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Abstract
Background: Abdominal pain due to menses (primary dysmenorrhea) is an extremely pervasive and debilitating 
symptom affecting up to 90% of menstruating individuals.
Objective: The objective of this randomized control trial was to investigate the effect of a commercial transcutaneous 
electrical nerve stimulation unit, Therabody PowerDot® (Therabody Inc., Los Angeles) on dysmenorrhea compared with 
non-steroidal anti-inflammatory drug use.
Design: This was a randomized cross-over study.
Methods: A total of 47 participants agreed to participate in the study, with 34 completing it. Participants completed 
treatments across three consecutive menstrual cycles in randomized order: single-unit transcutaneous electrical nerve 
stimulation (Uno), dual unit transcutaneous electrical nerve stimulation (Duo), and non-steroidal anti-inflammatory drug 
use (Control). Upon onset of dysmenorrhea, participants applied transcutaneous electrical nerve stimulation to their 
abdomen for a minimum of 30 min. Control participants were instructed to take non-steroidal anti-inflammatory drugs 
as needed. Surveys were used to record pain before and after treatment. We hypothesized that the PowerDot would 
decrease self-reported pain scores, and decrease non-steroidal anti-inflammatory drug consumption during menses.
Results: Participants experienced a statistically and clinically significant reduction in pain during the Control (−3.52 ± 1.9), 
Uno (−2.10 ± 1.6), and Duo (−2.19 ± 1.7) cycles (p < 0.001). The doses of non-steroidal anti-inflammatory drugs 
consumed during the Control cycle (3.5 ± 2.6), was significantly different as compared with that of Uno (1.5 ± 3.0), or 
Duo (1.1 ± 2.6) (p = 0.004).
Conclusions: Use of a commercial transcutaneous electrical nerve stimulation unit results in significant decrease in 
pain. Although not as robust as the relief in pain induced by non-steroidal anti-inflammatory drugs, the adverse events 
of transcutaneous electrical nerve stimulation are minimal in comparison. Therefore, transcutaneous electrical nerve 
stimulation appears to be a viable alternative to pain relief from dysmenorrhea.
Clinical Trial Registration: NCT05178589

Plain Language Summary 
The role of electrical signals for period pain relief
Menstruation, also known as the period, is a cyclicly occurring event in people who are assigned female at birth. Often, 
the period is associated with abdominal pain that can be debilitating for many. This abdominal pain is typically treated 
using over-the-counter medications, such as ibuprofen; however, there several noted side effects that can arise from 
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use of such medication. As such, this study aimed to understand if a device (Therabody PowerDot®; Therabody Inc., Los 
Angeles) that sends an electrical current to pads placed over the abdomen, much like a heating pad, could be used to 
decrease pain during the period to a similar level as medication. The research team studied three consecutive periods 
with differing setups: a single, elongated pad, placed on the lower abdomen (Uno), two circular pads placed on the lower 
abdomen (Duo), or no use of the device, only medication (Control). The researchers analyzed data from 34 individuals. 
It was found that all three cycles experienced a significant decrease in pain, with the control cycle having a greater 
decrease in pain than both the Uno and Duo. This study suggests that the electrical stimulation used here can greatly 
decrease pain during the period, though not as substantial as medication.
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Introduction

Primary dysmenorrhea (PD) refers to painful abdominal 
cramping in the absence of a gynecological pathology that 
accompanies menses.1 The physiological process that results 
in PD involves a complex interplay of hormonal, inflamma-
tory, and muscular factors. If pregnancy is not achieved, the 
female sex hormones, estrogen and progesterone, rapidly 
decline triggering an inflammatory response involving a 
variety of cytokines, chemokines, and prostaglandins.2 It is 
suggested that this inflammatory influx causes vasocon-
striction and ischemia.3 This hypoxic environment, when 
coupled with myometrial contractions, is thought to be the 
cause of uncomfortable cramping and pain.

