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determine the effectiveness of NFT® for improving stress, sleep quality, mood, and

Methods: Using a double-blind placebo-controlled crossover design, participants
with high perceived stress (N = 42, M age = 43.8) were assessed at baseline (BL) and
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This study was funded, in part, by NexQuest assigned to either the Placebo Watch (PW) or Wellness Watch (WW) condition for
Life Sciences. 2 weeks, and then 2 weeks in the alternate condition. Participants completed the fol-
lowing self-report surveys of Perceived Stress Scale, Pittsburgh Sleep Quality Index,
Insomnia Severity Index, Food Craving Questionnaire, and Profile of Mood States, as
well as the CNS Vital Signs neurocognitive test at BL and following each condition.
Results: The WW condition had significant improvements in sleep duration and
Complex Attention compared to the PW group. Compared to BL, both conditions
had significant improvements for perceived stress, food cravings, mood, sleep qual-
ity, and several cognitive tests, p's < .05.
Conclusion: Despite the placebo effect, NFT® may be a natural alterative for improv-
ing stress and health. Research is needed examining the efficacy of NFT®ina variety

of populations and environments.
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1 | INTRODUCTION some extent (Keller et al., 2012). More specifically, stress is associ-

ated with decreased cognitive ability, mood, and sleep quality and
American adults consistently report elevated stress, with about an increased risk of acute and chronic diseases and mortality (Keller
1/3 indicating that stress negatively affects their health a lot or to et al., 2012; Yaribeygi, Panahi, Sahraei, Johnston, & Sahebkar, 2017).
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In short, stress is pervasive and causes a variety of diseases as well
as decreases in physical, mental, and social health. For example, re-
search has found that perceived stress is related to increased mood
issues (e.g., depression and anxiety) and food cravings, and reduced
sleep quality and cognitive ability (Barrington, Beresford, McGregor,
& White, 2014; Koutsimani, Montgomery, & Georganta, 2019;
Moran, 2016; Prather, Bogdan, & Hariri, 2013).

For these reasons, evidence-based interventions targeting per-
ceived stress are needed. Electromagnetic fields (EMF) influence a
range of bodily functions and may represent a novel intervention to
reduce stress. EMF sensitivities in cells, plants, animals, and humans
have been reported over most frequency ranges, field strengths, and
amplitudes occurring in the natural and human-made EMF environ-
ments (Funk, Monsees, & Ozkucur, 2009). In particular, natural EMFs
play numerous roles in biological function, and a variety of clinically
relevant interactions with the earth's geomagnetic field have been
observed (Wiltschko & Wiltschko, 2005).

Clinical research reveals that small fluctuations in weak environ-
mental-range EMFs have a variety of clinical effects. Sharp or sud-
den changes in geomagnetic activity (e.g., caused by solar storms)
can act as stressors affecting autonomic nervous system activity in
people depending on their sensitivity, health status, and capacity for
self-regulation (Alabdulgader et al., 2018). These nanoTesla-range
fluctuations in the ambient magnetic environment are associated
with clinically important endpoints such as significant increases in
hospital admissions for depression, mental disorders, psychiatric
admission, and suicide attempts as well as increases in homicides
and traffic accidents (Gordon & Berk, 2003; Halberg, Cornelissen,
McCraty, & Al-Abdulgader, 2011; Halberg, Cornelissen, Panksepp,
Otsuka, & Johnson, 2005; Kay, 1994, 2004; Nikolaev lu, Rudakov,
Mansurov, & Mansurova, 1982; Oraevskii et al., 1998). Disturbed
geomagnetic activity has also been reported to exacerbate existing
diseases such as significant increases in cardiac arrhythmia, cardio-
vascular disease, mortality due to myocardial infarctions, blood pres-
sure, epileptic seizures, and changes in blood flow (Caswell, Carniello,
& Murugan, 2016; Cornélissen et al., 2002; Doronin et al.,, 1998;
Ghione, Mezzasalma, Del Seppia, & Papi, 1998; Giannaropoulou
et al., 2014; Halberg et al., 2011; Malin & Srivastava, 1979; Persinger
& Psych, 1995; Stoupel, 1993; Stoupel, Wittenberg, Zabludowski, &
Boner, 1995). Notably, all of these clinical conditions are stress-re-
lated, suggesting that human responses to small nanoTesla-range
changes within the ambient EMF environment can produce clinically
relevant biological effects via pathways regulating stress responses.

