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Purpose: Primary dysmenorrhea (PD; menstrual pain without an identified organic cause)
has been proposed as a possible risk factor for the development of chronic pelvic pain, but
the mechanism through which this process occurs is unknown. One possible mechanism is
central sensitization — alterations in the central nervous system that increase responsiveness
to pain leading to hypersensitivity. Repeated episodes of pain, such as those experienced over
time with PD, may alter how the brain processes pain. Ecological momentary assessment
(EMA; collection of data in real time in participants’ natural environments) is a novel data
collection method that may help elucidate pain occurring during non-menstrual cycle phases.
Patients and Methods: The current observational study assessed the feasibility and
acceptability of using EMA via text messages to collect pelvic pain data during menstrual
and non-menstrual cycle phases in a community sample of adolescents and young adults
(AYA) aged 16-24 years with and without PD and explored occurrence rates and intensity of
non-menstrual pelvic pain (NMPP) in each of these groups.

Results: Thirty-nine AYA with PD and 53 healthy controls reported pelvic pain level via nightly
text message. Global response rate was 98.5%, and all participants reported that the EMA protocol
was acceptable. AYA with PD reported higher intensity (2.0 vs 1.6 on 0—-10 numeric rating scale;
p=0.003) and frequency (8.7% vs 3.1% of days; p=0.004) of NMPP compared to healthy controls.
Conclusion: The EMA protocol was feasible and acceptable. Though both the intensity and
frequency of NMPP were low and at levels that would not typically warrant clinical assessment
or intervention, these repeated nociceptive events may represent a potential mechanism con-
tributing to the transition from cyclical to chronic pelvic pain in some individuals.

Keywords: ecological momentary assessment, primary dysmenorrhea, menstrual pain,
adolescents and young adults, central sensitization

Introduction
Primary dysmenorrhea (PD), defined as menstrual pain without an identified organic
cause, is estimated to affect between 45% and 95% of menstruating girls and women
and is a leading cause of work- and school-related absences.' Recent studies have
established PD as a potential risk factor for the development of chronic pelvic pain,*?
however, the mechanism through which this process occurs is unknown.

One proposed mechanism for the transition from cyclical to chronic pelvic pain
is central sensitization (CS). CS is characterized by alterations in the central
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nervous system that increase responsiveness to pain lead-
ing to hypersensitivity.> CS has been shown to play a role
in numerous chronic pain conditions, including chronic
pelvic pain.®® Specifically, repeated experiences of noci-
ceptive input from the reproductive organs and viscera, as
is the case with PD, can result in neuronal hypersensitivity
and hyperalgesia and can change how the brain processes
pain-related information.*>’ Brain imaging studies have
shown altered brain structure and function in women with
PD compared to controls, even during non-painful cycle
phases.''? And experimental pain paradigms have shown
evidence of CS in women with PD as demonstrated by
increased pain sensitivity to laboratory stimuli compared
to controls.'*™' In light of these differences, which appear

to be stable across menstrual cycle phases,'* '’

studying
the years between the onset of painful menstruation and
the development of chronic pelvic pain could be critical to
understanding this transition. One study found that the
average time between the emergence of dysmenorrhea
and consultation with a doctor for dysmenorrhea was 5.1
years.> Assessing pain during this time when symptoms
are not otherwise recorded or reported may enable identi-
fication of risk factors for the development of chronic pain.

