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Background: Primary dysmenorrhea is a common and often debilitating condition affecting
40-90% of menstruating women. This condition reduces functionality, quality of life, and
social activities. Transcranial direct current stimulation (tDCS) has been used in many
chronic pain syndromes, with evidence of improved pain, functionality, and mood in
women with primary dysmenorrhea. The objective of this study was to determine whether
tDCS could offer clinical benefits on pain, anxiety, affectivity, and functionality in women
with primary dysmenorrhea.

Methods: This parallel, sham, randomized, double-blind trial was conducted with 26
women randomized into sham tDCS and active tDCS. Anodal tDCS was applied for 5
consecutive days over F3 corresponding to the left dorsolateral prefrontal cortex (DLPFC)
and the cathode electrode over Fp2 for 20 min with an intensity of 2 mA. A numeric rating
scale (NRS) was used to assess pain, anxiety, positive and negative affect, and submaximal
aerobic performance during two consecutive menstrual cycles.

Results: No significant interaction was found between intervention and time on the NRS [F
(2,44) = 1.358, p = 0.26], and a significant main effect of time [F(2,44) = 4.446, p = 0.01]
was found. The active group showed a significant reduction in anxiety (p = 0.03) with a mean
difference of 5.12 (95% CI 0.79 to 11.05). No significant differences in positive and negative
affect were found (p = 0.95 and p = 0.15, respectively). Submaximal aerobic performance
was significantly greater in the active group [F(2,21) = 5.591, p = 0.02], with a mean
difference of 70.87 (95% CI 8.53 to 133.21).

Conclusion: Anodal tDCS over the DLPFC seems to be an effective therapeutic approach
for improving anxiety and functionality in women with primary dysmenorrhea.
Keywords: non-invasive brain stimulation, menstrual cycle, pain, anxiety, functional

capacity

Introduction

Primary dysmenorrhea is defined as painful cramps in the lower abdominal or
pelvic area with or without radiation to the back or legs." This is a common
condition affecting adolescents and young women of reproductive age, which starts
with menarche, and lasts for 24-72 h.? Studies suggest a prevalence of primary
dysmenorrhea between 40% and 90% of female adolescents, and 10-20% of young
adults describe their suffering as so severe and distressing that it requires absence
from school or work.? Primary dysmenorrhea reduces motor functionality, quality

of life social activities, and sometimes it is accompanied by nausea, backache,
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fatigue, diarrhea, sleeplessness, and nervousness.*’

Studies have shown that many factors are associated with
this syndrome; however, its etiology is still unknown.””’
Significant relationships between some mental health com-
ponents, such as depression, anxiety, and stress, and pri-
mary dysmenorrhea were related in some studies and may
contribute toward increased pain and low functionality.®

Dysmenorrhea is considered to be one of the leading
causes of pain, in the absence of underlying pathology, and
can be considered part of the medically unexplained
syndromes.” This condition could be considered a genuine
chronic pain syndrome with long intermittent periods of
pain.® Findings in women with primary dysmenorrhea
revealed changes in functional connectivity of the anterior
cingulate cortex, alterations in brain metabolism, and dis-
turbance in pain modulatory systems.”” Pain-related
regions, including the medial prefrontal cortex, posterior
cingulate cortex, and insula, exhibit abnormal functional
and structural changes in otherwise healthy women with
primary dysmenorrhea.’ These regions are part of the pain
neuromatrix and are associated with cognitive and emo-
tional processing of pain. Patients with chronic pain pos-
sibly have altered cross-network connectivity and
imbalance between the systems.’

Furthermore, recurrent and chronic menstrual pain
causes psychological distress, and the most prevalent con-
ditions are anxiety disorders with or without depression.®
Anxiety fluctuations are associated with menstrual symp-
toms and can increase dysmenorrhea and menstrual cycle
problems.'” Anxiety and loss of social support networks
may increase the feeling of menstrual pain and have an
important impact on quality of life.®

Medications and physical therapy have been recom-
mended for the management of primary dysmenorrhea;
however, the data supporting their effectiveness are
limited.! Transcranial direct current stimulation (tDCS)
has been used in many chronic pain syndromes, showing
improvements in pain, functionality, and mood state.""
tDCS uses an electrical load transmitted through the
skull, where it alters the load of the cell membrane and
thereby changes cortical excitability and apparently even
mental processes.'? This is an easy and safe therapy with
no serious side effects.'> The primary effect of tDCS on
neurons is a subthreshold shift of resting membrane poten-
tials toward depolarization or hyperpolarization, depend-
ing on current flow direction.'?