In light of these clinically relevant nonthermal biological effects,
this study examined Natural Frequency Technology® (NFT®), which
is a proprietary blend of natural frequencies that is purported to
harness and channel frequencies to improve stress and wellness. A
recent randomized double-blind placebo-controlled crossover study
with adults with insomnia symptoms found that NFT® significantly
improved their nighttime sleep quality and daytime mood, anxiety,
and perceived stress levels similar to those found in meta-analyses
examining complementary and alternative medicines such as mela-

tonin, valerian, yoga, and meditation (Hooper, Coyle, Hooper, Lynch,

& Hausenblas, 2019). Further research is needed, however, exam-
ining if NFT® provides a simple noninvasive nonpharmacological
intervention to reduce daytime stress and improve overall well-be-
ing. Using a randomized double-blind placebo-controlled crossover
study, the primary purpose was to examine the stress-reducing ef-
fects of NFT® on healthy adults who experience perceived stress.
The secondary purpose was to examine the effects of NFT® on food
cravings, sleep quality, mood, and cognitive ability. We hypothesized
that the NFT® would improve these primary and secondary health

outcomes.

2 | METHODS
2.1 | Participants

Participants were 40 healthy adults (n = 11 men and n = 29 women,
M age = 43.8, SD = 9.98 years, age range = 26-62 years) who re-
ported experiencing stress. Participants were excluded if they
smoked, did not score a 14 or higher on the Perceives Stress Scale
(Cohen, Kamarck, & Mermelstein, 1983), had a mental or physical
health disorder, or had a BMI greater than 32 (see Figure 1 for the
Participant Flow Chart).

2.2 | Procedures and design

The devices used in this study were Philip Stein wristwatches (Classic
Round Large) containing metallic alloy NFT® disks manufactured by
NexQuest Life Sciences. The disks were imprinted electromagneti-
cally by exposure to a time-varying electromagnetic field using a
proprietary waveform and method of treatment. This proprietary
method imparts a permanent change in the internal composition of
the NFT® disks that alters the manner in which the devices interact
with weak EMFs such as the geomagnetic field and fields produced
by the human body. Maintenance of the delicate electromagnetic
equilibrium between living organisms and their natural environment
is a key determinant of health and well-being (Panagopoulos, 2013),
and endogenous electric currents and cellular/tissue functions
they control can be modulated by externally applied EMFs (Funk
et al., 2009).

The Placebo Watch (PW) and Wellness Watch (WW) were in-
distinguishable from each other and both the participants and the
research team were blinded to the conditions (i.e., double-blinded).
Prior to study enrollment the participants signed an Institutional
Review Board approved informed consent form. Using a crossover
design, and following one week of baseline assessments, the partic-
ipants were randomized to either the PW or the WW condition for
the first two weeks. Then, participants wore the alternative watch
for the next two weeks of data collection.

Participants wore the watch from immediately upon awakening
until before their nighttime sleep (excluding time spent in water).

They received a daily text reminder to wear their watch and to
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N = 85 Received the Prescreen Survey

N = 73 Prescreened

N = 12 Did Not Complete Prescreen Survey {

N =54 Women

N = 46 Included *N = 8 Excluded

N =19 Men

N =12 Included +N = 7 Excluded

N =31 Enrolled

**N = 15 Excluded

N =11 Enrolled ++N =1 Excluded

N = 29 Completed Study ***N = 2 Dropped Out

N = 11 Completed Study N = 0 Dropped Out

FIGURE 1 Participant flow chart

complete questions regarding adherence and adverse events. At
PRE (baseline) and POST each condition the participants completed
self-report assessments and performed neurocognitive assessments
in a testing room that was free of distractions and extraneous noise.
Each testing session took about 45 min. Participants maintained

their current lifestyle behaviors for the study duration.

