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ARTICLE INFO ABSTRACT
Keywords: Background: Vulvodynia, vulvar pain of unknown origin lasting at least 3 months, affects 7% of American
Acupuncture women. Dyspareunia, its frequent companion, renders sexual intercourse virtually impossible. Although few
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therapies are efficacious and rapid pain relief is rarely possible, there have been no sham/placebo-controlled
studies of acupuncture for vulvodynia. Aims are to: 1) determine efficacy of acupuncture for vulvodynia, 2)
explore duration of the acupuncture effect.

Methods: In a pretest/posttest randomized controlled, double-blind (practitioner-patient) efficacy trial of a
standardized acupuncture protocol, we will randomize 80 participants 1:1 to either penetrating needle or skin-
touch placebo needle groups. Both types of needles are designed to blind both the acupuncturist and participant.
Participants with vulvodynia will insert and remove a tampon as a standardized stimulus and complete primary
measures of vulvar pain (pain intensity) and secondary measures of dyspareunia (Female Sexual Function Index,
FSFI dyspareunia subscale score) and sexual function (FSFI total score) pretreatment, after the 10th acupuncture
session, and pain measures weekly until return to pretest levels. Upon study completion control group partici-
pants will be offered 10 free real acupuncture sessions.

Discussion: This is the first multi-needle multi-session RCT using double-blind acupuncture needles as a reliable
sham. We hypothesize that controlling for baseline, at posttest there will be statistically significant less vulvar
pain and dyspareunia and more sexual function over five weeks in the penetrating needle group compared to the
skin touch placebo group.

Conclusion: This study is responsive to the need for efficacious pain management for women with vulvodynia.
ClinicalTrials.gov Identifier: NCT03364127.

1. Introduction etiology that lasts at least 3 months and may be accompanied by other
associated factors [1]. Up to 7% of American women have vulvodynia

Our goal is to demonstrate the effects of acupuncture for the treat- [2,3], a debilitating pain syndrome characterized by pain (burning,
ment of vulvodynia. Vulvodynia is chronic vulvar pain of unknown irritation, stinging or rawness) in the vulva, and dyspareunia that
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renders sexual intercourse virtually impossible [2,3] leaving these
women desperate for relief. Not only are these women in pain, but they
often lose their partners or have relationship difficulties due to their
inability to have sexual intercourse [4,5]. Few therapies have been
proven efficacious and rapid pain relief is unpredictable and rarely
possible [1-3]. Americans spend $31 to $72 billion annually on treat-
ments for this life altering pain syndrome [6]. After exhausting
biomedical options, these women often turn to acupuncture [2,3].

In contrast to other pain conditions [7,8], there has been only 1
acupuncture sham-controlled study of vulvodynia which examined the
feasibility and acceptability of using acupuncture augmentation of
lidocaine for localized provoked vestibulodynia [9]. Only four studies,
including one of ours [10], provide some evidence of the effect of
acupuncture on vulvodynia [11-13]. In all of them, women had less
pain, better quality of life, improved sexual health, and improved mental
health. However, three were single-group uncontrolled acupuncture
studies [11-13]. Our randomized wait-list controlled pilot study of 36
women with vulvodynia showed a statistically significant and clinically
meaningful (>1.5 point) reduction [14] in vulvar pain (p < .01) and
dyspareunia (p < .003) and an increase in overall sexual function (p <
.04) after a 13-needle, 5-week, 10 session acupuncture protocol
compared to a wait-list control group [10]. This standardized
acupuncture treatment protocol [10] includes acupuncture points that
relieve pain in the genitals. The results of our initial pilot study provide
the first evidence from a two-group design that the acupuncture protocol
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could reduce pain intensity, pain during intercourse, and increase
overall sexual function. Our findings, however, warrant stronger evi-
dence to support the inference that the effect is indeed due to the
acupuncture since neither ours nor any other study included a sham
placebo control or provided follow-up data beyond immediate posttest,
which means that the duration of the acupuncture effect is unknown.
Also, our recent study testing the feasibility of using double-blind
acupuncture needles in the same 13-needle, 10-session acupuncture
protocol [15] paves the way to overcome this gap. Findings from these
two studies support our capacity to conduct the first double-blind ran-
domized controlled trial (RCT) of acupuncture for vulvodynia while
exploring its duration of effect.

