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Using a menstrual emotional stroop task test
(MEST) to measure emotional responses to

menstrual cycle pain

Abstract

The purpose of this study was to configure and test a Menstrual-related Emotional Stroop
Task (MEST) to assess differences in emotional responsiveness of healthy cycling women
in order to identify the effects of pain anticipation, anxiety and depression symptomatology.
Participants included 40 healthy women between 21 and 5lyears of age, with regular
menstrual cycles who completed questionnaires on socio-demographics, menstrual cycle
characteristics, nicotine use, and alcohol consumption. The numeric pain rating scale
(Visual Analogue Scale or VAS) was used to assess perceived levels of menstrual pain.
Twice during their menstrual cycle (follicular phase and premenstrual phase, 3-5days before
menses), we administered the MEST, the VAS, the Beck Anxiety Inventory (BAI) and the
Beck Depression Inventory II (BDI-II). Subjects reporting higher levels of pain (VAS score
>7, n=7) had the longest reaction time in the MEST, specifically in the premenstrual phase
compared to those with mild (VAS score 1-3, n=22) levels of menstrual pain, possibly
indicating an “anticipatory stress” emotional response to their impending menses. Linear
regression analysis revealed correlations between depression levels and performance in
MEST during the premenstrual phase. Overall, our data suggest that emotional responses
are deeply affected by the anticipation of menstrual pain and are associated with depression.
Moreover, this study indicates that MEST is an effective tool to obtain information about
the emotional impact of menstrual pain and identifies associated impairments in attentional
processes. These results have implications for the development of pain management skills
and psycho-education programs for women suffering from painful conditions such as

Volume 3 Issue 4 - 2017

Mélanis Rivera Rodriguez,' Idhaliz Flores,?
Summer F Acevedo?

'Psychology Program, Ponce Health Sciences University, USA
2Department of Microbiology and Ob-Gyn, Ponce Health
Sciences University, USA

*Department of Psychiatry, UT South western Medical Center,
USA

Correspondence: Summer F Acevedo, PhD Instructor,
Department of Psychiatry, UT Southwestern Medical Center,
Dallas, TX 75235, USA, Tel (241) 6481174,

Email Summer.Acevedo@UTSouthwestern.edu

Received: May 25,2016 | Published: April 07,2017

‘ ") CrossMark

endometriosis.

Keywords: pelvic pain, menstrual cycle, depression, anxiety, emotional stroop task

Abbreviations: EST, emotional stroop task; MEST, menstrual
emotional stroop task; PMS, premenstrual syndrome; PMDD,
premenstrual dysphoric disorder; PTSD, post traumatic stress disorder;
VAS, the visual analogue scale; BAI, beck anxiety inventory; BDI-II,
beck depression inventory

Introduction

The menstrual cycle is divided in different phases based on
cyclic levels of the ovarian sex steroids estradiol and progesterone.!
Generally, the menstrual cycle is not associated with symptomatology
and is regarded as a natural body process in females. However, in
some cases menses comes accompanied by symptoms that include
pelvic pain and psychological changes, alone or in combination, which
often impact women mentally, physically and socially interfering
with daily living.** The etiology of menstrual-related pelvic pain is
not easily discernible. There are many disorders of the reproductive
tract, gastrointestinal, urological organs, musculoskeletal and
neuropsychological systems that may be associated with pelvic pain
in women.’ It is important to evaluate the causes of pain in each patient
and other factors impacting the individual experience of pain, such as
thresholds, mental health status or stress among others, in order to
provide more effective targeted treatments.

Pain is the most common reason patients seek primary care
treatment, accounting for 40% of all problem-focused outpatient

visits.® If pain is not managed over time it can become chronic and
difficult to endure leading to conditions such as Post-Traumatic Stress
Disorder (PTSD).” Moreover, pain is a complex function, depending
on cognition, emotions, context, and biological status of neuronal
structures.® Pain has much broader implications for health as an
integrated framework compared to mood and behavioral syndromes
alone.!° Presently, there is a lack of research on cyclic menstrual pain
and the emotional responses associated with it.!! As a result, there is
limited understanding of the mechanisms underlying pain associated
with the menstrual cycle, leading to a lack of effective treatments and
approaches to minimize its impact.

