ture, it was decided before commencement of the actual analysis 
to not use any missing data interpolations, but to exclude the 
corresponding participants from the evaluation.

Safety assessment

All diseases that were reported in the second survey will be 
grouped according to the MedDRA system organ classes and 
listed per application group. Incidences of Adverse Events 
(AEs) per Organ class and group and incidences of AEs assessed 
as potentially induced by the study procedure will be compared 
between the two groups.

Results
The study was conducted from December the 14th 2021 (first 

participant answered the first survey) to February 9th in Germa-
ny. This was within the 4th Corona-wave with increasing inci-
dences (about 51000 on 15th December 2021 to 250000 on 10th 
February 2022) [22].

596 participants consented to the study and completed both 
questionnaires. 

284 participants were assigned to the Power of Three group 
(A) and used twice per day one Healy application of the Power 
of Three program group; 312 participants were assigned to the 
standard IMF application group (B) and used the Healy IMF 
device as before.

As can be seen from table 1, the randomization process yield-
ed two quite similar groups. Due to data protection concerns, 
age was only collected in broad categories. Most of the partici-
pants, 88%, were female. 63% or 386 participants belonged to 
the middle-aged group between 41 and 60, and nearly 12% were 
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older than 60 years (Table 1). 

Table 1. Gender, Age-Groups, and Reasons for being stressed per group; absolute frequencies and percent-ages (per category 
and group); compliance per treatment group defined as follows: for the Power of Three group performance of at least 50% of 
the stipulated applications are defined as compliant, participants of the standard IMF application group were considered as 
compliant if they had performed at least 10 appli-cations during the 21 days observational period.

Whereas overall group differences concerning the profiles of 
stress causing factors are small and not significant (Chi square 
test p = 0.22), the difference between the vaccinated versus not 
vaccinated subgroups was more clearly pronounced and signifi-
cant (Chi square test p = 0.0038).

Regarding the reasons for feeling stressed, the most promi-
nent differences between the vaccinated and not vaccinated sub-
groups could be seen in the perception of the corona crisis and 
health concerns as a reason for being stressed. For both study 
groups, the perception of the respective factor as cause of be-
ing stressed was about 15 % higher in the vaccinated subgroup 
(Table 2). 

The baseline outcome data were similarly evenly distributed, 
with also equally very small differences within the different sub-
groups. 

The testing procedure using t-Test for paired samples yielded 
a highly significant increase of the WHO-5 scores for both treat-
ment groups using the Power of Three application respective the 
standard Healy application during the treatment phase by about 
25.8 (Power of Three), respective 19.1 (standard IMF) scoring 
points (t = -20.638, df = 279, p-value < 2.2e-16 for group A; t = 
-18.894, df = 311, p-value < 2.2e-16) (Figure 1). The group dif-
ference in effect size respective increase in wellbeing score was 
highly significant (t = 4.2258, df = 590, p-value = 0.00001379). 

The same patterns as found for the Wellbeing score could also 

be detected for the decrease in concern burden and decrease in 
perceived stress. Pre-post comparisons yielded highly significant 
decreases of stress level and concern burden in both treatment 
groups and a significant higher effect size was present under Pow-
er of Three application than under standard Healy application. 
The results of the statistical test performed are summarized in 
Table 3.

For sub-group analysis (comparison of vaccinated versus not 
vaccinated participants), a two-factorial analysis of variance with 
the two factors treatment group and vaccination status was per-
formed for each of the parameters. 

For stress relief and increase of wellbeing the interaction be-
tween the two factors was significant (df = 1, F = 7.4019 p = 
0.006708 for stress relief and df = 1, F = 6.9327 p = 0.008686 for 
wellbeing) whereas for the vaccination status per se no significant 
effect could be detected (df = 1, F = 1   0.8457 p = 0.358149 for 
stress relief and df = 1, F = 2.9150 p= 0.088287 for wellbeing).