Our first aim is to compare the genuine penetrating needle group and
the sham skin-touch placebo needle group for effects on the primary
outcome, vulvar pain, and secondary outcomes, dyspareunia and sexual
function. We hypothesize that, controlling for baseline, there will be a
statistically significant difference between the genuine penetrating
needle group and the sham skin-touch placebo group after treatment
with less vulvar pain and dyspareunia and better sexual function in the
penetrating needle group. Our second aim is to describe the duration of
the acupuncture treatment and placebo effects weekly until pain returns
to pretest levels or up to 12 weeks after posttest. For women with a
clinically meaningful reduction in pain intensity (at least 1.5 points)
[13] at posttest compared to pretest, we will describe the variability
over time in vulvar pain intensity on a 0-10 pain intensity number scale
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Fig. 1. A set of Double-Blind Needles.
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(PINS) [16] after a tampon insertion-removal stimulus and thereby
explore the duration of the effect by intervention groups, vulvodynia
subgroups, and demographic subgroups (e.g., age, race, occupation).
These findings will provide insights to guide future research on initial
and maintenance acupuncture for vulvodynia.

2. Methods
2.1. Study design

In this ongoing double-blind randomized controlled trial (RCT), we
will compare the effects of double-blind acupuncture needles, one of
which provides genuine skin penetration and the other sham placebo
needle is skin-touch only (Fig. 1), on vulvar pain and dyspareunia in our
13-needle, 10-session, 5-week acupuncture treatment protocol [10]. We
have previously described the double-blind needles, which look and feel
the same to participant and acupuncturist, in detail in our feasibility
study [15]. These double-blind needles provide a strong sham procedure
(placebo) to mask the acupuncturist, participant, and research personnel
to the type of needle used for the protocol. The study was approved by
the UIC Institutional Review Board. The IRB at the University of Florida
(UF) approved the study of de-identified data as exempt. Informed
written consent will be obtained from all enrolled women.

2.2. Setting

The study data collection and acupuncture sessions are conducted at
the UIC College of Nursing in a clinical research lab space with 5 private
examination rooms. One room is set up with a gynecologic exam table
for the gynecologic exams, and four rooms are set up with massage ta-
bles for the acupuncture treatments. Some of the acupuncture sessions
are also conducted at two private acupuncture clinics in the greater
Chicago metropolitan area to facilitate study participation.

2.3. Sample

A sample of 88 women with a diagnosis of vulvodynia, either pro-
voked vestibulodynia or generalized vulvodynia, 18 years of age or older
are being recruited from clinical and community settings. Eighty par-
ticipants are expected to complete the study.

2.3.1. Recruitment

We are recruiting from the Chicago metropolitan area. An adver-
tisement campaign is being conducted with study banners placed on
Chicago Transit Authority buses and subway cars, Google ads, National
Vulvodynia Association email blasts, through a study website (htt
ps://vulvodyniastudy.uic.edu/), and health care provider referrals,
among other initiatives.

2.3.2. Retention strategies

We anticipate an attrition rate of no more than 10%, based on our
two pilot studies [10,15] in which attrition was zero, even for the par-
ticipants who did not like acupuncture. Women who have not had
adequate pain relief from biomedical treatments are highly motivated to
complete the acupuncture protocol. An important retention strategy is to
engage the participants as active partners in the research by helping
them understand the importance of their contributions. We believe our
previous zero attrition rate is explained by our participant-centered
study processes including: 1) scheduling data collection and acupunc-
ture at times convenient to participants, including Saturdays, Sundays,
and evenings; 2) some participants are very busy and often call to
reschedule with only several hours’ notice; we always prioritized their
schedules and accommodate them; 3) sending reminder emails or texts
on the appointment day; and 4) collecting multiple methods of con-
tacting participants (e-mail, cell phone, and home phone) to maximize
follow-up. We are employing all 4 of these successful retention strategies
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for this study as well. Participants also receive $10 after each visit for
transportation expenses. All participants assigned to the sham
skin-touch placebo acupuncture group will be offered 10-free real
acupuncture treatments upon study completion.

