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Abstract

Objective. To evaluate the feasibility, acceptability, and preliminary efficacy of a mind-body intervention for moder-
ate to severe primary dysmenorrhea (PD). Design. Open trial (single arm). Setting. Academic medical school. Subjects.
A total of 20 young adult women with moderate to severe primary dysmenorrhea were included across four sepa-
rate intervention groups. Methods. All participants received five 90-minute sessions of a mind-body intervention and
completed self-report measures of menstrual pain, depression, anxiety, somatization, and pain catastrophizing at
baseline, post-treatment, and at one-, two-, three-, and 12-month follow-up. Self-report of medication use and use of
skills learned during the intervention were also collected at all follow-up points. Results. Participants reported signifi-
cantly lower menstrual pain over time compared with baseline. No changes in anxiety, depression, or somatization
were observed, although pain catastrophizing improved over time. Changes in menstrual pain were not associated
with changes in medication use or reported use of skills. Conclusions. A mind-body intervention is a promising non-
drug intervention for primary dysmenorrhea, and future research should focus on testing the intervention further as
part of a randomized clinical trial.
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Although generally considered efficacious, the failure
rate for these medications is still relatively high (18-

Introduction

Menstrual pain without an identifiable medical cause,
known as primary dysmenorrhea (PD), is the leading
cause of school and work absences [1-5], and 20-25% of
young women with PD report experiencing significantly
impaired functioning because of their symptoms [6-9].
Despite this high prevalence and significant impact, there
is a paucity of research on effective interventions for girls
and young women with PD [10].

Firstline treatments for PD typically involve oral con-
traceptive pills or nonsteroidal anti-inflammatory drugs.

25%) [11-14]. A recent review concluded that there is
only limited evidence for pain improvement with either
low- or medium-dose estrogen oral contraceptive pills
[15]. Another comprehensive review found that nonste-
roidal anti-inflammatory drugs were generally effective
for treating PD, although these medications carry a sig-
nificant risk of adverse effects [16]. Furthermore, even
women who demonstrate an adequate response to treat-
ment with nonsteroidal anti-inflammatory drugs often
have substantial residual pain [17].
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These challenges have led to the investigation of non-
drug, nonsurgical interventions for PD. Studies evaluating
transcranial electrical nerve stimulation, hypnotherapy,
exercise, acupuncture and acupressure, dietary changes,
supplements, and herbal remedies have produced limited
findings and suffered from methodological flaws, such as
lack of control groups [10,18,19]. Behavioral interven-
tions such as exercise, relaxation, and pain management
training are based on the biopsychosocial model of pain,
which posits that biological, psychological, and environ-
mental factors influence the pain experience [20]. The few
studies to date examining the efficacy of behavioral inter-
ventions have produced mixed results. Generally, there
appears to be some support for pain management training
for reducing menstrual pain [21] and less support for bio-
feedback and relaxation training [22-25]. However, it is
difficult to draw any strong conclusions about these find-
ings because of significant methodological issues, such as
small sample size, lack of control group or randomization,
inconsistent timing of interventions during the menstrual
cycle, lack of blinding procedures, and inconsistent out-
come measures [26]. In addition, these nonspecific coping-
based approaches may fail to target specific mechanisms
that may be contributing to ongoing cyclical pain in girls
and women with PD.

We believe that the development and evaluation of a
structured mind-body intervention rooted in evidence-
based, empirically supported interventions for pain may
provide relief for girls and young women suffering from
PD. Effectively treating girls with PD has the potential to
address mechanisms that may lead to more chronic pain
conditions later in life [27].

Method

Design

The current pilot study used a pre—post within-subjects
design (single-arm open trial) to evaluate the feasibility,
acceptability, and preliminary efficacy of a cognitive—be-
havioral, mind-body intervention aimed at reducing
menstrual pain and improving functioning in young adult
women with moderate to severe PD.