Concerning concern burden, only marginal differences could 
be observed in the comparison of the sub-groups of vaccinat-
ed participants versus non vaccinated participants (Figure 1). 
Two-factorial analysis of variance resulted in significant group 
differences (df = 1 F = 21.0236 p = 0.00000554), whereas both, 
vaccination status (df = 1, F = 1.1626, p = 0.2814) and interaction 
between group and vaccination status (df = 1 F = 0.6986, p = 
0.4036) are not significant. 

Power of Three group Standard Healy application
Vaccinated Not vaccinated Total Vaccinated Not vaccinated Total
(N = 104) (N = 180) (N = 284) (N = 98) (N = 214) (N = 312)

Gender
Female 89(86%) 150(83%) 239(84%) 89(91%) 188(88%) 277(89%)
Male 15(14%) 30(17%) 45(16%) 9(9%) 26(12%) 35(11%)
Age Groups
<20 0(0%) 0(0%) 0(0%) 1(1%) 1(1%) 2(1%)
20-40 22(21%) 44(24%) 66(23%) 18(18%) 53(25%) 71(22%)
41-60 71(68%) 115(63%) 186(65%) 64(63%) 136(63%) 200(63%)
61-80 11(11%) 22 (11%) 33(11%) 17(16%) 24(11%) 41(13%)

Stress was caused by (several answers allowed…)
Worries about 
family/partnership

69(66%) 136(75%) 205(72%) 69(70%) 158 (73%) 227(73%)

Corona Crisis 68(65%) 88(48%) 156(55%) 59(60%) 107(50%) 166(53%)
Health concerns 48(46%) 60(33%) 108(38%) 56(57%) 85(40%) 141(45%)
Financial uncer-
tainties

48(46%) 99(55%) 147(52%) 31(32%) 94(44%) 125(40%)

Losses (human or 
animal)

41(39%) 81(45%) 122(43%) 38(38%) 104(48%) 141(45%)

Others 38(37%) 74(41%) 112(39%) 32(33%) 79(37%) 111(36%)
Compliance 

Compliant 79(75%) 161(89%) 240(84%) 77(79%) 170(79%) 247(79%)
Non-Compliant 25(25%) 19(11%) 44(16%) 21(21%) 44(21%) 65(21%)



512

Health Education and Public Health

Health Educ Public Health 2022, 5:2

Figure 1. Increase in Wellbeing score (WHO-5), decrease in Concern-burden (MYMOP) and decrease in stress level (PSS) in both 
treatment groups, first column baseline, second column final assessment. Mean values and 95% confidence intervals.

Table 2. Baseline values of outcome parameters WH0-5 score, Self-assessment of most important concerns and Perceived Stress 
Scale, mean values and 95% confidence interval.	

	
Power of Three group Standard Healy applications
Vaccinated 
(N = 104)

Not vaccinated 
(N = 180)

Total 
(N = 284)

Vaccinated 
(N = 98)

Not vaccinated 
(N = 214)

Total 
(N = 312)

WHO-5 Score 31,65 33,90 33,07 33,54 35,20 34,66
[28,39 – 34,91] [31,13 – 36,67] [30,96 – 35,19] [29,92 – 37,16] [32,96 – 37,45] [32,76 – 36,58]

Concern 
(MYMOP)

8,09 
[7,78 – 8,39]

8,31 
[8,09 – 8,52]

8,23 
[8,05 – 8,40]

7,82 
[7,51 – 8,13]

8,14 
[7,95 – 8,33]

8,04 
[7,87 – 8,20]

Perceived Stress 
(PSS)

23,49 
[22,35 -24,62]

22,54 
[21,70 -23,40]

22,89 
[22,22 -23,57]

22,21 
[21,02 -23,40]

23,00 
[22,24 -23,75]

22,74 
[22,10 -23,38]
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Safety assessment

Altogether 157 individuals reported in total 168 adverse is-
sues. None of these AEs fulfilled a condition of being a serious 
adverse event. 96 Adverse events occurred in participants as-
signed to group A (Power of Three), 72 in participants of group 
B (standard Healy application). 