2.3.3. Eligibility criteria

Inclusion criteria are: 1) diagnosis of vulvodynia (provoked vesti-
bulodynia or generalized vulvodynia), 2) >18 years old, 3) pain now
score of 4 or higher on a 0-10 Pain Intensity Numbers Scale with tampon
insertion and removal performed at the initial screening exam, 4) have
never had acupuncture before, and 5) speaks and reads English. Women
are included if they had never had previous acupuncture treatment(s) to
minimize possible bias regarding guessing whether they had the pene-
trating or the placebo needles.

2.3.4. Exclusion criteria

To ensure that vulvar pain and/or dyspareunia is due to vulvodynia
and not other co-morbidities, the exclusion criteria are very stringent.
Potential participants are screened on the phone for the following con-
ditions and excluded if any of the following are reported: 1) infectious
conditions; 2) inflammatory conditions; 3) neoplastic disorders, cancer
or pre-cancer of the vulva or Paget’s disease; 4) neurologic disorders
such as spinal nerve compression or pudendal nerve entrapment; 5)
trauma to the genitals; 6) iatrogenic, history of chemotherapy, radiation
or surgery of the genitals; 7) hormonal deficiencies; 8) co-morbid pelvic
pain conditions (to avoid confounding pain outcomes); 9) pelvic in-
flammatory disease; 10) endometriosis; 11) pregnancy; 12) any of the
following common comorbid conditions that have been active in the
past 6 months: interstitial cystitis, painful bladder syndrome, irritable
bowel syndrome, temporomandibular joint disorder, chronic fatigue
syndrome, migraine headaches, fibromyalgia. Women receiving con-
current therapies that may decrease stress and/or muscle tension (i.e.,
concomitant physical therapy, biofeedback, massage, or other
acupuncture sessions) are excluded. Women are also excluded if they
have atrophic vaginitis as determined by a vaginal maturation index
included as part of the gynecologic exam [17]. Potential participants
deemed to be eligible are scheduled for a tampon test and a gynecologic
exam at the UIC College of Nursing to confirm a vulvodynia diagnosis
and type (provoked or generalized), and test for atrophic vaginitis.

2.3.5. Randomization and blinding

Women diagnosed with vulvodynia during the gynecologic exam are
randomized 1:1 to either the genuine penetrating or the sham skin-touch
placebo needle groups. Randomization is implemented and managed
using REDCap software’s randomization module adapted to achieve
complete blinding of group allocation. We stratify women based on the
type of vulvodynia determined during the exam (provoked vestibulo-
dynia or generalized vulvodynia) and REDCap assigns the treatment arm
as the next in sequence within permutated blocks for the separate strata.
Study participants, acupuncturists, and research staff, and the principal
investigator are blind to study assignment through the use of unique
identifiers. The study statistician is aware of a group assignment code
while an independent statistician is aware of the code meaning (genuine
versus sham). We have previously described details of the randomiza-
tion and blinding protocols for this double-blind RCT, including blinding
assessment of acupuncturists and participants [18].

2.3.6. Sample power

Our approach to sample size estimation for Aim 1 comparing the two
treatment groups is conservatively based on mean differences between
groups at the end of treatment assuming 80% power, alpha = .05, and a
two-sided test. Previously, we found a large to very large effect size of
1.05 for vulvar pain measured by a visual analogue scale comparing our
acupuncture protocol to a waitlist control. For the proposed study, we
recognize that a smaller effect size between the treatment arms should
be expected since the sham placebo needle condition may result in more
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improvement in vulvar pain than a waitlist control condition. We esti-
mated a minimum detectable effect size of 0.60-0.63 based on 80 of 88
participants completing the study. This minimum detectable effect size
represents a 40-43% reduction of our 1.05 effect size. We anticipate that
our actual power will be greater in models testing intervention efficacy
when including covariates such as length of illness and diagnosis sub-
type and controlling for baseline pain intensity.