Novel

Assessment (EMA), may be critical for determining the

methods, such as Ecological Momentary
presence and severity of symptoms outside of the men-
strual phase. EMA is a procedure for the collection of data
in real time in participants’ natural environments'® that has
evolved from paper diaries to advanced methods utilizing
cell phones and ambulatory monitoring devices.'!”
A benefit of electronic EMA is the reduction in recall
biases commonly seen in paper diaries due to back-filling
and distortion of emotional memories.'®

EMA has been used to assess pain intensity and related
symptoms in a variety of chronic pain conditions,'”'® but
EMA studies to assess menstrual or pelvic pain data across
the menstrual cycle in women with PD are lacking.
A number of unique features of using EMA for assessment
of menstrual pain support the need to establish its feasi-
bility and acceptability in this population. First, the nature
of pain that occurs on an approximately monthly basis
inherently requires longer monitoring than typical EMA
for chronic pain.'”'” Furthermore, the experience of PD in
an otherwise-healthy population varies from chronic pain
in that it is cyclical, predictable, and occurs on a relatively
lower percentage of days.

The aims of this study were therefore to conduct sec-
ondary data analysis in an existing data set to: 1) assess the

feasibility and acceptability of using EMA via end-of-day
(EOD) text messages to collect pelvic pain data during
menstrual and non-menstrual cycle phases in a community
sample of adolescents and young adults (AYA) with and
without PD; and 2) explore occurrence rates and intensity
of non-menstrual pelvic pain (NMPP) in each of these
groups.

Methods

Participants

Participants included 92 female AYA ages 16-24 years
(mean = 20.8; SD = 2.0). Participants were categorized
as having primary dysmenorrhea (PD group; n=39) if they
reported an average menstrual pain rating of “4” or higher
on a 0 (no pain) to 10 (worst pain possible) numeric rating
scale (NRS; see Measures below). Control participants
(control group; n=53) rated average menstrual pain as
“3” or below on the same scale.'**° Demographic and
menstrual history characteristics of the two groups and
the overall sample are presented in Table 1. Apart from
average menstrual pain rating, there were no differences
between groups on any measure except that a larger percent
of the PD group was Hispanic or Latino (see Seidman

et al’!

for discussion). Participants were enrolled in
a larger study examining experimental pain across the
menstrual cycle, which found enhanced pain sensitivity
at all phases of the menstrual cycle in AYA with PD
compared to healthy controls, but no evidence of enhanced
excitatory or deficient inhibitory mechanisms.'* Results
presented in this manuscript were exploratory analyses
from, and represent the full sample of, the larger study.

Three hundred and fifty-three individuals were screened
for eligibility by telephone. Of those, nine (2.5%) were no
longer interested in participating and 245 (69.4%) were
excluded. Reasons for exclusion included: use of hormonal
contraceptives or other exogenous hormones in the prior 3
months (n=117); irregular, long, or short cycle lengths
(n=25); inconsistent patterns of menstrual pain (n=25);
participants representing cells that were already at maxi-
mum enrollment (age, n=6; PD group, n=19); and other
exclusionary criteria (n=6; see Figure 1). An additional 47
participants were excluded due to selectively enrolling
those with lower and higher levels of average menstrual
pain in order to create more distinct groups. Ninety-nine
individuals were invited to participate, of whom seven
declined as no longer being interested or available. See
Figure 1 for a study enrollment flow diagram.
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Table 1 Demographic and Menstrual History Characteristics

Control Group (n=53) PD Group (n=39) P value Total (n=92)

Age (years) 20.7 (1.8) 211 2.1) ns 20.8 (2.0)
Ethnicity 0.011

Hispanic/Latino 8 (15.1) 15 (38.5) 23 (25.0)

Non-Hispanic/Non-Latino 45 (84.9) 24 (61.5) 69 (75.0)
Race ns

White 21 (39.6) 20 (51.3) 41 (44.6)

Black/African-American 3(5.7) 5(12.8) 8 (8.7)

Asian 28 (52.8) 14 (35.9) 42 (45.7)

American Indian/Alaska Native 1 (1.9) 0 (0.0) 1 (1.1)
Average menstrual pain rating 0.7 (0.8) 7.1 (1.7) 0.000 34 (34
Age at menarche (years) 12.2 (1.4) 11.9 (1.2) ns 12.1 (1.3)

Note: Data presented as mean (SD) for continuous variables and N (% of group) for categorical variables.