Participants

Some participants were recruited via a series of mass
e-mails sent to college students; others had previously
participated in other studies and given permission to be
contacted for future studies. Seventy-four potential par-
ticipants were screened for eligibility via telephone. Two
individuals (2.7% of total screened) were not interested
in participating, and 27 (36.5% of total screened) were
excluded as a result of use of exogenous hormones in the
previous three months (N =13), menstrual pain ratings
not meeting inclusion criteria (N =13), and irregular or
long cycle lengths (N =1). Of the 45 eligible individuals
who were invited to participate, 21 (46.7%) declined

participation because of lack of interest or availability.
This study employed a staged consent process during
which additional information was provided to the partic-
ipant as they progressed through the recruitment and en-
rollment process (e.g., basic information was provided in
study advertisements and was expanded on during the
phone screen). Therefore, participants may have
expressed interest initially after reading the recruitment
material but no longer desired to participate after com-
pleting the phone screen. Because participants could de-
cline to participate at any time, we asked one probing
question to ascertain the reasons for discontinuing but
did not probe further after the participants’ initial replies.
Some explanations that were provided by participants in-
clude being too busy, not feeling like she could commit
to the time commitment, jobs/classes that conflicted with
group session times, etc. Recruitment was conducted be-
fore each cohort, and enrollment in the upcoming cohort
was conducted until the maximum group size of eight
participants was reached or until the group sessions
started. Participants who expressed interest and com-
pleted the phone screen but were not available for the
planned session times were contacted again before subse-
quent cohorts to check on their availability and interest.
Twenty-four participants enrolled in the study. Four par-
ticipants enrolled but subsequently withdrew—three be-
fore attending any of the group sessions and one after
attending one group session. See Figure 1 for a flowchart
depicting study enrollment. These four participants cited
scheduling conflicts, with group session times as the rea-
son for being unable to continue participation.

Inclusion criteria were 1) self-reported menstrual cycle
averaging 24-32 days; 2) must have at least moderate to
severe menstrual pain, as indicated by a menstrual pain
rating of >6/10 on the numerical rating scale (NRS; see
below) for at least the previous three menstrual cycles be-
fore participation; and 3) must provide written informed
consent. Participants were excluded for 1) use of oral con-
traceptives or any exogenous hormones in the previous
three months; 2) presence of persistent pelvic pain
throughout the menstrual cycle (indicating a more chronic
pelvic pain condition); 3) diagnosis of an underlying medi-
cal cause for dysmenorrhea symptoms; 4) minimal or
moderate menstrual pain (NRS rating < 4/10) during any
of the three previous cycles before study participation; 5)
daily use of opioids (participants using other analgesics
were included); and 6) developmental delay, autism, or
significant anatomic impairment with the potential to pre-
clude understanding of study procedures or treatment.

Procedure

Respondents who contacted the study were scheduled for
a telephone screen to review eligibility criteria. Eligible
participants were then scheduled for an intake session to
sign informed consent and completed a packet of ques-
tionnaires (PRE). Participants were compensated $25 for
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Assessed for eligibility

N=74
No longer interested P— Excluded, N=27
N=2 Exogenous hormones (n=13)
Pain ratings inconsistent or low (n=13)
Irregular or long cycles (n=1)
Invited
N=45 No longer interested/available, N=21
No longer interested/unknown (n=10)
— Scheduling issues (n=9)
Waitlist (n=2)
Enrolled
N=24
Withdrew before
Withdrew after — | attending any sessions
attending one session | <——— N=3
N=1

Completed Intervention
N=20

Figure 1. Flowchart of study participation.

this session. Following the group, all participants com-
pleted another packet of questionnaires (POST) and a
brief, qualitative interview to assess the utility and ac-
ceptability of the intervention and were compensated
$75. Four follow-up assessments were conducted online
at one, two, three, and 12 months postintervention (FU-
1, FU-2, FU-3, and FU-12). Participants were compen-
sated $10 for completion of each of these assessments.