While only one of many complaints that coincide with 
the cyclical recurrence of menstruation, PD has dramatic 
impacts on many socioeconomic, productivity, and quality 
of life variables of menstruating individuals. A 2019 sur-
vey by Schoep et al. found that approximately 14% of indi-
viduals abstained from work due to PD, and over 80% 
suffered from presenteeism (i.e., a loss of productivity 
while in the workplace).4 In addition, dysmenorrhea is 
associated with lower physical and social activity, and 
overall lower acute quality of life.5 Estimated to affect 
between 45% and 95% of individuals, PD has a dramatic 
impact on the lives of many.5

Generally, over-the-counter medicine, such as non-ste-
roidal anti-inflammatory drugs (NSAIDs) are recom-
mended for those that suffer from PD. Interrupting the 
cyclooxygenase (COX) pathways, NSAIDs offer relief 
from the abundance of prostaglandins behind menstrual 
pain.6 However helpful they may be, NSAIDs may be 
accompanied by a variety of adverse effects, including 
gastric upset, headaches, dizziness, rash, drowsiness, and 
ringing in the ears.7 More serious side effects have been 
noted including liver and kidney failure, ulcers, increased 
bleeding time, and cardiovascular risk. When used over a 
longer period, such as with cyclical pain associated with 
menses, NSAIDs pose risks to the renal, hepatic, and car-
diovascular systems.7

Transcutaneous electrical nerve stimulation (TENS) 
may provide a noninvasive and safe alternative to these 
over-the-counter medicines. TENS is proposed to provide 
analgesic relief through three predominant pathways. 
First, TENS activates large diameter afferent fibers to 
close the pain gate in the dorsal horn of the spinal cord.8 In 
addition, high frequency (HF)-TENS is purported to stim-
ulate the release of endogenous opiates into the blood-
stream.9 Finally, HF-TENS may reduce excitability of 
afferent receptors in the spinal cord, as well as peripheral 
excitability of nociceptors.9 Regardless of the pathway, 
HF-TENS should provide relief from dysmenorrhea.

The objective of the present study was to investigate the 
effect of a commercial HF-TENS device, the Therabody 
PowerDot® (Therabody, Inc., Los Angeles, CA) on PD 
compared with NSAID use. The efficacy of such a device 
outside of a laboratory setting could provide non-medici-
nal relief to those who experience dysmenorrhea at home. 
We expected that the use of the TENS device would 
decrease self-reported pain scores associated with menses. 
Furthermore, we expected that the two-unit TENS ses-
sions, covering a greater surface area of the lower abdo-
men, would provide a greater decrease in pain, as compared 
with the single-unit sessions. Finally, we postulated that 
using the TENS device would decrease analgesic pill con-
sumption during menses compared with no use of TENS. 
Secondary outcomes investigated include the use of time 
and number of uses on alleviation of pain. We hypothe-
sized that as the number of uses and amount of time the 
device is worn increase, the amount of pain reduction will 
increase.

Materials and methods

Experimental design

Study design.  This study was approved by the Institutional 
Review Board at the University of Southern California and 
registered on ClinicalTrials.gov (NCT05178589). All data 
were collected through the Clinical Exercise Research 
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Center (CERC) on the Health Sciences Campus at the Uni-
versity of Southern California. Data were collected 
between February 2022 and January 2023. The study was 
completed upon reaching an adequate sample size. The 
duration of the study for each participant was three men-
strual cycles. After receiving their equipment, participants 
conducted research at their discretion outside of the lab. 
The preparation of the article followed CONSORT 
guidelines.

An initial visit was scheduled to explain the study, and 
to allow participants to review and sign the informed con-
sent. Participants were then familiarized with the 
Therabody PowerDot, asked to complete a demographic 
questionnaire, and shown the daily survey, which was 
delivered via email.