Abbreviations: PD, primary dysmenorrhea; ns, not significant.

Procedures

Details about recruitment, enrollment, and the study pro-
tocol have been extensively described elsewhere (see'*>").
In brief, participants were recruited from emails to uni-
versity students, online postings, word of mouth referrals,
and participants from previous studies. Participants were
screened by phone to assess whether the potential partici-
pant met any of the following exclusion criteria: 1) illness
or injury that would potentially impact pain task perfor-
mance (eg, fever and flu symptoms) or that would affect
sensitivity of the extremities (eg, Raynaud disease); 2)
daily use of opioids at the time of study participation; 3)
developmental delay, diagnosis of autism, or significant
cognitive impairment that may preclude understanding of
study procedures; 4) use of hormonal contraceptives in the
previous 3 months; 5) irregular menstrual cycles (<24 or
>32 days); or 6) currently pregnant. Written informed
consent was obtained in person from young adult partici-
pants, and written teen assent and parent permission were
obtained from minor participants and a legal guardian.
Data 2014 to
June 2016. The study was approved by the Institutional

collection occurred from October

Review Board at the University of California, Los Angeles
(Protocol # 13—000637) and was conducted in accordance
with the Declaration of Helsinki. Each participant earned
up to $250 cash for participation in the larger study.

EMA: Nightly Text Messages

Participants were sent an automatic nightly text message
between 8 pm and midnight every night. Participants were
able to self-select the time within that window at which

they preferred to receive the text messages. Text messages
inquired about whether or not the participant was menstru-
ating (yes/no) and her level of pelvic pain that day, regard-
less of menstruation status, on the 0—10 NRS. Participants
were trained on text message completion during the intake
visit, which included providing them with information
about the possibility to experience pelvic pain when not
on your period; the research coordinator ensured that the
participant understood this distinction (ie, having pelvic
pain while not on your period) and how she should reply
to the text messages each day. The study coordinator
followed-up the following day with any participant who
had not responded to the previous night’s text message.
Three participants became non-responsive to the
nightly text messages and were not reachable by phone
or email. Study protocol outlined that these participants
were classified as withdrawn from the study if they did not
respond to three phone calls and/or emails and also did not
respond to nightly text messages for 2 weeks. Thus, 2
weeks’ (14 days’) worth of unanswered text messages
are included for these three participants. Similarly, one
participant stopped responding to text messages but con-
tacted the study team to report that she had an illness and
would not be able to come in for her visit. Automatic text
messages were stopped for this participant and the 1 week
(7 days) of missing data at the end of her study participa-
tion were kept as missing data. Lastly, one participant who
had already completed all of her in-person visits stopped
responding to the nightly text messages starting the
fourth day of her subsequent period. Four days of missing
text data were counted at the end of her participation to
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Assessed for eligibility Excluded, N=245
N=353 Exogenous hormones (n=117)
Irregular, long, or short cycles (n=25)
Inconsistent pain ratings, not PD (n=25)
No longer interested Other (n=6)
N=9 Medication use, excluded by Co-l
(n=1)
— Reynaud’s disease (n=1)
Non-hormonal IUD which may be
cause of cramping (n=1)
Legal guardian not available (n=2)
Leaving U.S. soon (n=1)
Pain ratings in-between groups (n=47)
Cell at max enroliment (n=25)
PD group (n=19)
Age (n=6)
Invited
N=99
No longer interested or available
- N=7
Enrolled
N=92
Included in feasibility and NMPP
analyses
Control group PD group
N=53 N=39
Did not complete
interview pa——
N=7
Included in Included in
acceptability analysis acceptability analysis
N=46 N=39

Figure | Study enroliment flow diagram.

account for the likely last 3 days of her period (based on
the observed length of her previous period as 6 days) and
1 day afterwards (included for all participants as a way to
inform study coordinator to stop the automatic texts).