For chronic pain syndromes, tDCS is commonly used
with an anodal electrode over the primary motor cortex

(M1), left dorsolateral prefrontal cortex (DLPFC), or pri-
mary visual cortex.'”> The left DLPFC is stimulated
because this area has been implicated in affective, cogni-
tive, and attentional aspects of pain, and is a primary target
of neuromodulation for affective disorders, including
depression."* The DLPFC is a superficial part of the med-
ial pain pathway, which includes subjective pain proces-
sing, anticipated pain, and pain control.'"* Studies
have reported that anodal tDCS over the DLPFC reduced
rated pain intensity in patients with chronic pain and
enhanced mood in a series of psychiatric disorders.'"!!

Considering these assumptions, we expect anodal
tDCS targeting the left DLPFC to improve pain, positive
and negative affectivity, anxiety, and functional capacity.
Although evidence exists to support the use of tDCS in
people with chronic painful symptoms, mood disturbance,
and motor impairment, to date no clinical trial has ana-
lyzed the effects of tDCS in women with dysmenorrhea. If
our hypothesis is confirmed, tDCS may be an alternative,
low-cost, and safe treatment option that can be used by
home-based or in-clinic therapy for women with primary
dysmenorrhea. Moreover, owing to the direct influences of
the DLPFC on the symptoms of primary dysmenorrhea,
tDCS could help to improve it. In this study, we aimed to
analyze the effects of anodal tDCS over the DLPFC on
pain, functionality, and mood in women with primary
dysmenorrhea.

Materials and Methods
Participants and Setting

This parallel, sham, randomized, double-blind trial fol-
lowed the CONSORT recommendations.'” This study
was approved by the local institutional ethics committee
(Federal University of Rio Grande do Norte) (number
2.932.953), and registered on Rebec (Brazilian platform
of clinical trials) (identifier RBR-77Z6Q8). All partici-
pants gave written informed consent according to
the Declaration of Helsinki and to resolution no. 466/12
of the National Health Council. The data sets generated
and/or analyzed during the current study are available
from the corresponding author on reasonable request.
From June 2017 to June 2018, patients were recruited
in Natal, Brazil, and the study was conducted at the
Federal University of Rio Grande do Norte. The diagnosis
of primary dysmenorrhea was defined according to No.
345 — Primary Dysmenorrhea Consensus Guideline.'
Patients were selected from a specialized outpatient
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service and regarded as suitable to participate in this study
if they fulfilled the following inclusion criteria: aged from
18 to 40 years; presented a mean pain score of at least 3 on
the numeric rating scale (NRS) during the menstrual cycle
preceding the evaluation; had a regular menstrual cycle;
not lactating; no history of brain surgery, tumor, dizziness,
or epileptic disease; chronic genitourinary infections, alco-
hol or drug abuse; and did not have metal implants in the
head. Women who became pregnant and/or started taking
analgesic medicines were excluded.

Sample size was estimated based on statistical consid-
erations for a parallel trial and on a previous study with
tDCS and primary dysmenorrhea (NRS was used).'' The
effect size was calculated using G-Power 3.1.9.2. Sample
size was estimated based on the assumption of significance
of 0.05, power of 95%, with 0.5 effect size and two
groups. According to this methodology, the sample size
resulted in 22 participants. We decided to add four more
patients to prevent any reduction in power in case of
patient dropout.

Study Design

A total of 67 individuals were recruited for the verification
of inclusion and exclusion criteria. Thirty-seven indivi-
duals were excluded for not meeting the inclusion criteria

and four declined to participate. Randomization was done
with 26 individuals, through a numerical sequence gener-
ated by an allocated computer using appropriate software
(www.randomization.com) to assign each participant to

either the active tDCS group or the sham tDCS group,
by an independent researcher who was not involved with
either stimulation or assessments. Each person was equally
likely to belong to either group. Allocation was concealed
through opaque envelopes. Participants and researchers
involved in assessments and interventions were blind to
group allocation throughout the trial (Figure 1). Patients
were considered dropouts if they missed 1 day of treat-
ment or failed to provide all baseline or post-intervention
data.