In addition to the pain associated with menstruation, as many as
3-5% of women currently suffer from the luteal mood and anxiety
changes that are characteristic of premenstrual dysphoric disorder
(PMDD)."? Unlike healthy women who display differences in left
amygdala reactivity between menstrual phases,'>'* women with
PMDD have attenuated bilateral amygdala reactivity in the follicular
phase, high trait anxiety and increased right amygdala reactivity
during their luteal phase compared to follicular.'? Serum progesterone
levels correlate to amygdala activity and emotional responsiveness
during different phases of the menstrual cycle in healthy women;'*!
thus measuring emotional interference of tasks that target amygdala
functioning may be useful in understanding more about menstrual
related changes in mood and anxiety behaviors.'®
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The Emotional Stroop Task (EST) was designed as a tool to
measure emotional interference by examining the association of
emotional responses to a given situation or health issue. During the
EST the subject is presented color words in a congruent (e.g., the word
blue written in blue ink) or incongruent (e.g., the word blue written in
yellow ink) format.'” When instructed to ignore the word and indicate
the color, subjects are usually slower to name incongruent stimuli in
comparison with congruent stimuli. This effect is termed interference
or the Stroop Effect.'®! Studies suggest that subjects tend to name
items that are associated with emotions at slower rate, because they
may be more distinctive than neutral ones.?**! For instance, subjects
with disorders like anxiety, depression and/or eating disorders, are
generally slower to name words associated with their disorder.?>*
Therefore, we hypothesized that women with menstrual pain will be
slower to name relevant words associated with the menstrual cycle
and symptoms related to their period. In these women, we speculated,
the processing of negative or threatening word content will interfere
with attention allocation to the more superficial task of labeling word
color, resulting in longer EST response latencies.”

The objectives of this study were to configure a menstrual phase-
specific Emotional Stroop Task (MEST) to measure the emotional
responses and reaction time to menses-related words, The MEST was
administered to women reporting different levels of cyclic menstrual
pain during two phases of their menstrual cycles. To our knowledge,
there is only one other small study that has used a similar approach
(an EST that presented menstrual related words paired with faces) to
explore if women with and without premenstrual syndrome (PMS)
would respond differently. The present study was designed to help
fill this gap in the current knowledge by developing and testing the
MEST, a unique, easy to apply tool to examine the association of
emotional responses and cyclic menstrual pain.

Materials and methods

Participants

Subjects in this study were females between the ages of 21 and
51, with a regular 28 to 35days menstrual cycle, who agreed to
participate two times at different phases of their menstrual cycle
within a threemonth period. Subjects were chosen upon availability
from those who responded to invitations to participate in the study
through flyers and promotional emails. Exclusion criteria included
women with endometriosis or medically diagnosed dysmenorrhea,
current oral contraception pill, irregular menstrual cycle (shorter
than 28days or longer than 35days), history of mental impairments
or psychiatric conditions, and history of neuropathological and/or
neuropsychological conditions. Additional exclusion criteria included
history of substance abuse that may interfere with attention, lack of
concentration necessary for psychological testing, being colorblind
or having other sensory limitations that may cause interference with
the computerized testing. Efforts were in place to recruit subjects
with similar age range, education levels, and health status. Power
analysis indicated that a sample size of 40 women was sufficient
to detect significant differences between the groups. Based on
published EST, to detect a 10% difference (0.50 SD, p<0.05) with
85% power in EST responses within healthy subjects we recruited
a minimum of 20 subjects per group with two groups of subjects
randomly counterbalanced on which was their first session.”” To
conduct the investigation, approximately 40 participants were
screened confidentially using an IRB approved socio-demographic
questionnaire. All participants received a small compensation (five
dollars) for their time upon test completion.
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Study design

The research design for this study was a within-subjects design.
Study subjects and the investigator met at two set times of their
individual’s menstrual cycle. The first session was scheduled 7-10days
after the onset of menses (follicular) and the second session was
scheduled 4-5days prior to the expected start of their menstrual period
(luteal or pre-menstrual). At those pre-determined appointments
the subjects completed questionnaires and were administered the
MEST. Women were divided into two groups and administered the
MEST. To control for order effects, the session order for each of the
groups was counterbalanced by commencing the assessment of the
two study groups in different cycle phases,® with one group having
their first session during the follicular phase and the other during the
luteal phase. The possible drawbacks of repeated measures are the
differential carryover effects as a result of practice or exposure effects,
which were managed by randomizing the order and color of word
presentation in the computerized version of the MEST. No differences
were found based on which was the first session so data was combined.