The treatment for this study was limited to five ses-
sions conducted over the course of six weeks, primarily
to enhance participant retention, as well as to ensure that
all participants experienced one menstrual cycle over the
course of treatment. Each session was scheduled weekly,
with the exception of Sessions 4 and 5, which were
spaced two weeks apart. This schedule allowed for con-
solidation and practicing of skills learned. Participants
were required to attend at least three of the five sched-
uled sessions or they would be removed from the study.
This was determined based on research on the efficacy of
brief interventions. Extant data have supported the use of
brief mindfulness interventions (once per week for four
weeks or less) for acute and chronic pain [28,29], stress
[30], and depression [31], with a recent meta-analysis
supporting the use of brief mindfulness-based interven-
tions across a variety of conditions [32]. Additionally,
single-session pain catastrophizing interventions are now
being developed and have shown promise for low back
pain [33,34]. All study procedures were approved by the
UCLA Institutional Review Board (IRB).

Intervention
This treatment is based on existing mind-body and cog-
nitive-behavioral treatments that have been developed

for treating adults with other pain problems [34-37]. All
treatment sessions were audio-recorded to monitor
adherence. The treatment was structured as follows:
Session 1: Introduction to group therapy procedures and
members, psychoeducation about the menstrual cycle and
pain, introduction to mindfulness; Session 2: Introduction
to automatic pain thoughts and de-catastrophizing,
mindfulness skills; Session 3: De-catastrophizing auto-
matic pain thoughts; Session 4: Identifying and applying
coping skills, progressive muscle relaxation; Session 35:
Feedback on use of coping skills, review of material
learned, anticipating future challenges. All group sessions
were led by LAP and facilitated by LCS.

Measures

Feasibility and Acceptability

Feasibility was defined as at least 75% of enrolled partici-
pants completing the program (i.e., attending three or
more of the five sessions). Acceptability was determined
by the credibility factor of the Credibility Expectancy
Questionnaire (CEQ) [38], which was administered at the
end of the first group session (which introduced the ratio-
nale and empirical support for the intervention) in each
cohort and was completed anonymously. The credibility
factor consists of three questions assessing acceptability of
the outlined treatment program. Answer choices range
from 1 = not at all logical/useful/confident to 9 = very
logical/useful/confident. Item scores are summed to create
the factor score, which ranges from 3 to 27.

Menstrual Pain
A 0-10 numerical rating scale (0 =no pain, 10 = worst
pain possible) assessed participants’ retrospective
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Table 1. Demographics and menstrual characteristics

Enrolled (N =24)

Completers (N =20)

Age, mean (SD), y
Ethnicity, No. (%)
Hispanic/Latino
Non-Hispanic/Non-Latino
Race, No. (%)
White
African American
Asian
American Indian or Alaska Native
Multiracial
Does not identify with any of the choices
Menstrual pain NRS,* mean (SD)
Age at menarche,* mean (SD)

20.8 (2.1) 20.9 (2.2)
12 (50.0) 11 (55.0)
12 (50.0) 9 (45.0)
7(29.2) 6(30.0)

1(4.2) 0(0.0)

7(29.2) 6 (30.0)
1(4.2) 1(5.0)

2(8.3) 2(10.0)
6(25.0) 5(25.0)
7.3(1.4) 7.5(1.4)

11.7 (1.3) 11.7 (1.3)

*Missing for three noncompleters (N =21).

NRS = numerical rating scale.

accounts of the overall level of menstrual pain without
analgesic medication during the first two days of the
most recent menstrual period (LMP-2days).

Depression, anxiety, and somatization was assessed
using the three subscales of the Brief Symptom
Inventory—18-Item Version (BSI-18) [39].

Pain catastrophizing was measured using the Pain
Catastrophizing Scale (PCS) [40], a well-validated 13-
item questionnaire that asks participants to indicate the
degree to which they have different thoughts when
experiencing pain.

Pain Medication Use

Participants retrospectively reported their use of medica-
tion for pain during their most recent period and, if used,
which medication they took, the dose, and how often/for
how long they took the medication. The study coordina-
tor then calculated the total number of pills taken, and
these values were cross-checked by the first author, who
reviewed the open-ended data as reported by participants
and verified the coordinator’s categorization of the dos-
age and usage frequency.

Skill Use

Participants’ use of learned skills was assessed by a ques-
tionnaire developed for this study. Participants endorsed
which of the three sets of skills (mindfulness, de-cata-
strophizing, coping skills) they had used during their
most recent period. A composite variable for skill use
was calculated by adding the number of skills used across
the four follow-up time periods (i.e., 3 skills x 4 time
points, range = 0-12), hereafter referred to as skill-
months.