Intervention

Direct current stimulation was administered using a con-
tinuous electric stimulator, with three energy batteries
(9 V) connected in parallel. The maximum energy output
was 10 mA and was controlled by a professional digital
multimeter (DT832; WeiHua Electronic Co. Ltd, China)
with a standard error of £1.5%. Silicone electrodes were
placed into a 35 cm? (5 cm x 7 cm) square sponge soaked
in saline solution (150 mMol of NaCl diluted in water
Milli-Q). Rubber bandages were used to hold electrodes

Enrollment

Assessed for eligibility (n=67)

Excluded (n=41)

\4

- Not meeting inclusion criteria (n=37)
- Rejected to participate (n=4)

Randomized (n=26)

Allocation

A4 _ \4

Allocated to Active-tDCS (n=13)
- Received allocated intervention (n=13)
- Did not receive allocated intervention (n=0)

Allocated to Sham-tDCS (n=13)
- Received allocated intervention (n=11)
- Did not receive allocated intervention (n = 02)

Analysis

\4 _ \4

Analysed (n=13)
- Excluded from analysis (n=0)

Analysed (n=11)
- Excluded from analysis (incompatibility with
the intervention period) (n=2)

Figure | CONSORT flowchart for the study.
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in place for the duration of stimulation. For electrode
placement, the 10/20 EEG system with the anode electrode
was used, placed over F3 for DLPFC stimulation, and the
cathode electrode was placed over the contralateral
supraorbital area (Fp2). For both sham and active stimula-
tion, one 20 min session was delivered each day for 5
consecutive days. For the sham tDCS, electrodes were
placed at the same positions as for the active tDCS, but
the current was turned off after 30 s of stimulation, accord-
ing to methods of clinical studies in brain stimulation.'*
These methods provide the same initial sensory feelings of
active tDCS conditions, specifically, itching, and tingling
feelings on the scalp, for the first few seconds of tDCS.
Both groups related the same sensation during the 30 s
period. Stimulation was always performed at the same
time of day, according to the participant’s preference.

Outcomes

Baseline demographic data, including age, body mass
index, menstrual cycle duration, and sociodemographic
factors, of all participants were recorded. The primary
outcome measure was pain, and the secondary outcome
measures were positive and negative affect, anxiety, and
submaximal aerobic performance.

Outcome measures were assessed during two consecu-
tive menstrual cycles (Figure 2). Baseline data were
assessed on the first day of menstruation over the first
menstrual cycle. Intervention was performed about
4 days before beginning the second menstrual cycle
(the period when volunteers informed researchers of the
onset of pelvic pain-related symptoms). For all partici-
pants, the intervention overlapped by 1 day with the
onset of menses. The post-evaluation was conducted on
the first day of menstruation of the second menstrual cycle,
and all physical and mood parameters were assessed. All
subjects completed several questionnaires and underwent
physical examinations.

The NRS was used to assess the primary outcome. This
straight 10-cm scale is numbered from 0 to 10, where 0
represents no pain and 10 is the most pain.'” Subjects were
instructed to mark the number that best reflected the
symptoms of pain at that moment.'’

The severity of anxiety symptoms was measured using
the Brazilian version of the Hamilton Anxiety Scale (HAS).
The HAS was administered by an interviewer who asked a
series of semi-structured questions related to symptoms of
anxiety. The interviewer rated the individuals on a five-point
scale for each of the 14 items. Seven of the items specifically

1* Cycle
(Baseline)

2™ Cycle

5 days of tDCS

>

4— Menstrual Period —»

1%t day of menstruation*!
2" day of menstruation!
3" day of menstruation

Outcomes evaluated:
NRS!
Positive Affect*
Negative Affect*
Anxiety*
Submaximal aerobic
performance*

Figure 2 Research protocol.
Notes: ‘Outcome evaluated on first, second, and third days of menstruation. *All
outcomes evaluated only on the first day of menstruation.

address psychic anxiety, and the remaining seven somatic
anxieties. The values on the scale range from 0 to 4: 0 means
that there is no anxiety, 1 indicates mild anxiety, 2 indicates
moderate anxiety, 3 indicates severe anxiety, and 4 four
indicates very severe or grossly disabling anxiety. The total
anxiety score ranges from 0 to 56.°

Positive affect (PA) and negative affect (NA) were
measured using the Positive and Negative Affect
Schedule.?' This questionnaire has 20 items, 10 on PA
and 10 on NA, and participants responded to each item on
a five-point Likert-type scale (1: very slightly or not at all;
2: a little; 3: moderately; 4: quite a bit; and 5: extremely).
The time-frame adopted in this study was “in general.” The
scores range is 10-50 for both PA and NA.?!