Study questionnaires

During the first session, a Sminute questionnaire was administered
to assess the women’s socio demographic and gynecologic history
information to obtain a basic profile of the participants. During the
first and second sessions, the BDI-II was completed to evaluate
depression indicators and the BAI was administered to assess anxiety
symptoms. Levels of menstrual cyclic pain were also assessed during
the two sessions using the self-reported VAS pain scale.

The visual analogue scale (VAS): This scale is a common form of

response option in health outcomes studies, often used to measure
levels of pain. It is generally presented as a single line of 100mm
with anchor words at either end (e.g., no pain, worst possible pain).
For the study, the VAS was incorporated with the Numeric Rating
Scale (NRS) to offer the participants a range of numerical, increasing
values to describe their pain, thus providing an accurate report of the
perceived pain during their menstrual period.

Beck anxiety inventory (BAI): This questionnaire is a 5 to
10minutes inventory developed to address the need for an instrument
that would reliably discriminate anxiety from depression while
displaying convergent validity.?” The respondent is asked to rate how
much he or she has been bothered by each symptom over the past
week on a 4-point scale ranging from 0 to 3. The items are summed
to obtain a total score that can range from 0 to 63. Scores are divided
into categories including: minimal (0-7 points), mild (8-15 points),
moderate (16-25 points) or severe (26-63 points).

Beck depression inventory, second edition (BDI-II): This
questionnaire is a 5 to 10 minutes self-administered or verbal
inventory.*® The BDI-II consists of 21 items to assess the intensity
of depression symptoms in clinical and healthy patients. Each item is
composed of a list of four statements arranged in increasing severity
about a particular symptom of depression. These new items bring the
BDI-II into alignment with DSM-IV, TR criteria. In this instrument,
similar to the BAI, the items are summed to obtain a total score
that can range from 0 to 63. Scores are divided into four categories:
minimal (0-13 points), mild (14-19 points), moderate (20-28 points)
or severe (29-63 points).

Menstrual-related emotional stroop task (MEST): This task is a

modified version of the California Standardized Test Color Stroop
Task.’! A Spanish translation was used in our study population.
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In this task, participants were asked to press the button with the
corresponding color (e.g., red, green, yellow & blue) in which a series
of consecutively presented words were presented in the computer
screen as fast as they could. Two types of words were used in the
MEST: menstrual cycle related threatening words and neutral words.
The 45 menstrual-related words reflected symptoms of painful
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gynecological conditions (e.g., blood, cramps, nausea, agony, misery,
etc.). The 45 neutral words were household furnishings or objects
(e.g., paint, walk, chair, file, cup, cable, table, refrigerator, lamp,
desk, curtain, etc) (Table 1). A single- item variant MEST words were
then presented on a computer monitor for 1.5second duration with
0.5second inter-stimulus intervals.

Table | Words used to configure menstrual related emotional stroop task (MEST)

Spanish English

Threatening Neutral Threatening Neutral

Nauseas Estrégeno Gorro Teclado Nausea Estrogen Cap Keyboard
Hinchazoén Miseria Carta Asfalto Swelling Sick Letter Asphalt
Dolor Enferma Abrir Préximo Pain Misery Open Next
Penetracion Tampones Pajaro Mensaje Penetration Tampons Bird Message
Menstruacion Impotencia Espejo Lavadora Menstruation Helplessness Mirror Machine
Calambres Rechazo Toalla Acueducto Cramps Rejection Towel Aqueduct
Sangre Inflamacion Puerta Vaso Blood Inflammation Door Cup
Insomnio Fibrosis Liquido Cable Insomnia Fibrosis Liquid Cable
Cansancio Estrefimiento Piscina Buzén Tiredness Constipation Pool Mailbox
Infertilidad Tumor Montana Andar Infertility Tumor Mountain Walk
Fatiga Ansiedad Cemento Cerrar Fatigue Anxiety Cement Close
Maligno Tejido Algodén Portén Malignant Tissue Cotton Fence
Utero Debilidad Escalera Nevera Uterus Debility Ladder Refrigerator
Enfermedad Pelvis Recogedor Balcon lliness Pelvis Dustpan Balcony
Ovarios Desgarrador Mesa Archivo Ovaries Heartbreaking Table File
Hormonas Ginecélogo Techo Zafacdn Hormones Gynecologist Roof Wastebasket
Coagulos Penetrante Llave Cepillo Clots Piercing Key Paint
Ovulacién Punzante Mirar Pintura Ovulation Stabbing Look Path
Cirugia Sufrimiento Puente Sendero Surgery Suffering Bridge Dryer
Cancer Voémito Fregar Secadora Cancer Vomiting Wash Printer
Agonia Preocupacion Zapato Impresora Agony Worry Shoe Ball
Llorar Abdomen Cartén Bola Cry Abdomen Carton Brush
Hospital Cocinar Hospital Cooking