The device of interest was the Therabody PowerDot, a 
rechargeable, class II medical device. When connected, 
via Bluetooth, to a phone, the device itself supplies electri-
cal current through lead cables that attach to electrode 
pads. When the device is fully charged, the PowerDot can 
provide 6 h of continuous stimulation.10 The treatment can 
be administered via a single pod (Uno), or through use of 
both pods (Duo), as discussed later in this section. 
Participants can choose the duration of their treatment ses-
sion, ranging from 30 up to 90 min. Intensity can be con-
trolled through the app and can be modified throughout 
treatment. Participants were instructed to select the “Period 
Pain Relief” program in the app. This program delivers 
continuous HF (50–100 Hz) electrical stimulation with a 
phase duration of 100 µS.1 This frequency and pulse width 
is consistent with the International Association for the 
Study of Pain (ISAP) definition of conventional TENS.11 
The aim of this type of treatment is to stimulate afferent 
neurons to inhibit the transmission of pain in the central 
nervous system.12

Participants completed three consecutive menstrual 
cycles with the treatments assigned in randomized order 
for each participant. In the cross-over design, participants 
would use the PowerDot or Control as assigned for the 
duration of menses and the remainder of their menstrual 
cycle was used as the washout period, with no use of the 
PowerDot permitted. It was expected that participants 
complete all three cycles. However, as will be discussed 
later in this article, a number of individuals did not experi-
ence menstrual pain during one or more cycle, and there-
fore did not use the treatment as assigned.

Participants.  A priori power analysis was conducted using 
G*Power to estimate sample size required.13 The sample 
size was calculated using a previously conducted study 
with an effect size of 0.29.14 Based on a significance level 
of 0.05 and a power of 95%, it was determined that a total 
sample size of 33 was sufficient. A total of 47 menstruating 
individuals were recruited to account for an estimated 20% 
attrition rate. Data from 9 participants were incomplete, 3 

participants withdrew before beginning any treatment, and 
1 participant was excluded because of non-compliance. 
Therefore, data from 34 participants (24.6 ± 3.4 years old; 
23.05 ± 3.11 kg/m2) were used in this cross-over analysis. 
A flow chart of participant inclusion is shown in Figure 1. 
As mentioned above, some participants did not complete 
all three cycles: 26 individuals completed all assignments, 
5 participants completed only two assignments, and 3 par-
ticipants only completed one of the three assignments.

Participants were asked to complete an initial question-
naire to assess eligibility to take part in the study. To qual-
ify for the study, individuals were required (a) to be 
between the ages of 18 and 35 years;15 (b) have a history of 
lower moderate-to-severe abdominal pain for more than 
six consecutive menstrual cycles with a pain rating greater 
than 5 out of 10;16 (c) refrained from hormonal birth con-
trol for at least 6 months prior to participating in the 
study;15 and (d) to have a body mass index (BMI) of 18.5–
29.9.17 Individuals were excluded if they (a) were amenor-
rheic or oligomenorrheic; (b) suffered from secondary 
dysmenorrhea and/or other gynecological disorders;18 (c) 
had a history of surgery over the abdominal area; (d) suf-
fered from cardiac disease, uncontrolled hemorrhage, 
blood clots, pacemakers,; (e) had an allergy to NSAIDs; or 
(f) were pregnant or planning to become pregnant.14

After initial screening, participants were asked to com-
plete an additional survey to collect menstrual history and 
demographic data. BMI was calculated using self-reported 
height and weight. Demographic and self-reported men-
strual pain is shown in Table 1.

The three treatments were as follows: Duo, Uno, and 
NSAIDs (control). The order of treatment for each partici-
pant was randomized using an online random number gen-
erator. The randomized assignment, implementation, and 
enrollment of participants was conducted by the principal 
investigator. The treatment order was not blinded to par-
ticipant or investigator.