Aim 2 is a descriptive aim to describe the variability of treatment
duration effects. Our wait-list controlled trial showed that 15/18 (83%)
of intervention participants showed a clinically significant reduction in
pain intensity of 1.5 points or more, but 3/18 (17%) of the wait-list
control participants met this threshold for pain reduction. Based on
these findings we conservatively estimate having 40 (50%) participants
from both conditions who show a meaningful improvement following
acupuncture or placebo treatment, a number more than sufficient to
estimate preliminary estimates of treatment duration variability.

2.4. Procedures

A flow chart of the study protocol is included in Fig. 3. This study
protocol consists of a 3-step eligibility process. For the first step, women
complete an initial telephone screening with the research specialist. For
the second step, if women fulfill the initial inclusion criteria and none of
the exclusion criteria by telephone screening, they are scheduled for
further screening for the presence of vulvar pain and dyspareunia at the
UIC College of Nursing. Informed consent for study enrollment is then
obtained and includes information stating that participants will be
randomized to either the genuine penetrating needle or sham skin-touch
placebo acupuncture groups. A urine pregnancy test is completed as
acupuncture is contraindicated at some acupuncture points during

LARGE INTESTINE 4 bilaterally—L.»
treats spasm of the genitals
(.5-1 cun perpendicular)

STOMACH 30 bilaterally
swelling and pain of the genitals
(1-1.5 cun perpendicular)

KIDNEY 11 bilaterally
treats genital pain
(.5-1 cun perpendicular)

LIVER 3 bilaterally
treats genital pain
(0.5 cun towards KD1)
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pregnancy. Participants are then asked to fully insert and remove a
regular size Tampax® tampon with cardboard applicator as a standard
stimulus and note their pain intensity from 0 to 10. Women with pain of
4 or higher are eligible to continue and complete the baseline study
measures using a tablet computer. For the third step, participants are
escorted to a private exam room for a gynecologic exam to confirm the
presence of vulvodynia and its type, provoked vestibulodynia (pain
provoked by touch and localized to the vulvar vestibule) or generalized
vulvodynia (spontaneous diffuse vulvar pain that may extend to the
perineum and inner thighs) [19,20]. A vaginal smear is taken from all
participants and is tested right after the exam for the presence of atro-
phic vaginitis, which is determined by if there are >15% parabasal cells
per wet mount [17]. All gynecologic exams are performed by a urogy-
necologist or a certified nurse midwife. A trained, female research
specialist is in attendance during all exams. Women confirmed to have a
diagnosis of vulvodynia without atrophic vaginitis and with no other
comorbidities are randomized via the REDCap randomization module to
a needle packet number that corresponds to the genuine penetrating
needle group or the sham skin-touch placebo groups. The participant is
then escorted to a private exam room for acupuncture using the assigned
numbered packet containing double blinded needles. The research
specialist, participant, acupuncturist, principal investigator, and statis-
tician are all blind to group assignment. Data collection and manage-
ment are facilitated by the Research Electronic Data Capture (REDCap)
[21,22], hosted at UIC. Upon completion of the 10th and final
acupuncture session, participants complete all posttest study measures
of vulvar pain, dyspareunia, and sexual function.

GOVERNOR 20
for chronic diseases
(tranverse towards the channel)

CONCEPTION VESSEL 4
reduces spasm of the genitals
(.5-1 cun perpendicular}

CONCEPTION VESSEL 2
treats genital itching
and burning

(.5-1 cun perpendicular)

STOMACH 30 bilaterally
swelling and pain of the genitals
(1-1.5 cun perpendicular)

KIDNEY 11 bilaterally
treats genital pain
(.5-1 cun perpendicular)

SPLEEN 6 bilaterally
relaxes genitals
(1-1.5 cun perpendicular)

*Needling depths and angles

#* 1 cun is the width of the interphalangeal joint of the subject’s thumb

Fig. 2. Standardized treatment protocol for vulvodynia.
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2.5. Intervention

2.5.1. Standardized acupuncture point protocol

All participants receive a 13-needle standardized acupuncture pro-
tocol (Fig. 2) twice per week for 5 weeks, for a total of 10 sessions.
Needles are retained for 45 min per session; Standards for Reporting
Interventions in Clinical Trials of Acupuncture (STRICTA) [23] guide-
lines are adhered to. All efforts to control nonspecific therapeutic effects
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such as limiting conversation between acupuncturist and participant are
maintained unless participant safety is compromised.