The Six-Minute Walk Test (6MWT) was used to assess
the submaximal level of functional capacity, indicating
endurance. This aerobic submaximal test reflects the activ-
ities of daily life and better indicates the functional level of
daily physical activities.”> The 6MWT has also been used
as a one-time measure of functional status of patients with
many clinical conditions, including patients with chronic
pain such as fibromyalgia and lower back pain. The
6MWT measures the maximum distance that subjects can

walk, as quickly as possible, during 6 min.**
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Data Analyses
Analyses were performed using SPSS software (version 19.0;
Chicago, USA) and GraphPad Prism 5. Quantitative vari-
ables were expressed as means and standard deviations. The
Shapiro—Wilk and Levene’s tests were applied to assess the
normality of the distribution and homogeneity of variance of
the data, respectively. Missing data were treated by intention-
to-treat analysis. An unpaired ¢-test was used to compare
numerical characteristics between groups. Differences in
sociodemographic characteristics between groups were cal-
culated using the chi-squared test.

The effects of stimulation on pain were calculated using
a mixed ANOVA in which the dependent variable was the
score of pain, and the independent fixed variables were the
time (day 1, day 2, and day 3), the group of stimulation
(active and sham), and the interaction term group vs time.
To determine the difference between groups for each cate-
gory of time and vice versa, three separate between-subjects
ANOVAs were performed. When appropriate, post hoc
comparisons were carried out using Bonferroni correction
for multiple comparisons. Greenhouse—Geisser correction
was applied when the assumption of sphericity was vio-
lated. To assess psychological outcomes, an unpaired #-test
or paired t-test was used. One-way ANCOVA was used to
determine the effect of tDCS on post-intervention for func-
tional capacity. The main purpose of running the one-way
ANCOVA was to establish whether there were any statisti-
cally significant group differences on the dependent variable
after adjusting for the time (before and after). Partial 7> was
used to calculate the effect size, where #° = 0.01 was
considered small, 7> = 0.06 moderate, and #° = 0.14 large
effect. Statistical significance was set at p < 0.05.

Results

Table 1 shows the demographic and clinical characteristics
of the two groups. All patients tolerated tDCS well and
there were only minor related adverse effects, such as skin
tingling. Losses during the period of treatment occurred
due to incompatibility with the intervention period.

Effect of Stimulation on Pain Intensity
To assess pain, the first analyses were made using the NRS
on the first, second, and third days of the first menstrual
cycle (without tDCS), and in the first, second, and third
days of the second menstrual cycle (with tDCS).

In the first menstrual cycle, there were no statistically
significant interactions between groups and time [F(2,44)

= 0.26, p = 0.766, partial 7> = 0.01]. Pain levels did not
show significant differences between groups on the first (p
= 0.508), second (p = 0.673), and third days (p = 0.886)
during the first menstrual cycle, suggesting that pain chan-
ged equally in each group. In fact, it is normal that pain
decreases along these days after menstruation. This is
demonstrated with a significant main effect of time [F
(2,44) = 35.724, p < 0.0001, partial 7> = 0.35].

In the second menstrual cycle, we assessed the inter-
action time vs group of stimulation. There was no statis-
tically significant interaction between intervention and
time on pain [F(2,44) = 1.358, p = 0.26, partial 7> =
0.05]. There was a significant main effect of time [F
(2,44) = 4.446, p = 0.01, partial #* = 0.168] (Figure 3).
When a one-way ANOVA was used, the active group
showed a significant decrease in pain (p = 0.01) and day
1 had a significant difference compared with day 3 (p =
0.03). A reduction of 63.16% was found in the active
group when day 1 was compared with day 3 after tDCS
(45.36% before tDCS) (Figure 3). The sham group did not
show significant differences. Intergroup comparison did
not show significant differences on day 1 (p = 0.95), day
2 (p =0.79), or day 3 (p = 0.15) after stimulation.