Interviews

Semi-structured interviews were conducted with all partici-
pants after their final laboratory session. Interviews were
conducted in person in a private room within a suite of
clinical research offices and labs. Of the 92 enrolled partici-
pants, 7 did not complete interviews due to: 1) dropping out
of the study before completing any experimental study visits
(n=5) or 2) anovulation precluding the conducting of sub-
sequent ovulatory and luteal phase lab sessions during which
the interview would have occurred (n=2). Interview audio
was transcribed by a professional transcription company and
reviewed by research study personnel for completeness and
accuracy. Three participants declined to be audio recorded

so the interviewer took notes and typed them immediately
following the interview. Interview guides contained two
questions regarding text messages: “How did the automatic
text messaging work for you?” [Question 1] and “Is there
any way of communicating that you think would have
worked better?” [Question 2]. Responses to these two ques-
tions, as well as mentions of text messaging elsewhere
throughout the interview, were compiled and reviewed.

Measures

Demographics and Menstrual History

A measure designed for this study was used to collect
participant demographic and menstrual history data,
including age, race, ethnicity, and age at menarche.

Response Rate
Individual response rate was calculated by dividing the
number of answered text messages by the number of text
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messages sent for each participant. Global response rate
was calculated by dividing the overall number of text
messages answered (across all participants) by the overall
number of text messages sent. Feasibility was determined
by global response rate, such that the procedure would be
determined to be feasible if the global response rate was at
least 80%.7>** The protocol would be determined to be
acceptable if 80% of the participants confirmed that the
text messages worked well for them and that there was not
a better way of communicating.

Numeric Rating Scale

During the telephone screening, participants rated their
average menstrual pain on a 0 (no pain) to 10 (worst
pain possible) NRS. The NRS is a valid and reliable
measurement of pain and is widely used throughout the

24,25 26,27

literature, including with adolescent populations.

The NRS was also used to rate daily pelvic pain.

Non-Menstrual Pelvic Pain — Intensity (NMPP-I)

Two variables were calculated to assess the intensity of the
pelvic pain reported across days during which participants
were not menstruating. The first, NMPP-Ip, is the mean
NRS value for all painful non-bleeding days (ie, NRS>0,
when they had pelvic pain, how intense was it?).
The second, NMPP-Ia, is the mean NRS value for all non-
bleeding days (ie, what is their overall intensity of pelvic
pain across all non-bleeding days?). NMPP-Ip and NMPP-
Ia were calculated based on the overall data set of days (e,
each day is weighted equally in the calculations because
they are independent of participant).

Non-Menstrual Pelvic Pain — Occurrence (NMPP-%)
The percentage of days during which the participant was
not menstruating that she reported experiencing any level
of pelvic pain (ie, >0 on the NRS).

Statistical Analyses

Sample size for the larger study was determined by power
analysis; no post hoc power analyses were conducted for
the current investigation.”®*° Descriptive statistics were
used to assess feasibility and acceptability. Differences
between the PD and control groups were compared using
Pearson Chi-Square tests for categorical variables, inde-
pendent sample #-tests for normally distributed continuous
variables (age), and Independent Samples Mann—Whitney
U-Tests for that Shapiro-Wilk Tests of
Normality determined to be not normally distributed (aver-

variables

age menstrual pain rating, age at menarche, length of

participation, response rate, NMPP-Ip, NMPP-la, and
NMPP-%). Correlations were conducted using Kendall’s
Tau-b correlations.