2.3 | Measures
2.3.1 | Food craving questionnaire

The Food Craving Questionnaire is a psychometrically validated meas-
ure of the frequency and intensity of general food craving experiences
(Meule, Hermann, & Kubler, 2014). This questionnaire assesses the fol-
lowing five dimensions of food craving: (a) intense desire to consume
food, (b) anticipation of positive reinforcement that may result from
eating, (c) anticipation of relief from negative states and feelings as a
result of eating, (d) possible lack of control over eating if food is eaten,
and (e) craving as hunger/ physiological state. Participants indicated
on a 5-point scale from 1 (strongly disagree) to 5 (strongly agree) the

extent to which they agreed with each item.

2.3.2 | Pittsburgh sleep quality index (PSQI)

The PSQIl is areliable and valid instrument used to measure the qual-
ity and patterns of sleep in adults. It differentiates “poor” from “good”

sleep quality by measuring seven areas: subjective sleep quality,

sleep latency, sleep duration, habitual sleep efficiency, sleep distur-
bances, use of sleeping medications, and daytime dysfunction over
the last month (Buysse, Reynolds, Monk, Berman, & Kupfer, 1989).

2.3.3 | Insomnia severity index

The Insomnia Severity Index assesses the perceived severity of dif-
ficulties initiating sleep, staying asleep, and early morning awaken-
ings, satisfaction with current sleep pattern, interference with daily
functioning, noticeability of impairment attributed to the sleep prob-
lem, and degree of distress or concern caused by the sleep problem
(Bastien, Vallieres, & Morin, 2001).

2.3.4 | Profile of mood states (POMS)

The POMS is a psychometrically validated rating scale used to
assess the following transient, distinct mood states of tension,
anger, vigor, fatigue, depression, and confusion (McNair, Lorr, &
Droppleman, 1971). Each item is rated on a 5-point Likert scale rang-
ing from O for feelings they had not experienced, to 5 for extreme

feelings.

2.3.5 | Perceived stress scale

The Perceived Stress Scale is a measure of the degree to which

situations in one's life are appraised as stressful. Items tap how
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unpredictable, uncontrollable, and overloaded respondents find
their lives (Cohen et al., 1983).

2.3.6 | CNS vital signs

Cognitive performance was assessed using a validated computerized
neurocognitive battery of tests (CNS Vital Signs Inc.) that contains
the following seven tests: (a) Verbal Memory that measures recogni-
tion memory for WORDS, (b) Visual Memory that measures recogni-
tion memory for FIGURES or SHAPES, (c) Finger Tapping which is
used to test for motor speed, (d) Symbol Digit Coding which assesses
processing speed, (e) Stroop test which measures information pro-
cessing via congruent and noncongruent associations of color and
word, (f) Shifting Attention test that measures ability to shift from
differing sets of instructions, and (g) Continuous Performance test
that is a measure of sustained attention. Tests were administered in
this order (Gualtieri & Johnson, 2006).

The scores obtained by performing the seven tasks generated a
composite neurocognitive index and the following 11 domain scores:
composite memory, verbal memory, visual memory, psychomotor
speed, reaction time, complex attention, cognitive flexibility, pro-
cessing speed, executive function, and simple attention. The neuro-
cognitive index is a general assessment of the overall neurocognitive
status.

2.4 | Data analysis

The data were examined for normality uses both graphical (histo-
gram) and numerical (skewness, kurtosis, and Shapiro-Wilk) meth-
ods. The methods revealed that our data were normally distributed
(e.g., Shapiro-Wilk p's > .05). The data were then analyzed using
SPSS and Excel to determine condition differences via paired sample
t tests (p's < .05).

3 | RESULTS

Two participants withdrew for reasons unrelated to study participa-
tion, representing a 95% adherence rate (40/42; see Figure 1). No par-
ticipants reported an adverse event while wearing either the WW or
PW. Overall adherence rate for wearing the watches was 94%.

For the self-report assessments significant improvements from
PRE (baseline) to POST WW and PW were evidenced for PSQI,
Insomnia Severity Index, Perceived Stress Scale, Profile of Mood
States, and Food Craving Questionnaire, p's < .05 (see Table 1).
When participants wore the WW they had significant improvements
in sleep duration compared to the PW, t(39) = 2.13, p = .04.