Effects of Stimulation on Psychological

and Functional Outcomes

Figure 3 shows the results for psychological and functional
outcomes. Baseline anxiety did not show significant dif-
ferences between groups (p = 0.99). The active group
showed a significant reduction in anxiety (p = 0.03), with
a mean difference of 5.12 (95% CI 0.79 to 11.05).
The active and sham groups did not show significant
differences in PA before vs after tDCS (p = 0.95 and p =
0.15 respectively), with mean difference of 5.12 in
the active group (95% CI 3.37 to 4.10) and in intergroup
analysis (p = 0.32).

NA showed a significant difference between groups at
baseline (p = 0.007). When we compared before vs after
tDCS, no differences were seen in intragroup (p = 0.15)
and intergroup (p = 0.26) analyses, with a mean difference
of 0.9 (95% CI 2.85 to 4.66) in the active group.

After adjustment for pre-intervention distance in sub-
maximal aerobic performance (TC6'), there was a signifi-
cant difference in post-intervention distance between the
interventions [F(2,21) = 5.591, p = 0.02, partial 7> =
0.21]. TC6' was significantly greater in the active group
(584.18 + 120.16 meters) than in the sham group (531.18 +
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Table | Sociodemographic and Clinical Variables

Sociodemographic Active tDCS | Sham tDCS | p Value
Factors
Age (years) 26.1 + 3.8 21.0 £ 2.1 0.001
NRS 5.07 £ 0.47 4.54 £ 0.65 0.507
BMI 23.7 + 39 21.8+35 0.21
Menstrual cycle (days) 268 £ 2.2 288 + |.7 0.03
NRS 5.07 + 0.47 4.54 £ 0.65 0.50
HAS 19.46 + 1.9 19.45 + 24 0.99
PA 2192+ 1.8 18.09 £ 0.9 0.09
NA 18.62 + 1.4 13.55 £ 0.84 | 0.007
6MWT 5034 + 334 529.1 £13.90 | 0.5l
Number of pregnancies (n) 0.27

Nulliparous 76.9% (10) 90.9% (10)

| Pregnancy 0 9.1% (1)

2 Pregnancy 15.4% (2) 0

3 Pregnancy 7.7% (1) 0

2 4 Pregnancy 0 0
Marital status (n) 0.902

Never married 92.3% (12) 90.9% (10)

Married 7.7% (1) 9.1% (1)
Income* (n) 0.361

| Minimum wage 15.4% (2) 45.5% (5)

2 to 3 Minimum wage 46.2% (6) 36.4% (4)

4 Minimum wage or 30.8% (4) 18.2% (2)
more

Unreported 7.7% (1) 0

Notes: Clinical variables are shown as mean + SD. Baseline data were assessed on
the first day of menstruation over the first menstrual cycle. *Brazilian National
Minimum Wage, US$252.14 per month.

Abbreviations: NRS, numeric rating scale; PA, positive affect; NA, negative affect;
HAS, Hamilton Anxiety Scale; 6MWT, Six-Minute Walk Test.

56.4 m), with a mean difference of 70.87 m (95% CI 8.53 to
133.21 m) (p = 0.028).

Discussion

The present study aimed to assess the effects of tDCS
applied over the DLPFC (F3/Sp2 montage) on pain,
mood, and functionality in women with primary dysme-
norrhea. The results showed no significant effect on pain
improvement and affectivity. However, the average
decrease in the NRS was 20.05% and 63.16% after apply-
ing tDCS on the DLPFC in the sham and active groups,
respectively. Enhancements in anxiety and functional
capacity were observed only in the active group.

In recent years, several studies have investigated the
use of tDCS in analgesia, functionality, and mood distur-
bance, with good results, but meta-analysis suggests
further studies including different montages and numbers
12.1423.24  Nevertheless, cortex

of  sessions. motor

stimulation seems to be the best target to improve pain
in various chronic pain syndromes.'*?* tDCS has been
used to address a variety of pathological pain conditions,
including fibromyalgia, chronic post-stroke pain, and com-
plex regional pain syndrome.?® Fregni et al studied women
with fibromyalgia and showed a significant reduction in
pain using anodal tDCS over the primary motor cortex,
whereas no pain improvement was found when anodal
tDCS was applied over the DLPFC.?* Other authors sug-
gest a positive effect of DLPFC stimulation on pain-
related emotions.”® DLPFC stimulation probably mediates
analgesic effects by modulating affective—emotional net-
works related to pain.®® Furthermore, stimulation over
the DLPFC was significantly associated with upregulated
positive reactions to positive emotional stimuli and down-
regulated negative reactions to emotional stimuli.*® tDCS
application over the DLPFC probably operates by increas-
ing prefrontal regulation of limbic responses to negative
stimuli, including negative emotional processing.”®