Results

Response Rate
Average length of study participation was 78.3 days
(SD=35.5; min = 22; max = 171). Length of participation
in the broader study was determined by a number of
factors, including participant’s menstrual cycle phase at
intake and which phase she was randomized to start lab
visits; presumptive anovulatory cycles delaying study vis-
its; scheduling issues related to illness, holidays, and
extended school breaks, etc. There was no significant
difference in length of study participation between groups.
Ninety participants (97.8% of sample) agreed to
receive daily text messages. One participant did not have
text messages included in her phone plan and the other
was an international student for whom daily texts would
have been too expensive. These participants were sent
automatic nightly emails. An additional four participants
were unable to receive text messages for a portion of the
study due to international travel or transitioning between
phones or plans. These participants were switched to
nightly emails for the relevant period of time and switched
back to text messages as they were able. References
throughout the manuscript to text messages and responses
include automatic emails and responses to those emails.
Text messages were paused for two participants over
extended school breaks during which they were out of
town (1 month and 2.5 months, respectively) and resumed
a few weeks prior to each participant’s return to campus.
Global response rate was very high — 98.5% of all text
messages (7091 of 7199) were answered. Individual
response rates ranged from 72.6% to 100%, and 71 parti-
cipants (77.2% of the sample) had a response rate of
100%. Response rate did not differ between groups (con-
trol group: M=97.7, SD=6.2; PD group: M=99.4, SD=1.6).
The three lowest completion rates were from participants
with 2 weeks’ of missing data prior to removal from the
study, as described above. Excluding the missing data at
the end of participation for those three individuals, the
global response rate was 99.1% and individual response
rates ranged from 89.1% to 100%. See Table 2 for group
differences in text message data and Table 3 for

a complete breakdown of days.
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Table 2 Group Differences in Text Message and NMPP Data
Control Group (n=53) PD Group (n=39) P value Total
(n=92)
Length of participation (days) 84.8 (38.7) 69.3 (28.7) ns 783 (35.5)
Min 22 25 22
Max 171 143 171
Median 80 66 70
Response rate (%) 97.7 (6.2) 99.4 (1.6) ns 98.4 (4.9)
Min 72.6 91.7 72.6
Max 100.0 100.0 100.0
Median 100.0 100.0 100.0
NMPP-Ip 1.60 (1.0) 2.00 (1.3) 0.003 1.87 (1.2)
NMPP-Ia 0.04 (0.29) 0.17 (0.66) 0.000 0.09 (0.47)
NMPP-% 3.1 (52) 8.7 (10.7) 0.004 5.5 (8.4)
Min 0.0 0.0 0.0
Max 27.3 40.7 40.7
Median 1.2 4.3 25

Abbreviations: PD, primary dysmenorrhea; NMPP, non-menstrual pelvic pain; Ip, mean NRS value for all painful non-bleeding days; la, mean NRS value for all non-bleeding
days; NMPP-%, percentage of days during which the participant was not menstruating that she reported experiencing any level of pelvic pain.

Table 3 Breakdown of Numbers of Total Days and Non-Bleeding Days During Which Participants Received and Responded to Text

Messages
Control Group PD Group Total
(n=53) (n=39) (n=92)
Total no. of days participants enrolled and receiving text message 4496 2703 7199
No. of days answered 4408 2683 7091
No. of days un-answered 88 20 108
No. of non-bleeding days that a text was answered 3581 2123 5704
No. of answered non-bleeding days with NRS=0 3493 1946 5439
No. of answered non-bleeding days with NRS>0 88 177 265
N (%) of days that were rated
1-3 84 (95.5) 161 (91.0) 245 (92.5)
4-6 3 (34 14 (7.9) 17 (6.4)
7-10 I (1.1) 2 (L.1) 3 (1.1)
Abbreviations: PD, primary dysmenorrhea; NRS, numeric rating scale.
Acceptabi“ty timing.”; “It was good because in the night, if