Four acupuncturists, who are well-trained by the principal investi-
gator in the study protocol and observed for fidelity, administer the 45-
min acupuncture treatments twice a week for 5 weeks, for a total of 10
sessions. At every other visit the participant completes a pregnancy test.
If pregnant, they will be terminated from the study. At pretest and at
posttest participants insert and remove a tampon as a standardized

Consent

Pregnancy test (eligible if negative)

Tampon test with pain intensity score (eligible if pain = 4/10)

Baseline questionnaires

I

Pelvic exam to confirm vulvodynia diagnosis and determine type

Block stratification to vulvodynia type (provoked or generalized)

Randomization 1:1

|

10 Penetrating acupuncture sessions

(2x per week for 5 weeks)

10 Placebo acupuncture sessions

(2x per week for 5 weeks)

Pregnancy test once per week
(if positive, stop participation)

Tampon test with pain intensity score

Post-study questionnaires

= 1.5/10 reduction in pain intensity score

< 1.5/10 reduction in pain intensity score

Weekly tampon test with pain intensity scores,
up to 12 weeks Duration of Effect Phase

Duration of Effect Phase completed

when pain score returns to or exceeds baseline score

Study completed

Participants randomized to placebo acupuncture are offered 10 free regular acupuncture sessions

Fig. 3. Flow chart of the study protocol.
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stimulus and complete measures of vulvar pain, dyspareunia, and sexual
function [24].

2.5.2. Entering the duration of the Acupuncture Effect Study Phase

If the pain from the posttest tampon insertion and removal after the
10th acupuncture treatment is equal to or higher than pretest levels, the
participant does not achieve a reduction in vulvar pain after acupunc-
ture and does not enter the next phase of the study. The Duration of the
Acupuncture Effect Study Phase determines how long acupuncture
treatments will reduce vulvar pain. If the participant’s posttest tampon
test score of vulvar pain intensity is at least 1.5 points lower than at
pretest on a pain intensity numbers scale (PINS) of 0-10 (0 = no pain
and 10 = pain as bad as it could be), the participant enters the Duration
of the Acupuncture Effect Study Phase. Once per week, participants at
home insert and remove a Tampax™ tampon with applicator until the
provoked pain is equal or greater than the pretest tampon test score, for
a maximum of 12 weeks. How long the acupuncture effect lasts will be
determined by when provoked tampon pain returns to pre-acupuncture
levels. Post tampon test pain scores are recorded by the participant once
per week. Upon entering the Duration of the Acupuncture Effect Study
Phase, REDCap automatically sends participants an email with a link to
record their weekly pain scores in the vulvar pain diary.

2.5.3. Revealing participant allocation

Three days after completion of the Duration of the Acupuncture Ef-
fect Study Phase (up to 12 weeks post 10th acupuncture treatment)
participants receive an email revealing their group assignment (genuine
penetrating or sham skin-touch placebo acupuncture). The email is
automatically generated by REDCap with data from the tool’s random-
ization module, so that all key investigators and study personnel remain
blind to group assignment. All participants who receive sham placebo
acupuncture are offered 10 free regular acupuncture treatments at an
acupuncturist’s practice.

2.5.4. Fidelity of the study intervention

Acupuncturists are exactingly trained on the protocol and the use of
the double-blind needles (Fig. 1). The research specialist prepares each
needle for insertion and then hands it to the acupuncturist. Acupuncture
needles are inserted according to the double-blind protocol checklist
developed during our feasibility study. The research specialist observes
the placement of every double-blind needle at every session to document
the acupuncturists’ adherence to the protocol (Table 1).