Intervention.  Participants rated all dysmenorrhea on an 
11-point Numerical Rating Scale (NRS) available through 
the app before and after treatment (0 = “no pain”; 
10 = “worst possible”). The use of NRS has a long history 
in understanding pain, with high validity and sensitivity to 
pain among patients that are able to use them.16,19 Depend-
ing on the order of treatment, participants were instructed 
to use the PowerDot setup assigned or NSAIDs upon pain 
onset. During the Uno/Duo cycles, pads were to be placed 
over the location of pain on the abdomen.1 For the Uno 
assignment, only one device was connected to a “butter-
fly” pad that extended to two electrodes. During the Duo 
assignment, two devices were attached to four electrodes 
on two separate pad setups. The adhesive pads are reusable 
and reportedly last for up to 25 sessions. If the electrical 
intervention failed to alleviate pain, participants were 
instructed to report their level of pain after use, and take 
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NSAIDs as needed. The NSAID use was to be recorded, 
and no further PowerDot usage was allowed for the 
remainder of the day. Figure 2 shows examples of how 
participants arranged the pads on their abdomen.

The intensity of the device was to be set to the highest 
tolerable sensation. As the central nervous system accli-
mated to the stimulation, participants were instructed to 
increase the intensity. Sessions on the app varied in length, 
with a minimum duration of 30 min. There was no limit to 
the number of sessions that individuals were able to use, 
and the session lengths could change depending on the 
participant needs.

If no relief was experienced after use of the PowerDot, 
participants were free to use their NSAID of choice, so 
long as it was documented. NSAIDs were only to be taken 

Figure 1.  Cross-over flow chart.

Table 1.  Characteristics of the analyzed study population.

Characteristic n = 34

Age 24.65 (3.31)
BMI (kg/m2) 23.05 (3.11)
Race
  White 38.23%
  Black or African American 11.76%
  Hispanic or Latino 11.76%
  Asian or Pacific Islander 11.76%
  Biracial or Multiracial 20.59%
  Other 5.88%
Self-reported pain during menses 
(0–10 numeric rating scale)

6.76 (1.56)

Numbers represent mean (SD).
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after a trial session with the PowerDot, so as not to convo-
lute the pain response. Other pain-relieving practices, such 
as use of a heating pad, were not allowed during the study, 
to limit the potential analgesic effect of other methods.

During the control cycle, participants were instructed to 
use their NSAID of choice as frequently as needed to ease 
dysmenorrheal symptoms. It was recommended that the 
dose in a 24-h period not exceed the manufacturer recom-
mendation of 1600 mg. However, to maintain transpar-
ency, all doses were to be recorded on the daily survey 
truthfully. NSAID use for other purposes (i.e. headaches) 
was prohibited while menstruating. As this was an investi-
gation on the acute effects of treatment, no patient follow-
up was performed.

Statistical analyses.  Participants were asked to record the 
number of uses, the length of treatment, and the pre- and 
post-pain scores for each treatment on a daily survey deliv-
ered via SurveyMonkey (San Mateo, CA). Data were 
exported from the SurveyMonkey website to a .csv file. 

All statistical tests were run using R Version 4.2.3 (R 
Foundation for Statistical Computing; Vienna, Austria). 
For the initial intent to treat analysis, which included all 
participants randomized to the intervention (n = 34), a 
Kruskal–Wallis test was used to detect differences between 
treatment groups. A Wilcoxon rank-sum test was used for 
pairwise comparisons.

To investigate the change in pain score on those that 
completed all three cycles (n = 26), a repeated measures 
ANOVA was performed. A paired t-test with Benjamini–
Hochberg correction was used to assess difference between 
PowerDot assignment and the control. A repeated meas-
ures ANOVA was also conducted to investigate the change 
in NSAID consumption across cycles. A multivariable lin-
ear mixed effects regression was used to perform sub-anal-
yses (i.e. assessing the relationship between change in pain 
score and other variables) on those that completed all 
cycles (n = 26). For any repeated measures analysis, par-
ticipants with missing group data were excluded. The sig-
nificance level was set at 0.05.