Mental disorders including depression and anxiety have
also been explored.”’ Several review articles suggest the ther-
apeutic efficacy of tDCS in treating these psychiatric disor-
ders, showing evidence that excitatory stimulation of the left
prefrontal cortex can reduce symptom severity in anxiety and
depression.”” Also, depression and anxiety are strongly asso-
ciated with menstrual pain in primary dysmenorrhea.”’
Emotional distress in women who experience cyclical primary
dysmenorrheic pain has been reported, with poorer mood state
during menstruation than in pain-free women.” Pain experi-
ences in females are usually more sophisticated than in males,
and primary dysmenorrhea subjects are vulnerable to anxiety.’
This study showed a significant enhancement in anxiety, only
in the active group. Primary dysmenorrhea in women exhib-
ited abnormal function in the ventromedial prefrontal cortex
(according to trait-related regional homogeneity), part of the
default mode network, during the periovulatory phase.> These
alterations may be caused by cumulative menstrual pain, and
an inverse correlation between primary dysmenorrhea and
anxiety was found.® tDCS over the DLPFC could improve
anxiety and functionality specifically during menstruation. No
previous studies have evaluated the effects on anxiety of ano-
dal tDCS over the left DLPFC.

Women with dysmenorrhea present scores significantly
lower in physical and functional domains.*° Pain and mood
disturbance were associated with low functionality during
some days before and during menstruation.® Functional
capacity was assessed using the 6 MWT. A mean difference
of 70.87 m was shown between groups with an improvement
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Figure 3 (A, B) Mean changes in numeric rating scale (NRS) assessed for 3 consecutive days before treatment (baseline) and after intervention. *Significant difference in
active tDCS when comparing day | to day 3. Percentages describes the difference between day | and day 3 in each group. (C, D) No significant changes in positive and
negative affect were found. (E) Anxiety showed a significant difference between day | and day 3 in active tDCS. (F) Six-Minute Walk Test (6MWT) indicates statistically
significant differences between groups of intervention** and in intragroup analysis for active tDCS*.

only in the active group. The 6MWT is easy to administer, is
well tolerated, reflects activities of daily living, and estimates
the submaximal level of functional capacity.** Improvement
in functional capacity during the period of menstruation can
positively affect personal lives, including family relation-
ships, friendships, school/work performance, and social and
recreational activities.* '~

For treatment of menstrual pain intensity and to enhance
quality of life, physiotherapists could consider using heat,
transcutaneous electrical nerve stimulation, and yoga in the
management of primary dysmenorrhea.> No other rehabi-
litation treatments showing significant effects were found
for primary dysmenorrhea.”® According to Kannan and
Claydon, among women who sought treatment, 73% took

analgesics and 58% had physiotherapy management.*
Exploring new avenues of rehabilitation and maintenance
of functionality through non-pharmacological and/or non-
invasive intervention is necessary to prevent dysfunction
and poor quality of life in women with primary dysmenor-
rhea. tDCS could be a safe, low-cost, and promising non-
invasive technique for relieving symptoms in women with
primary dysmenorrhea and other pelvic pain disturbance.

This study had several limitations. The evaluation period
of two consecutive cycles was relatively short and observa-
tion of more cycles is needed to evaluate the long-term
effects of 5 days of tDCS. Some sociodemographic factors,
including age, days of menstrual cycle, and NA were differ-
ent between groups at baseline.
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These preliminary results provide initial evidence that
anodal tDCS over the DLPFC reduces anxiety and
improves functionality in women with primary dysmenor-
rhea. Future investigations involving more tDCS sessions
and different montages could prove the benefits not only in
mood and physical activity but also in pain relief and
quality of life. Long-term follow-up with three or more
menstrual cycles will also clarify whether relief of symp-
toms is possible.

Conclusion

Anodal tDCS over the left DLPFC seems to be an effec-
tive therapeutic approach for improving anxiety and func-
tional capacity in patients with primary dysmenorrhea.
Although painful symptomatology decreased, no signifi-
cant effects were seen between groups.
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