Review of the qualitative interview data revealed that
100% of the participants who completed nightly text
found the which
exceeds the minimum of 80% required to meet the

messages protocol acceptable,
acceptability criterion. Sample quotations demonstrate
different aspects of EMA via text message. In response
to Question 1 (“How did the automatic text messaging
work for you?”), sample quotations include: “It was
totally fine, it was really easy.”; “It was actually good
because 10 o’clock is around the time when I'm

usually on my phone a lot, so it was the right

I didn’t get to it right away, I would get to it even-
tually.”; “It was pretty easy just because I’'m on my
phone all the time.”; “When I received them I would
complete them immediately.” In response to Question
2 (“Is there any way of communicating that you think
would have worked better?”), “No, text message is fast
and convenient.”; “No. I think nowadays texting is the
best way to reach, especially someone like me, I’'m
always on the move. It’s the best thing and the quick-
est way.”; “No, that was perfect cause it is the first
thing I check.”
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Non-Menstrual Pelvic Pain — Intensity on
Painful Days (NMPP-Ip)

Of all the non-bleeding days that were rated as painful (ie,
NRS>0; n=265), the vast majority (92.5%) were rated
between 1 and 3 on the NRS (see Table 3). The average
NRS rating across painful non-menstrual days (ie, NRS>0)
was 1.87 (SD=1.2) across the whole sample, and was sig-
nificantly higher in the PD group (M=2.00, SD=1.3) com-
pared to the control group (M=1.60, SD=1.0; p=0.003).

Non-Menstrual Pelvic Pain — Intensity on
All Days (NMPP-Ila)

The average NRS rating across all non-menstrual days (e,
NRS>0) was 0.09 (SD=0.47) across the whole sample, and
was also significantly higher in the PD group (M=0.17,
SD=0.66) compared to the control group (M=0.04,
SD=0.29; p=0.000).

Non-Menstrual Pelvic Pain — Percent of

Days Experienced as Painful (NMPP-%)

NMPP ranged from 0% to 40.7% of days (M=8.7,
SD=10.7) in the PD group and from 0% to 27.3% of
days (M=3.1, SD=5.2) in the control group. Average
NMPP-% in the PD group was significantly higher than
in the control group (p=0.004, see Figures 2 and 3 for
histograms of NMPP distributions, and Table 2 for group
differences in NMPP). NMPP-% was not correlated with

age (tb=0.07, p=0.36) or age at menarche (tb=—.05,
p=0.55). See Figure 4 for a sample pictorial representation
of low-level pelvic pain across the menstrual cycle.

Discussion

Our data show that EMA via EOD text messages is
a feasible and acceptable method of menstrual and pelvic
pain data collection in female AYA. While completion rate
in the EMA literature is not always reported and can vary
widely depending on demographics, data collection mod-
ality, and number of prompts per day,”° the 98.5% global
response rate in the current study is on the very high end
of those who report response rate.'”'”?! Others have
noted that having the technology tailored to the adolescent
population and providing a tutorial on how to use the
technology effectively can help increase response rates,*>
both of which were done in the current study. Cell phones
have had an increasingly important role in our society for

32734 and the vast

all age groups, including adolescents,
majority of young adults report using cell phones for
texting.>> EMA using cell phones is also more convenient,
because most people are already carrying their cell phone
around with them, which can help increase response rate
throughout the day, and reduce the burden on the
participants.*®

While a number of studies have investigated EMA for
chronic pain, the cyclical nature of menstrual pain implies

longer-term monitoring than other chronic pain conditions,
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Figure 2 Histogram of NMPP-% distribution within the whole sample.
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Figure 3 Histograms of NMPP-% distribution within the control group (A) and PD
group (B).

so the needs for EMA in this population might be different
than other populations or conditions. Results such as those
presented in this manuscript would not be obtained if
using the more common shorter EMA duration of 1-2
weeks.!”!? These data support the feasibility and accept-
ability of EMA via EOD text messages for dysmenorrhea

research by demonstrating that completion rates remain

high over the longer time period, and by showing that
a group of otherwise healthy participants with predictable
and relatively infrequent pain still find the reporting pro-
tocol acceptable.