Data analysis

Text files were generated from the Super lab software and
analyzed in Microsoft Excel (2010) and the Statistical Package for
the Social Sciences (SPSS) software (version 17.0). Descriptive
statistics including frequencies and percentages were used to
calculate demographic variables. For analysis of MEST data,
Repeated Measures ANOVA’s were conducted for latency retention
time (reaction times) in seconds (independent variable) at the two
different phases of the menstrual cycle and level of menstrual pain
(dependent variable). The level of pain was divided using reported
pain during menses using the VAS scale (low 1-3, moderate 4-6,
severe 7-10). Additionally, ANOVA were performed for the MEST
Reaction times during the different phases of the menstrual cycle and
reported levels of pain within each phase. Further, ANOVA analysis
were conducted to assess how the level of pain affected depression
and anxiety symptomatology categories (BDI-II and BAI) during the

different phases of the menstrual cycle. In order to further explore the
relationship between level of menstrual pain and depression and/or
anxiety on MEST performance, stepwise multiple linear regression
analysis were conducted taking into account alcohol use, smoking,
days of menstrual cycle and days of menses as potential variables.

Results

The socio-demographic information for the 40 women who
participated in the study is summarized in Table 2. The sample
consisted of mostly single, highly educated females. The majority of
participants reported a menstrual cycle with duration of 25 to 28days
(52.5%) and all were in good health, without a diagnosis of any
menstrual disorder (Table 2). Self-reported levels of menstrual pain
varied among subjects, the majority (55%) reporting moderate pain
levels (4 to 7 on the VAS scale) (Table 2), which was experienced
predominantly for one to three days (Table 2).
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Table 2 Participants menstrual cycle duration and reported level of pain

Demographic/Physiological factor N %
Status

Single 26 65
Married I 275
Divorced 3 7.5
Education

High School 6 15
Associates Degree 3 7.5
Bachelor’s Degree 25 625
Master’s Degree 5 12.5

Menstrual cycle duration (Days)

25-28 21 525
29-32 12 30
33-36 7 17.5
Menstrual pain (VAS)/Days menses

Low(l-3) I 275
Moderate(4-6) 22 575
Severe(7-10) 7 15
Days of menses

3-Jan 36 90
6-Apr 3 7.5
10-Jul | 25

VAS, visual analog scale of pain

To examine differences in MEST performance between the two
testing periods, a Repeated Measures ANOVA analysis was conducted
using cycle phase (follicular, premenstrual) as the within variable, and
level of pain (Low 1-3, Moderate 4-6, Severe 7-10) as the between
variable for the response time to MEST (reaction times). This analysis
showed a trend towards a difference between phases (F=3.34,
p=0.08; Figure 1A), but not level of pain (F=2.20, p=0.13; Figure
1). Examination of potential differences at each phase using One-
way ANOVAs showed no differences at the follicular phase (F=0.01,
p=0.98; Figure 1A). However, at the premenstrual phase, the level of
pain appeared to significantly affect the reaction times on the MEST
(F=3.30, p<0.05; Figure 1). Further analysis with Tukey’s post-hoc’s
suggested that women with severe pain levels responded slower to
the pain-related words during the MEST only during the premenstrual
phase compared to women who reported mild levels of pain (p<0.05;
Figure 1A). There was also a trend towards a difference in reaction
times between women with severe and moderate levels of menstrual
related pain during the pre-menstrual phase of their cycle (p=0.08;
Figure 1A). Overall, these data suggest that women with severe pain
during menstruation have reduced MEST reaction times only during
the few days prior to menses, i.c., days before their expected onset of
pain.

We next examined if depression or anxiety levels affected the
MEST responses, along with the level of menstrual pain (Figure 1B-
C). A linear regression analysis was conducted revealing that BDI raw
scores during the premenstrual phase and the level of pain reported
contributed to slower reaction times in MEST performance during the
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premenstrual phase (R=0.49, Table 3). This suggests that depression
symptoms may affect an individual’s ability to respond to menstrual
related negative words (Figure 1B). No effects were seen at the
follicular phase or within any other factors.