24 adverse events were assessed as related to the study proce-
dures (10 in group A and 14 in group B). Most frequent adverse 
events related to investigational procedure are pain (10 cases, 5 
in each group), side effects of detoxification (1 in each group) 
and infections (1 in each group). Beside this, reduced eyesight, 
low blood pressure and dizziness (in group A), exhaustion, skin 
itching, difficulties breathing, sleep disorder, depression, gastro-
intestinal complaints and migraine (in group B) were reported 
once as an event related to the investigational procedure. The 
frequencies of adverse events in different system organ classes 
according to MedDRA classification are given in table 4.

Discussion
In this randomized non blinded study, we compared the ef-

ficacy of a new, designed especially for stress reduction IMF 
application setting with an active control group, of participants 
using IMF applications according to their previously established 
routine. The intention of this design was to determine the addi-
tional benefit of adapting an effective treatment (standard IMF) 
to special conditions. 

We chose 3 different well established instruments measuring 
different components of a participant’s stress perception and its 
influence on the awareness of impairment of living condition; 
the WHO-5 quality of life questionnaire assessing the subjective 
psychological wellbeing [20], the Measure Yourself Medical 
Outcome Profile (MYMOP) modified for non-medical condi-
tions to measure the participants’ perception of the most import-
ant stressing factor and the ‘Perceived Stress Scale’ to measure 
the degree to which situa-tions in one’s life are perceived as 
stressful. Psychological stress has been defined as the extent to 
which persons perceive (appraise) that their demands exceed 
their ability to cope.

Assessment results of all these 3 instruments are influenced by 
both the participants’ internal perception and by external factors 

like changes in the external setting (stress inducing situations). 
In this study the corona situation in Germany was the most dom-
inant external factor causing participants to feel stressed. The 
study was conducted in a period with increasing incidences of 
Corona infections (increasing period of the 4th Corona Wave) 
and more restricting regulations by the government. A positive 
effect of this external setting on the parameters measured in the 
course of the study could be ruled out.

The results of this pilot study are indicating clear evidence 
for the efficacy of IMF treatment in improving the wellbeing 
of stressed subjects. The baseline values for PSS were about 10 
points higher than comparative means of the population before 
the corona pandemic [19].  The WH0-5 wellbeing scores were 
about 35 points lower than population comparisons before the 
corona pandemic [23]. In both application groups scores im-
proved towards mean values of comparative populations under 
pre-corona conditions. 

For the MYMOP questionnaire, comparative data from the 
literature are missing. Yet for this parameter there was also a 
marked improvement in concern burden over the course of the 
study; by 3.8 for the Power of Three group and by 2.8 for the 
comparison group.

For all parameters, the Power of Three group was significantly 
superior to the comparison group (standard IMF). The calcula-
tion of the effect size (Cohen’s d) for the added benefit of the spe-
cially adapted treatment compared to the standard IMF treatment 
results in values that are in the range of small effects [27,28] 
(0.348 for WHO-5, 0.488 for PSS, 0.370 for MYMOP) but for 
all these are different from 0. This indicates that the additional 
benefit of specially designed IMF programs in stress reduction is 
small, but significant. 

Several recent independently performed meta-analyses on the 
effect of the so-called placebo effect showed that there is little 
reliable evidence that the placebo effect can play a role in cur-
ing or controlling disease by modifying pathophysiology [29-
32]. Contrary to this generalized implication, it was shown in 
some studies that the mind-body interaction triggered by place-
bo interventions could produce changes in both symptoms and 
pathophysiology [33-36]. If this was also the case in our study, 

Table 3. Results of the statistical test Pre/post differences of the respective parameter (paired t-test) and group comparison of the respective 
effect size (Covariance analysis with baseline adjustment).