Figure 2.  Examples of a setup using the PowerDot TENS device. Uno device setup (left) uses a single device, attached to two 
electrodes on a “butterfly” pad. Duo device setup (right) uses both devices, attached to four electrodes on four separate pads. 
Copyright permission to use the above image was provided by Therabody, Inc.
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Results

Initial intent to treat analysis is shown in Table 2. The 
intent to treat analysis included all participants that com-
pleted the study (n = 34), including those that did not com-
plete one or more assignments, as will be discussed later. 
This initial analysis showed that the change in pain score 
was significantly different in the Control (−3.6 ± 2.0 units) 
as compared with the Uno (−1.9 ± 1.9 units) and Duo 
(−2.2 ± 1.8 units) assignments (p < 0.001). In addition, 
after controlling for baseline differences, the pain score 
prior to each use (pre-pain) was different in the Control 
(5.8 ± 1.2 units) when compared with the Uno (4.7 ± 1.6 
units) and Duo (4.5 ± 1.7 units) assignments (p < 0.001). 
Alternatively, pain score after each treatment (post-use) 
were not significantly different between Control 
(2.2 ± 1.9), Uno (2.8 ± 1.9 units), and Duo (2.4 ± 1.7 
units) assignments (p = 0.157). These statistical trends hold 
true for those that completed all three cycles as well, 
shown in Table 3. Further analysis of the initial participant 
pool revealed that all three treatments showed a significant 
difference in pain score from pre- to post-use (p < 0.001).

It is important to note that the number of participants 
analyzed in the intent to treat analysis differed from those 
that completed all three cycles of treatment. This is due to 
the dynamic nature of the menstrual cycle at large, but par-
ticularly in the differing severity of dysmenorrhea. Previous 
work has revealed that pain due to menses tends to differ in 
severity between cycles.20 To make this study as realistic as 
possible, participants were advised that if they did not feel 
that they needed the PowerDot and/or NSAIDs for pain 
relief, then they were not required to use either. Given these 
instructions, of the total 34 participants only 26 completed 
all three treatments (ie, Duo, Uno, and Control). The data 
presented throughout the remainder of this section reflect 
those that completed all three treatments.

Between group analyses, shown in Table 3, indicate 
that the change in pain score during the Control cycle 
(−3.52 ± 1.9 units) was significantly different than that of 
both the Uno (−2.10 ± 1.6 units) and Duo (−2.19 ± 1.7 
units) (p = 0.007). One important factor to note is that, after 
controlling for baseline differences, the pre-use pain score 
of Control (5.86 ± 0.9 units) was significantly higher than 
that of both Uno (4.72 ± 1.1 units) and Duo (4.65 ± 1.2 

Table 2.  Pain score variables by intervention group in initial intent to treat analysis.

Variable Group assignment p-value

Control
(n = 34)

Uno
(n = 34)

Duo
(n = 34)

Change in score −3.6 (2.0)
(min =−7, max = 3)

−1.9Ɨ (1.9)
(min = −7, max = 3)

−2.2Ɨ (1.8)
(min =-7, max = 3)

<0.001*

Pre-use score 5.8 (1.2)
(min = 3, max = 8)

4.7Ɨ (1.6)
(min = 1, max = 8)

4.5Ɨ (1.7)
(min = 1, max = 8)

<0.001*

Post-use score 2.2 (1.9)
(min = 0, max = 10)

2.8 (1.9)
(min = 0, max = 8)

2.4 (1.7)
(min = 0, max = 7)

0.157

p-value (pre vs post) <0.001+ <0.001+ <0.001+  

Please note that the number of treatments may differ between participants (i.e. participant 1 may have used the PowerDot four times while men-
struating, while participant 2 may have only used it once). Numbers represent mean (SD) (min, max).
*Significant at p < 0.05 (Kruskal–Wallis); Ɨsignificantly different from control (Wilcoxon sum-rank test); +Significant at p < 0.05 (paired t-test).

Table 3.  Pain score variables by intervention group of individuals who completed all three assignments.