Treatment Fidelity

Treatment fidelity was not formally assessed by an inde-
pendent rater as part of this pilot study. However, the
lead therapist and group facilitator communicated fol-
lowing each session to confirm that all primary topics

were addressed and there were no significant deviations
from the protocol.

Statistical Analysis

Baseline characteristics were compared using a Student #
test or Wilcoxon test to compare mean or median of con-
tinuous variables, respectively; the chi-square test of as-
sociation was performed for categorical variables.
Generalized linear mixed models (GLMMs) with a con-
stant symmetry (CS) covariance structure were used to
model the change in pain over time. Change in LMP-
2days, skill use, and medication use were examined in a
mixed model in which LMP-2days was the outcome vari-
able and skill use, medication use, LMP-2days at base-
line, and time were included as predictors.

All tests were two-sided, and P values <0.05 were
considered statistically significant. The analyses were
performed using SAS 9.4 (SAS Institute, Inc., Cary, NC,
USA).

Results

Given the nature of this feasibility study, no a priori sam-
ple size was calculated. We estimated that a total of 18
participants (six in each of the three cohorts) would pro-
vide sufficient data on feasibility and acceptability for
this open trial, and we exceeded this target sample size,
with 20 participants completing the intervention.
Demographic variables are presented in Table 1. There
were no significant differences in self-reported average
menstrual pain without medication between the cohorts.

Four separate cohorts were conducted; cohort size
ranged from three to eight participants (three, eight, five,
and four in Cohorts 1-4, respectively). Seventy-five per-
cent of participants (N=15) attended all five sessions;
20% of participants (N =4) attended four of the five ses-
sions; 5% of participants (N=1) attended three of the
five sessions.
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Table 2. Mixed-model results for changes in menstrual pain (LMP-2days) from pretreatment and skill use over time

Variable Regression Coefficient (95% CI) P Value
LMP-2days 0.57(0.13 to 1.02) 0.015
Time, mo -0.11 (-0.18 to -0.04) 0.003
Sum of No. of skills used in past mo —-0.04 (-0.36 to 0.28) 0.794
No. of pills taken during LMP 0.11 (-0.02 to 0.24) 0.086

CI = confidence interval; LMP = last menstrual period; LMP-2days = average menstrual pain rating during the first two days of the last menstrual period.

Bolded numbers indicate findings were statistically significant.

10

Average Menstrual Pain (LMP-2days)

PRE FU-3

Figure 2. Change in menstrual pain ratings over time.

Feasibility and Acceptability

Twenty of the 24 enrolled participants (83.3%) com-
pleted the intervention. All four participants who did not
complete the intervention dropped out either before any
group sessions or after the first group session. All drop-
outs were due to scheduling difficulties (e.g., internship
conflicted with group session times, etc.). No participants
were excluded from analyses or removed from the study
due to low attendance. The average CEQ Credibility
Factor score (SD) was 20.43 (2.4).

Menstrual Pain

As shown in Table 2 and Figure 2, participants demon-
strated significantly lower LMP-2days over time. There
was no significant interaction between time and skill use
during the past month and decrease in LMP-2days over
time. Additionally, there was no significant interaction
between time and medication use and decrease in LMP-
2days over time.

Skill Use

The mean skill-months (SD, range) was 6.85 (2.3, 3-12).
Frequency of skill use across time points ranged from
25% to 60% for mindfulness, 30% to 60% for de-

FU-12
Time

catastrophizing, 70% to 100% for coping skills, and
85% to 100% for use of any skill (Table 3).

Psychological Measures

There were no significant changes in BSI-18 subscales or
total scores at any time point. However, there was a sig-
nificant decrease in PCS total scores over time (Table 4).