Parameter Pre/Post Comparison, Power of 
Three Group (paired t-test)

Pre/Post Comparison, standard Healy 
application Group (paired t-test)

Group Comparison of respective effect 
size (Covariance analysis with baseline 
adjustment)

Wellbeing Mean of the differences = 
25.82857; 
t = 20.638, df = 279, p-value < 
2.2e-16

Mean of the differences = 19.08974; 
t = 18.894, df = 311, p-value < 2.2e-16

Df = 1 
F =17.299 
p = 0.00003669

Concern-burden Mean of the differences = 
3.796429; 
t = 25.413, df = 279, p-value < 
2.2e-16

Mean of the differences = 2.809677 
t = 19.022, df = 309, p-value < 2.2e-16

Df = 1 
F = 19.707 
p = 0.000010784 

Stress relief Mean of the differences = 
9.910714 
t = 26.26, df = 279, p-value < 
2.2e-16

Mean of the differences = 6.814103 
t = 18.877, df = 311, p-value < 2.2e-16

DF = 1; 
F = 11.168 
p = 0.0008848



Health Education and Public Health

514Health Educ Public Health 2022, 5:2

this means that even blinding would not allow to separate be-
tween the direct effect of the treatment and the effect mediated 
throughout the participants’ expectations. However, in our view, 
for practical purposes this separation is artificial, for in each 
treatment situation in the real world psychological and genuine 
treatment effects are mixed and very likely act synergistically to 

themselves. In most cases these impairments were assessed as 
temporary adaptations to new programs (6 cases) or caused by 
too high intensities of applied current (5 cases). The symptoms 
disappeared in the course of the study or after decreasing the 
application intensity.

Table 4. Incidence of AEs occurring during the study according to MedDRA SOCs. 

enhance each other [37]. It seems rather interesting that a short 
term treatment can elicit clinically meaningful effects on stress 
reduction.

There was a significant difference in the assessment of stress 
inducing factors between the subgroups of vaccinated and 
non-vaccinated participants. For non-vaccinated participants the 
corona situation and health concerns are less important as stress 
inducing factors than for vaccinated participants. Despite this 
fact, only minor differences could be detected respective im-
proving in wellbeing or reduction in concern burden and stress 
level between both subgroups. So, vaccination status may have 
had only a minor influence on the study results.

The proportion of participants who experienced at least one 
health impairment in the course of the study is comparatively 
high at 26%. This may be because the study was conducted in 
the winter period and that the study participants were exposed 
to a high level of stress. Both factors are associated with high 
rates of health impairments [38,39]. None of the documented 
conditions were severe. 4% of the health impairments were as-
sessed as related to the IMF application by the study participants 

Conclusion 
As already demonstrated in other studies [3-5,40-42], IMF ap-

plication is efficient, safe and well tolerated by users and highly 
efficient in improving wellbeing and stress perception. This ef-
fect could even be significantly improved by the application of 
specially designed frequency protocols and application sched-
ules. 
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MedDRA System Organ class Group A 
(Power of 

Three)

Group B (standard Healy 
application)

Infections and infestations 31 23
Musculoskeletal and connective tissue 
disorders

17 11

Nervous system disorders 10 7
Gastrointestinal disorders 6 6
Skin and subcutaneous tissue disorders 7 2
Product issues 4 6
Respiratory, thoracic and mediastinal 
disorders

5 2

Psychiatric disorders 4 2
Renal and urinary disorders 2 3
Ear and labyrinth disorders 2 2
Eye disorders 2 1
Injury, poisoning and procedural compli-
cations

1 2

Vascular disorders 0 3
General disorders and administration site 
conditions

1 1

Cardiac disorders 1 0
Endocrine disorders 0 1
Metabolism and nutrition disorders 1 0
Immune system disorders 1 0
Surgical and medical procedures 1 0
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