For the CNS Vital Signs, significant improvements from
PRE to POST WW and PW were evidenced for Reaction Time,
Cognitive Flexibility, Processing Speed, Executive Functioning, and
Neurocognition Index, p's < .05 (see Table 2). Significant improve-
ments from PRE to POST WW was found for Complex Attention,
p = .02. No significant differences were found for Memory,
Psychomotor Speed, Verbal Memory, Visual memory, Simple
Attention, and Motor Speed, p's > .05.

4 | CONCLUSION

This study showed that wearing the WW containing the NFT® re-
sulted in improvements in sleep quality, insomnia symptoms, per-
ceived stress, mood, food cravings, and cognitive outcomes when
compared to BL. A placebo effect, however, was noted as the control
group also improved on several of the outcomes. Of importance, the
WW sleep duration and complex attention improved significantly
compared to the PW.

Our study findings provide further support that low frequen-
cies may positively affect health and sleep quality (Breus & Rubik,
2010; Hooper et al., 2019; Jirakittayakorn & Wongsawat, 2018;
Thomas, White, Drost, Cook, & Prato, 2001). Natural EMFs play

TABLE 1 Descriptive and paired t test statistics for the self-report measures of profile of mood states, perceived stress scale, pittsburgh
sleep quality index (PSQI), insomnia severity index, and food craving questionnaire

Baseline PW WW Statistic: Paired t test
Baseline to Baseline to Watch A to
Outcome Mean (SD) Mean (SD) Mean (SD) Watch A Watch B Watch B
Insomnia severity 12.28 (4.9) 9.65 (5.49) 9.45 (4.67) t(39) = 4.07, t(39) = 4.21, t(39) = 0.28,
index p<.01 p<.01 p=.78
PSQl 7.95 (3.46) 6.7 (3.77) 6.53 (3.85) t(39) = 3.11, t(39) = 3.35, t(39) = 0.37,
p<.01 p<.01 p=.71
Profile of mood 157.3(13.7) 150.38(13.84) 151.93(12.64) t(39) = 3.83, t(39) = 2.80, t(39) = -0.87,
states p<.01 p=.01 p=.39
Perceived stress 18.7 (5.44) 15.93 (7.31) 16.25 (6.2) t(39) = 3.58, t(39) = 2.65, t(39) = -0.32,
scale p<.01 p=.01 p=.75
Food craving 38.48(15.17) 34.70(13.87) 35.48 (14.92) t(39) = 2.64, t(39) = 2.20, t(39) = -0.08,
question p=.01 p=.03 p=.94
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Memory

Psychomotor speed

Reaction time

Complex attention

Cognitive flexibility

Processing speed

Executive functioning

Verbal memory

Visual memory

Simple attention

Motor speed

Neurocognitive index
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Baseline Watch A Watch B Statistic: Paired t test
Baseline to Baseline to Watch A to
Mean (SD) Mean (SD) Mean (SD) Watch A Watch B Watch B
99.78 (18.23) 100.84 (23.49) 102.29 (22.14) t(36) = -0.27, t(36) = -0.74, t(37) = -0.50,
p=.79 p =.47 p=.62
105.39 (14.88) 108.11 (15.36) 108.37 (15.01) t(37) = -1.47, t(37) = -1.67, t(37) = -0.18,
p=.15 p=.10 p=.86
99.34 (15.63) 105.92 (13.55) 104.58 (12.72) t(37) = -3.11, t(37) = -3.05, t(37) = 0.92,
p<.01 p<.01 p=.36
93.11 (26.58) 96.95 (24.27) 103.11 (10.32) t(37) = -0.76, t(37) = -2.45, t(37) = -1.51,
p=.45 p=.02 p=.14
99.79 (17.92) 111.89 (13.80) 114.53 (12.31) t(37) = -4.20, t(37) = -6.00, t(37) = -1.21,
p<.01 p<.01 p=.24
105.42 (15.58) 114.21 (15.78) 112.58 (16.39) t(37) = -5.39, t(37) = -3.53, t(37) = 0.99,
p<.01 p<.01 p=.33
101.05(17.8) 113.34 (13.41) 115.58 (12.48) t(37) = -4.40, t(37) = -5.75, t(37) = -1.07,
p<.01 p<.01 p=.29
98.16 (21.12) 98.79 (22.54) 99.79 (20.87) t(37) = -0.18, t(37) = -0.48, t(37) = -0.32,
p=.86 p=.63 p=.75
101.35(13.83) 102.66 (19.97) 103.79 (18.56) t(36) = -0.50, t(36) = -0.78, t(37) = -0.38,
p=.62 p=.44 p=.71
86.47 (76.8) 81.76 (76.80) 97.63(12.03) t(37) = 0.41, t(37) = -0.92, t(37) = -1.29,
p=.68 p=.36 p=.21
103.5 (15.83) 101.21(17.28) 103 (15.37) t(37) = 1.18, t(37) = 0.29, t(37) = -1.00,
p=.25 p=.77 p=.32
99.49 (13.56) 104.71 (13.15) 106.55 (9.72) t(36) = -2.42, t(36) = -2.45, t(37) = -1.06,
p=.02 p<.01 p=.30