Variable Group assignment p-value

Control
(n = 26)

Uno
(n = 26)

Duo
(n = 26)

Change in score −3.52 (1.9)
(6.2, 2.0)

−2.10Ɨ (1.6)
(−5.5, 0.6)

−2.19Ɨ (1.7)
(−6.3, 2.0)

0.007*

Pre-use pain score 5.86 (0.9)
(3.7, 7.5)

4.72Ɨ (1.1)
(2.5, 7.0)

4.65Ɨ (1.2)
(3, 7.3)

<0.001*

Post-use pain score 2.37 (1.7)
(0, 8)

2.64 (1.4)
(0.4, 6)

2.46 (1.4)
(0, 5.5)

0.797

p-value (pre vs post) <0.001+ <0.001+ <0.001+  

Numbers represent mean (SD) (min, max).
*Significant at p < 0.05 (repeated measures ANOVA); significantly different from control (paired t-test w/ Benjamini-Hochberg correction).
+Significant at p < 0.05 (paired t-test).
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units) (p < 0.001). Meanwhile, the “post-use pain score” 
was not significantly different between Uno (2.64 ± 1.4 
units), Duo (2.46 ± 1.4 units), and Control (2.37 ± 1.7 
units) (p = 0.797). This large discrepancy in pre-, but not 
post-treatment pain had a large impact on the significant 
difference in change scores between groups (p = 0.007). 
The dynamic nature of the menses pain is likely responsi-
ble for this discrepancy in the pre-pain score. There were 
eight participants that had an average pre-pain score dur-
ing Control that was ranked as a 7 or higher, versus only 
one in the Uno cycle and one in the Duo cycle. This large 
cohort of individuals that happened to experience higher 
pain during their Control cycle likely drew the pre-pain 
score average higher.

Table 3 illustrates that there was a significant difference 
in pre versus post pain scores for Control (Pre: 5.81 ± 0.9 
units; Post: 2.37 ± 1.7 units), Uno (Pre: 4.72 ± 1.1 units; 
Post: 2.64 ± 1.4 units), and Duo (Pre: 4.65 ± 1.2 units; 
Post: 2.46 ± 1.4 units) (p < 0.001). In addition, all treat-
ments experienced a decrease in pain score that was greater 
than the criteria for clinical significance, which is a decline 
in 2 points on an 11-point scale.21

NSAID consumption during Uno (1.5 ± 3.0 doses per 
day) and Duo (1.1 ± 2.6 doses per day) cycles were sig-
nificantly different as compared with that of the Control 
(3.5 ± 2.6 doses per day) (p = 0.004). Another important 
note is that while all 26 individuals consumed NSAIDs for 
relief during their Control cycle, only 9 individuals 

consumed NSAIDs during their Uno cycle, and 6 individu-
als during their Control cycle.

After adjusting for the total number of uses, as shown in 
Table 4, the Control group experienced a greater reduction 
in pain compared with both Uno and Duo. In other words, 
the use of Control decreased pain, on average, 1.247 units 
more than Uno (p = 0.004). Meanwhile, the use of Control 
decreased pain, on average, 1.149 units more than Duo 
(p = 0.008). Moreover, both the Uno and Duo were less 
effective at decreasing pain, regardless of the number of 
uses.

Additional analyses were conducted to investigate the 
effect of supplemental variables including the duration of 
use, the setup assigned (ie, Uno vs Duo), the number of 
uses, and NSAIDs used in addition to the PowerDot. A mul-
tivariable linear effects regression was conducted on cycles 
in which participants were assigned to Uno or Duo treat-
ment by the PowerDot (Table 5). There was no difference in 
Uno versus Duo setup for pain relief (p = 0.711). Additional 
PowerDot uses did not decrease pain score (p = 0.350). 
Participants that used NSAIDs during PowerDot assign-
ment experienced significantly less relief due to the treat-
ment, as compared with those that did not take additional 
medication (p < 0.001). This is unsurprising, as participants 
were instructed to only use NSAIDs if the PowerDot did not 
provide relief. In addition, time of use had no effect on pain 
relief (p = 0.908). When controlling for the assignment (i.e., 
Uno vs Duo), there was also no significant effect of number 

Table 4.  Linear mixed effects regression with average change in pain score as outcome.