This is the first known study to demonstrate increased,
low-level pelvic pain during non-bleeding days in AYA with
PD as compared to those without PD. Despite the fact that the
relatively low intensity and frequency of NMPP observed
would generally be considered sub-clinical, these low-level
painful experiences may be one mechanism contributing to CS
in AYA with PD. Over time, the persistent nociceptive input
experienced during menstruation in women with PD may alter
neuronal sensitivity in the central nervous system such that
previously non-painful visceral stimuli become painful. >’
Given the emergence of this pattern already in girls and
younger women, there remain many years of a woman’s
reproductive lifetime during which this process could unfold.

Limitations to this study must be addressed. The assess-
ments of feasibility and acceptability included in this inves-
tigation do not take enrollment rate into consideration. It is
possible that some of the individuals who declined partici-
pation may have done so because the daily text message
procedure was not feasible or acceptable for them. The time
of day that the text messages were sent was not identical
across study participants. We opted to customize the time
of day, within a 4-hour window, to enhance response rate
over standardizing the time of day. It is therefore possible
that pelvic pain may have occurred after replying to the text
message in some participants who chose to receive the texts
in the earlier portion of the window. Data were only col-
lected once per day. Typically, EMA protocols for pain
assessment sample around five times per day,'”'® which
enables a more granular examination of the variable of
interest and further reduces memory bias. In order to reduce
participant burden given the expected length of study parti-
cipation, we chose to use an EOD protocol, which may
have limited our ability to fully capture NMPP experiences.

[y
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Figure 4 Example of cycle demonstrating low-level pelvic pain across the menstrual cycle.
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The length of each individual’s study participation was
based on her participation in the larger study and therefore
varied; it is possible that standardizing the duration of
participation, such as is typical for EMA protocols, may
have yielded different results. Studies designed with the
primary focus of assessing NMPP in AYA with and without
PD are needed to validate the findings presented here.
Occasionally participants would answer for the past few
days in batches, which may have introduced memory
biases. The participant sample from the larger study did
not include younger adolescents (eg, 14- to 15-year-olds)
and therefore data in this important developmental age are
missing from these analyses. The single item pain rating
limits other important dimensions of the pain experience,
which should be included in future studies of this type. The
relatively small sample size limits generalizability. Lastly,
despite the extensive screening conducted and the fact that
none of the participants met criteria for a diagnosis of
chronic pelvic pain,®’ it is still possible that some partici-
pants in the current study may have actually had an under-
lying organic/structural cause, such as endometriosis or
adenomyosis, for their menstrual pain (ie, secondary dys-
menorrhea). In this case, the sample would have been
heterogenous with regard to the etiology of menstrual
pain, which may limit the interpretation of results.

One aspect of this study that could be considered
a limitation but that we believe is actually a strength is
the interface of text messages. This interface is basic and
does not allow for sophisticated data collection, such as
would be possible with an app (eg, skip patterning, etc)
and does not include graphics, etc. While app-based
assessment tools and intervention delivery platforms are
extremely popular and growing exponentially,®® user fati-
gue caused by these apps can be high.'” A text message-
based approach has limitations to the sophistication of data
collection but fits more seamlessly in an individual’s life.

Conclusion

In summary, AYA with PD experience significantly more
intense pelvic pain during non-bleeding days and experi-
ence pelvic pain more frequently on non-bleeding days
than AYA without PD. Though both the intensity and
frequency of NMPP are low and at levels that would not
typically warrant clinical assessment or intervention, these
repeated nociceptive events may represent a potential
mechanism that contributes to the transition from cyclical
to chronic pelvic pain in some individuals. Additional
studies should be conducted to determine the extent to

which the observed results can be generalized to other
samples of AYA, including those with demographic and
socioeconomic characteristics that differ from those of the
current sample. Future research is also needed to elucidate
the relationships among sub-clinical pelvic pain during
non-menstrual cycle phases and potential subsequent clin-
ical implications, including identification of phenotypic
subgroups for whom this phenomenon might apply.
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