numerous roles in biological function, and a variety of interactions
with the earth's geomagnetic field have been observed in a vari-
ety of animal species. Clinical effects of either sharp or sudden
changes in geomagnetic activity appear to act as stressors af-
fecting autonomic nervous system activity in people in different
ways depending on their sensitivity, health status, and capacity for
self-regulation (Alabdulgader et al., 2018). Geomagnetic activity is
correlated with daily autonomic nervous system activity in a man-
ner that is synchronized with the time-varying magnetic field fre-
quencies associated with geomagnetic field-line resonances and
Schumann resonances (Alabdulgader et al., 2018). Geomagnetic
disturbances are also associated with clinically important end-
points such as significant increases in hospital admissions for
mental health issues (e.g., depression and stress) and cardiovascu-
lar issues (Caswell et al., 2016; Gordon & Berk, 2003; Kay, 2004).
Further research is needed to examine the effects of NFT® on a
variety of health outcomes and its mechanisms of action.

Despite the positive effects found in this study for NFT®, a pla-
cebo effect was evidenced. Recent research has shown that there is
a sizeable placebo effect in research examining the effectiveness of
Paroxetine, an antidepressant drug typically prescribed for stress,
anxiety, and depression (Kirsch, 2019; Sugarman, Loree, Baltes,
Grekin, & Kirsch, 2014). This suggests that psychological conditions

like perceived stress respond positively to both active and placebo

treatments, possibly explaining why there were similar effects noted
in this study.

For the CNS Vital Signs, significant improvements from
PRE to POST WW and PW were evidenced for Reaction Time,
Cognitive Flexibility, Processing Speed, Executive Functioning,
and Neurocognition Index (i.e., general index of overall cogni-
tive status). Significant improvement from PRE to POST WW
was found for Complex Attention. Cognitive Flexibility mea-
sures how well a person is able to adapt to rapidly changing and
increasingly complex set of directions and/or to manipulate the
information. Cognitive Flexibility assists with reasoning, switching
tasks, decision-making, impulse control, strategy formation, and
attending to conversation. Reaction Time assesses how quickly a
person can react to a simple and increasingly complex direction
sets. Quick reaction time is relevant, for example, when driving
a car, attending to conversation, tracking and responding to a set
of simple instructions, and taking longer to decide what response
to make. Processing assesses people's ability to recognize and
respond/react. Executive Functioning assesses how well a sub-
ject recognizes rules, categories, and manages or navigates rapid
decision-making. Finally, Complex Attention measures people's
ability to track and respond to a variety of stimuli over lengthy
periods and/or perform mental tasks requiring vigilance quickly

and accurately.
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In conclusion, wearing the WW resulted in improvements in cog-
nitive ability, perceived stress, mood, and sleep quality over a 2-week
period, albeit a significant placebo effect was observed. Thus, fur-
ther research is needed examining NFT® as an effective, natural,
nonpharmalogical way to reduce perceived stress and improve other
health outcomes associated with perceived stress compared to pla-
cebo. As well, research examining the longitudinal effects of NFT®
in a variety of populations and its mechanisms of action underlying

the effect are encouraged.
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