Variable Estimate (95% confidence interval) p-value

Intervention assignment
  Control Reference  
  Uno 1.247 (0.442–2.062) 0.004*
  Duo 1.149 (0.344–1.965) 0.008*
Total uses during assignment 0.158 (−0.042–0.356) 0.122

*Significant at p < 0.05.

Table 5.  Linear mixed effects regression with change in pain score as outcome—PowerDot uses only.

Variable Estimate (95% confidence interval) p-value

PowerDot Assignment
  Uno Reference 0.711
  Duo −0.234 (−1.387–0.956)
Additional NSAID use
  No Reference <0.001*
  Yes 1.886 (0.997–2.814)
Duration of PowerDot use (10-unit change) 0.013 (−0.235–0.253) 0.908
Number of uses 0.120 (−0.112–0.360) 0.350
Assignment: Number of uses interaction
  Uno: Use number Reference 0.667
  Duo: Use number 0.065 (−0.221–0.338)  

*Significant at p < 0.05.
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of uses (p = 0.667). In other words, using the PowerDot 
more frequently, regardless of assignment, did not have a 
significant effect on change in pain score. Furthermore, 
when treating time as a continuous variable, each additional 
10 min, from 30 to 90 min, had no effect on pain score for 
increased duration (p = 0.908).

No serious adverse events have been reported as a result 
of TENS, including throughout the present study; how-
ever, more benign reactions have been recorded. Previous 
studies have reported that TENS has resulted in muscular 
discomfort (i.e., tightness), headache, and skin irritation 
from the pads.22,23 One participant in the present study 
reported hiccups during use on numerous occasions. There 
were no other adverse events reported.

Discussion

To our knowledge, this is the first study to investigate the 
efficacy of a Bluetooth TENS device to decrease dysmen-
orrhea outside of a clinical setting. It can be concluded, 
from the present study, that HF-TENS delivered via the 
Therabody PowerDot resulted in a clinically and statisti-
cally significant decrease in pain using both Uno and Duo 
setups. There was no notable difference in the amount of 
pain reduction that was experienced between the PowerDot 
intervention groups, as was originally thought. The results 
did support the initial hypothesis that use of the TENS 
device would lead to a decrease in NSAID consumption. 
Finally, it was also revealed that additional treatments and 
longer durations did not result in an increase in pain relief, 
as was initially believed.

The present study investigated the effectiveness of HF, 
instead of low frequency (LF)-TENS, because of its more 
pleasant, and equally effective analgesic effect. LF-TENS, 
or acupuncture-like TENS, delivers pulses at a frequency 
of 1–4 Hz, known to result in intense muscle twitches.12 It 
has been suggested that, because of the physical unpleas-
antness of this treatment, it may inhibit participants from 
carrying out day-to-day activities.18,24 In addition, 
LF-TENS has not been reported to be more effective than 
HF-TENS for dysmenorrheal relief.18 In fact, one review 
reported that HF-TENS was more effective than placebo at 
reducing dysmenorrhea, while LF-TENS was no more 
effective than placebo at reducing pain.18 Therefore, 
HF-TENS, such as was used in this study, seems to be a 
more realistic treatment for PD.

The present study expands on previous investigations 
into the effect of HF-TENS on dysmenorrhea. First, previ-
ous studies have required treatment to be completed in a 
laboratory setting.25 The present study was conducted in a 
more ecological setting, allowing for a more realistic view 
of how TENS would be used outside of a clinical space. 
Second, our study builds on previous investigations that 
relied on a single TENS intervention as compared with a 
sham.26 Using a dual versus single unit arrangement, we 

were able to conclude that the surface area covered by the 
device was not as important as originally believed. This is 
likely due to the fact that the butterfly pad, as was used in 
the Uno assignment, as well as the dual pad arrangement, 
covered the entirety of the area of discomfort. Previous 
work has noted that HF-TENS relief is most effective 
when placed directly over the area(s) of pain, which in this 
case was the uterus.1 Finally, previous studies have limited 
the duration and/or number of uses that participants were 
allowed to use the TENS device.26,27 The current study 
allowed participants to use the TENS device as many times 
and for as long as they felt was helpful. This helps navigate 
the transient relief provided by TENS.28 Furthermore, we 
believe that this is more representative of how the device 
would be used in real life.