Discussion

The current study evaluated the feasibility, acceptability,
and initial efficacy of a brief cognitive—behavioral, mind—
body intervention in young adult women with moderate
to severe menstrual pain. We hypothesized that partici-
pants would find the intervention acceptable and feasible
and that participants in the group would report signifi-
cantly lower menstrual pain ratings over the follow-up
period. Additionally, we hypothesized that objective indi-
cators of pain severity, such as medication use, would be
significantly lower over follow-up as compared with
baseline. We anticipated that usage of all three skills
taught during the intervention would be associated with
less menstrual pain and that measures of anxiety,
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Table 3. Frequencies of reported skill use during prior menses

Time Point Mindfulness De-catastrophizing Coping Skills Any Skill

FU-1 12 (60.0) 12 (60.0) 17 (85.0) 20 (100.0)

FU-2 5(25.0) 12 (60.0) 20 (100.0) 20 (100.0)

FU-3 5(25.0) 8 (40.0) 18 (90.0) 18 (90.0)

FU-12 8 (40.0) 6(30.0) 14 (70.0) 17 (85.0)

Data are presented as No. (%).
FU-1 = one-month follow-up; FU-2 = two-month follow-up; FU-3 = three-month follow-up; FU-12 = 12-month follow-up.

Table 4. Results of mixed models for changes in psychological measures from pretreatment over time

Dependent Covariate Predictor Regression Coefficient (95% CI) P Value

BSI-somatization Time —-0.06 (-0.20 to 0.09) 0.443
BSI-somatization 0.57 (0.36 t0 0.79) <0.001

BSI-depression Time 0.04 (-0.09 to 0.16) 0.535
BSI-depression 0.72 (0.47 to0 0.97) <0.001

BSI-anxiety Time 0.03 (-0.09 to 0.15) 0.602
BSI-anxiety 0.79 (0.57 to 1.02) <0.001

BSI-global severity index Time 0.01 (-0.30 to0 0.33) 0.933
BSI-global severity index 0.70 (0.50 to 0.89) <0.001

PCS-total score Time -0.26 (-0.49 t0 -0.03) 0.025
PCS—total score 0.63 (0.31 to 0.94) <0.001

Each psychological measure was modeled in a separate mixed model, and all models were adjusted for baseline value.

BSI = Brief Symptom Inventory; CI = confidence interval; PCS = Pain Catastrophizing Scale. Bolded numbers indicate findings were statistically significant.

depression, somatization, and pain catastrophizing
would all also show improvement over the follow-up
period.

Results demonstrated that the intervention was both
feasible and acceptable, suggesting that this nondrug
treatment may be a valuable alternative or adjunctive
treatment to pharmacological approaches. Limited re-
search exists on nonpharmacological approaches for
menstrual pain [26]. A relatively substantial body of re-
search exists on the use of herbal medicine and acupunc-
ture, with some suggested benefits for menstrual pain
[41]; however, these nonpharmacological approaches are
not easily accessed by many women. The mind-body in-
tervention used in this study is both brief and skills-
based, which allows for potentially easier dissemination
as well as the development of skills that can be used long
term. Only one previous study has delivered a similar in-
tervention for PD using pain management skills; it in-
volved four individual intervention sessions, two hours
each, delivered weekly [21]. However, attrition was very
high, as only 16 of the 24 participants who enrolled in
the study completed the post-treatment evaluation.
Additionally, the intervention in part used a procedure
known as “systematic desensitization” [42], which is
based on the theory of “counterconditioning” whereby
fearful stimuli (or, in this case, painful stimuli) are paired
with relaxation strategies (e.g., deep breathing).
Subsequent research has not provided support for the ef-
ficacy of interventions based on counterconditioning,
which may have led to less improvement and greater
rates of attrition in that particular study. Our data

suggest that a group intervention with targeted cogni-
tive—behavioral skills may be more feasible and accept-
able for young women.

Participants reported significantly lower levels of men-
strual pain over the course of study participation; how-
ever, neither skill use nor medication use was associated
with decreased pain over the follow-up period. This con-
tradicts previous research suggesting that active behav-
ioral interventions such as biofeedback and pain
management training are associated with significant
reductions in menstrual pain following treatment and at
follow-up (see [26] for a review). It is possible that skill
use was overall relatively low, and therefore we did not
see much change over the follow-up period. Although we
did not find that skill use was related to pain outcomes,
our data do support the notion that the improvement in
menstrual pain was not related to simply taking addi-
tional pain medication, which provides support for the
intervention’s impact on menstrual pain in this
population.