To examine if risk behaviors had any effects on psychological
measures linear regressions were conducted. There was no indication
that alcohol or tobacco use had any effect on the MEST performance
(Table 3). In addition, based on linear regression analysis no effect was
seen on MEST performance regarding the menstrual cycle duration or
number ofdays of menses (Table 3).

Table 3 Linear regressions of MEST performance during the premenstrual
phase

Neuro cognitive measures T p
Level of Menses Pain 2.36 0.02*
BDI Premenstrual 245 0.02*
BAI Premenstrual 1.06 0.3
Alcohol -1.04 0.3
Smoker 0.71 0.48
Days of menstrual cycle -1.41 0.17
Days of menses 0.8 0.42

*p<0.05, statistically significant
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Figure | MEST performance, depression and anxiety levels at different phases
of the menstrual cycle for women with difference levels of menstrual pain.

A) Women who reported severe pain showed significantly longer reaction
times on the MEST (p<0.05) compared to those with mild levels of pain.

B) No differences were seen in depression between menstrual phases or
pain levels on the BDI-II.

C) No differences were seen in anxiety across menstrual phases or pain
levels on the BAI.
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Discussion

The experience of menstrual pelvic pain is different among
women; for some this monthly process is accompanied by severe pain
that can negatively affect their bio psychosocial status and general
wellbeing. The main aim of this study was to assess if healthy women
would respond differently to pain-related stimuli during one phase of
the menstrual cycle vs. another. Interestingly, our data show that this
is true only for subjects who appear to have a negative experience
associated with one of the menstrual cycle phases. We observed that
women who reported high (>7) levels of pain during their menses
were more emotionally reactive to menstrual-related words, only
when the MEST was administered during the premenstrual phase (late
luteal phase). This effect was demonstrated by statistically significant
slower reaction times on the MEST during this phase of the menstrual
cycle. This finding suggests that for women with severe menstrual
pain the burden of processing pain-related stimuli interferes with
attention allocation to the more superficial task of labeling word color,
resulting in longer MEST response latencies.

Nearly 80% of women experience some worsening of
physiological and psychological symptoms a few days before the
onset of menstruation, influencing well-being and behavior.> Recent
research has found additional evidence that links women’s behavior
with the different menstrual phases with the hormonal changes
across these phase.*® Previous studies indicate that females react to
emotionally negative stimuli differently in the follicular compared
to the luteal phase.?*3* During the postmenstrual or follicular phase
the levels of the ovarian steroid hormone progesterone are low, but
pre-menstrually or during the luteal phase progesterone levels are
higher. Many brain regions show phase-dependent progesterone
receptor expression, such as the amygdala, brainstem, hippocampus,
cerebellum and frontal cortex. Among those areas, the amygdala is a
key region in emotional processing.’* Therefore, it is not surprising
that females react emotionally to these normal hormone fluctuations.
For some, the emotional impact can become problematic, as it may
affect their cognition, attention and productivity at work or study.

Menstrual pelvic pain severity has been reported to be greatest
during early follicular (menstruation) and premenstrual (late luteal
phase) compared to late follicular and early luteal phases.® Increased
pain correlates with other indicators of emotional arousal during
the luteal phase such as increased levels of stress hormones after a
stressful task, higher amygdala activity when anticipating pain, and
increased negative daily moods.** Similar to our results Hoyer et
al.,”® found that women respond slower in the luteal phase to an EST
consisting of emotionally charged words (e.g., happy or fearful) that
are paired with faces. This supports our hypothesis that the MEST can
be used to measure an individual’s ability to pay attention and detect
an increase in interference when menstrual-related emotional content
is presented; moreover, this tool can be used to quantify differences
in these responses in premenstrual (when severe pain is anticipated)
vs. follicular phase.

To our knowledge, this is the first time a menstrual related EST
has been configured to assess differences in menstrual pain perception
during the two different phases of the menstrual cycle and to detect
an increase in interference to pain-related stimuli, resulting in the
configuration of the MEST. In our sample of relatively healthy
young women, those with severe levels of menstrual pain presented
significant changes in reaction to threatening words compared to
neutral words only during the pre-menstrual phase of the menstrual
cycle. This suggests that pain during the pre-menstrual phase is
a factor that affects responses on the MEST. Thus, the MEST task
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might be utilized as a diagnostic tool to identify those women at risk
of developing maladaptive emotional responses to their cyclic pain,
which may in some women become pathologic (severe anticipatory
stress that affect normal functioning of the individual). The MEST
task could function as an intervention tool to be used as part of
multidisciplinary management approach of severe menstrual related
pain.