While the use of TENS for treatment of pain, particu-
larly that associated with menses, is not novel, the expan-
sion of this work into an ecological setting is. As noted 
numerous times throughout this article, treatment of PD 
using TENS is often restricted to a laboratory environ-
ment. However, it is highly unlikely that, at the onset of 
dysmenorrhea, individuals will seek out treatment from 
medical professionals; due in part to the inconvenience of 
traveling for relief, but also in part to the historical minimi-
zation of women’s pain.29–31 Furthermore, supporting the 
use of at-home treatment for dysmenorrhea provides those 
experiencing PD with an alternative to traditional medici-
nal interventions, without requiring them to seek external 
interventions that may invalidate their pain or requiring 
them to risk experiencing harmful side effects associated 
with medication.

The greater decrease in pain exhibited by the Control/
NSAID group corroborates previous findings that investi-
gated TENS versus NSAIDs.32 We were able to further 
build on these findings by exhibiting that the PowerDot 
resulted in a significant decrease in pain, and decreased 
reliance on NSAIDs. This is particularly valuable given 
that the adverse events of TENS are limited and relatively 
benign compared with those of NSAIDs.7 In addition, 
long-term use of NSAIDs, such as when taken for cyclic 
pain associated with dysmenorrhea, have been shown to 
worsen symptoms, particularly those relating to the kid-
neys, liver, and the gastrointestinal (GI) tract.7

It should be noted that, although the enrolled partici-
pants satisfied the initial power analysis, not all participants 
used their assigned method of pain relief for each cycle. It 
is important to keep in mind that the severity of dysmenor-
rhea fluctuates across menstrual cycles. In fact, previous 
work has revealed that symptom presentation and severity 
differed within each cycle, and across cycles.15 Therefore, 
while cycle regularity was controlled for, it is near impos-
sible to control for dysmenorrheal symptoms. It is from this 
inconsistency in pain that eight participants did not com-
plete all three cycles. It is possible that, had the sample size 
been larger, the significantly higher pre-pain score seen in 
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the Control versus the Uno and Duo cycles could have been 
minimized, or eliminated altogether. However, because the 
decrease in pain was well above what was needed for clini-
cal significance, we are confident that the decrease in pain 
seen as a result of PowerDot use is valid.

There are several limitations of the current study. When 
discussing design, we relied solely on subjective metrics 
of pain (i.e., self-reported pain), rather than using objective 
inflammation metrics. In addition, while there were bene-
fits to the ecological nature of the study, it also introduced 
several areas of weaknesses. For example, participants 
were asked to self-administer their treatment, creating 
between-participant variability. Elboim-Gabyzon noted 
that intensity was one of the most influential factors in the 
magnitude and duration of effect from TENS.1 In addition, 
the program in the PowerDot app allowed participants to 
self-select a duration of treatment, and self-select how 
many times they were able to use the device. This could 
have influence on the magnitude of the results. However, it 
should be noted that the sub-analyses performed noted that 
the duration and number of uses did not have a significant 
effect on pain reduction. While allowing participants to 
deliver their own treatment could impact the results, we 
argue that this study represents a more realistic representa-
tion of how a commercial TENS device will be used for 
dysmenorrheal relief. Furthermore, participants were 
asked to use retrospective recall for their pain scores. This 
method of recording has the potential to skew pain scores 
higher than what was experienced in-the-moment.33

Conclusion

The current study provides encouraging results as to the use 
of TENS in the modulation of PD outside of the laboratory 
setting. The results confirm the original hypothesis that 
HF-TENS delivered via the Therabody PowerDot decreased 
self-reported pain due to menses, regardless of Uno or Duo 
use. This study also found that there was a significant 
reduction in NSAID consumption during cycles in which 
the PowerDot was used, as compared with Control.
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