Of note, menstrual pain NRS ratings decreased by
only approximately two points, and it is questionable
whether this change actually translates to clinical im-
provement. A large study in 2001 was able to begin to
address this question by comparing multiple clinical trials
for pain that included both pain NRS ratings (0-10) and
patient global impressions of change [43]. Patients who
endorsed being “much improved” or “very much
improved” were considered to have demonstrated clini-
cally meaningful change. Generally, this corresponded to
a two-point decrease on the 0-10 NRS scale. Based on
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this study, guidelines were established supporting the
two-point difference as clinically significant [44].
Although many additional factors must be considered
when assessing clinical change, the reduction of two
points in the current study suggests that the change was
meaningful. However, as there are no studies that we are
aware of that have examined the clinical impact of NRS
change in menstrual pain specifically, it is not clear if the
same criteria apply. Future research should include addi-
tional measures of quality of life and interference to bet-
ter capture overall clinical improvement.

There were no changes in anxiety, depression, or so-
matization during the course of study participation; how-
ever, the data did show improvements in pain
catastrophizing over time. This suggests that decreases in
pain catastrophizing may be a mechanism of effective
treatment, despite no reported change in the specific use
of the skill of de-catastrophizing. To our knowledge, no
other studies evaluating interventions for PD have mea-
sured these psychological constructs, so it is difficult to
compare our findings with what has been already estab-
lished. These findings are clinically significant; providers
should consider targeting pain catastrophizing in their
treatments, as it appears to be a potential mechanism in
the experience of menstrual pain. At the same time, de-
catastrophizing, specifically, may not be the best way to
reduce pain catastrophizing. Instead, providers can help
patients focus on other specific skills that facilitate this
cognitive change. Indeed, significant reductions in pain
catastrophizing are common outcomes when pain has
improved as the result of an intervention (e.g., [45]).

This study is not without limitations. Primarily, no
control condition was employed as part of this open trial
design, so it is not possible to conclude that the improve-
ment in menstrual pain was due to the intervention. The
finding that pain catastrophizing improved over time is
not evidence of a causal relationship, so of course it is
also possible that other variables, including normal vari-
ability in menstrual pain, affected menstrual pain ratings.
Additionally, the sample used included primarily young
adult, college-aged women, so it is not clear whether
these results are generalizable to other populations. This
intervention was relatively short, so it is also possible
that a longer intervention may have resulted in additional
benefits with regard to pain reduction, decreased pain
catastrophizing, and improvement on other measures.
Self-selection bias may have also resulted in a study sam-
ple that was open to or perhaps already using alternative
approaches to pain management. Although our data sug-
gest that women are eager to participate in studies of
nondrug approaches, it is possible that this group inter-
vention may not be acceptable for other populations.

Conclusions

Complementary and alternative medicines such as herbal
remedies and acupuncture have demonstrated some

benefits reported for menstrual pain [26,41,46], but vir-
tually no behavioral approaches have been developed for
this population. Mind-body interventions may be more
accessible and therefore acceptable to girls and women
with menstrual pain. The mind-body intervention used
in this study is both brief and skills-based, which allows
for potentially easier dissemination as well as develop-
ment of skills that can be used long term. The results of
this study demonstrate the potential utility of mind-body
interventions for menstrual pain, as well as the need for
more rigorous evaluations of behavioral approaches for
this cyclical pain condition. Based on the results of this
study, future studies should continue to evaluate behav-
ioral interventions for PD in randomized controlled tri-
als. As with many other pain populations, girls and
women with PD may significantly benefit from a non-
drug approach. If determined to be efficacious, exploring
mechanisms of symptom improvement, specifically pain
catastrophizing, may help elucidate the complex factors
contributing to girls’ and women’s experience of men-
strual pain. These data may reduce suffering and will po-
tentially lead to more personalized medicine approaches
for this common and disabling pain condition.
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