The significance of the results in the MEST with a non-clinical
population shows the importance of understanding the menstrual
cycle in healthy women. The observation that some of the women
recruited in this study reported high levels of menstrual pain without
a diagnosis of a gynecologic disorder indicate that there is a need for
more education about what is considered normal menses and what may
represent a pathology requiring of medical treatment. Independent
of a diagnosis, when pain was severe these women showed signs of
emotional interference when confronted with words that evoked the
anticipation of pain. Anticipatory stress has been reported to occur
in patients suffering from chronic disorders such as Irritable Bowel
Syndrome (IBS),* and linked to anxiety, disadvantageous decision
making,* and changes in neuroendocrine responses.’’** The higher
prevalence of chronic visceral pain in women has been related to
gender differences in activation of the hippocampus, thalamus and
cerebellum during tests that pair conditioned visual stimuli with painful
rectal distensions.* Taken together, these data suggest that in women
reactivation of old fearful memories is enhanced and may explain
increased interference that we observed in the MEST. Interestingly,
our data also shows that these fear responses are extinguished rapidly,
as the MEST responses did not vary according to reported pain level
during the proliferative phase of the menstrual cycle. It would also be
interesting to ascertain if engaging in effective coping styles could
help minimize the effects of anticipatory stress (effective copers
vs. chronic ineffectiveness of coping).*’ More research is needed to
understand the impact of anticipatory stress in women suffering from
severe pain.

Considering that there is evidence of specific regions of the
amygdala being involved in emotional interference task correlating to
progesterone levels, neuroimaging of patients engaged in the MEST
may be very interesting in future studies.'*'®* We would hypothesize
that the reaction time in the MEST premenstrually would correlate
with amygdala reactivity in regions shown previously to be dependent
on the phase of the menstrual cycle.””" Similarly, in response
to fearful faces differences in amygdala reactivity would also be
expected comparing premenstrual and follicular phases.*! This type
of imaging studies would further aid in the understanding of brain
regions involved in the emotion responses of women as a consequence
of hormonal changes that occur during menstruation.

There are several limitations in this study. First the sample size can
be considered to be small and not representative of the menstruating
female population. Recruitment to this study was challenging as it
required that participants agreed to come twice to the laboratory to
conduct the MEST. The 40 women between the ages of 21 and 51 who
completed the study were mostly single with a minimum academic
level of high school, with no significant risk behaviors and healthy
menstrual cycles, which was congruent with the desired inclusion
criteria. We relied on participants’ reported last menstrual period date
(LMP) for planning the interventions; these were carefully planned
by the investigator conducting the MEST. Thus, it is important that
these findings are replicated using other methods. Attentional bias can
be assessed in other ways, such as through the use of speeded probe
detection tasks, priming techniques, visual search approaches and
eye-movement methodologies.*
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Studies with the MEST should be administered to women
diagnosed with menstrual or gynecological disorders such as
dysmenorrhea, endometriosis, amenorrhea, and PMDD among others.
Such studies can provide further information and allow comparison
with this non-clinical population regarding the negative effects of
chronic menstrual pain and neuropsychological variables. Additional
studies regarding the menstrual cycle and socio-demographics profile
of healthy adolescents and young women (<21lyears old) should also
be conducted to provide further understanding of the emotional impact
of the menstrual cycle and pain perception among different ages and
generations of women. Psycho-education on women’s health and the
menstrual cycle is highly recommended for all women at a very early
age to equip women with the necessary tools to promote resilience
and awareness to make informed decisions regarding their health.

Overall, our data suggest that emotional responses are deeply
affected by the anticipation of menstrual pain and are associated
with depression levels. This study also showed that MEST is an
effective tool to obtain information about the emotional impact of
menstrual pain via a non-invasive test. This test could help identify
deficits in attentional processes caused by strong emotional stimuli
elicited by menstrual-related stress. These results have implications
for the development of pain management skills and psycho-education
programs for women suffering from painful conditions such as
endometriosis. Finally, our study suggest that the MEST is also a great
tool to aid in the understanding of underlying processes and providing
clinical assessment and therapeutic interventions to improve quality
of life, allowing for the successful management of women’s pain
perceptions, increase resilience, and reduce the impact of menstrual
pain in their physical and psychological well-being.
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