2.6. Measures

PAINReportlt is an expanded electronic version of the 1970 version of
the McGill Pain Questionnaire [25] (Nursing Consultants LLC, Seattle,
Washington) and is an interactive, touch screen method for pain
assessment that can be self-administered by the patient and requires
little or no computer experience and minimal or no provider time for
administration [26-28]. We created a vulvodynia module housed within
PAINReportlt that contains the self-report measures used for this study i.
e., Pain Intensity Number Scale, Female Sexual Function Index, Protocol
Acceptability Scale of Treating Vulvodynia with Acupuncture, and
questions asking the participant what type of acupuncture they received
(genuine penetrating or sham placebo) and questions asking the
acupuncturist what type of acupuncture they administered. PAINRe-
portlt has been found to be reliable and valid [28,29].

The Tampon Test enables investigators to obtain a vulvar pain score
that considers the fact that women with vulvodynia who have provoked
pain only could have no pain during all the study measurement sessions
yet be unable to have intercourse because of pain. We will use Foster
et al.'s [30] tampon insertion and removal stimulus protocol before
pretest and posttest measures and weekly for up to 12 weeks for the
duration of effect phase. The tampon test provides a standard stimulus
condition under which vulvar pain is measured and is appropriate for
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Table 1
Double-blind needle protocol checklist (acupuncture intervention procedural
steps).

Procedural Step Acupuncturist (observed by research specialist):

Number

1 Enters the exam room (participant placed previously in a
supine position by the research specialist)

2 Does not speak to participant unless it is a matter of safety

3 Wipes the participant’s skin with alcohol wipe at the 13
acupuncture points

4 Is handed the needle device from the research specialist and
places the pedestal on the acupuncture point

5 Places the tip of thumb and index finger and holds the outer
guide tube where it meets the pedestal while applying
downward pressure

6 Taps the top of the needle handle with the pad of the index
finger until it is even with the top of the outer guide tube

7 Removes the outer guide tube and hands it to the research
specialist

8 Inserts the needle further while rotating alternately with the
thumb of the insertion hand against the pad of the index
finger, while applying downward pressure until the bottom of
the needle handle touches the top of the inner guide tube
Simultaneously the thumb and index finger of the other hand
will stabilize the inner guide tube

9 Repeats steps 1-8 for all 13 needle insertions on all 13
acupuncture points

10 Retains all needles for 45 min

11 Leaves the exam room, but remains available for emergencies

12 After 45 min returns to the exam room

13 Does not speak to the participant unless it is a matter of safety

14 Removes all 13 needle devices one at a time
Needles are withdrawn: 1) 15 mm or 2/3rd the length of the
handle for the 5 mm and 10 mm insertion depths, or 2) 1 full
length of the handle (20 mm) for the 18 mm insertion depths

15 Wipes each acupuncture point with an alcohol wipe after each
needle device is removed

16 Places each of 13 needles as they are removed into an
envelope with the participant’s study number on it which will
be sealed by research specialist

17 Leaves the exam room

women with either provoked vestibulodynia or generalized vulvodynia.
A random sample of 480 women were interviewed regarding their use of
tampons [30]. Reported pain at the time of first use of tampons was the
strongest risk factor for the development of vulvodynia (odds ratio, 2.4;
95% confidence interval, 1.1 to 4.9). Participants insert and remove
(using the accompanying applicator) a regular size unlubricated Tam-
pax™ tampon to provoke pain. In Foster et al.’s 8-week clinical trial,
change in the Tampon Test measure significantly correlated to: daily
pain (r = 0.42), intercourse pain (r = 0.35), and cotton swab vestibular
pain (r = 0.38). During the two-week baseline phase,
vulvodynia-afflicted women reported stable mean Tampon Test scores
4.6 + 2.6 (Week —2); 4.6 + 2.7 (Week —1); and 4.7 + 2.8 (Week 0) with
moderate week-to-week reliability, (weighted Kappa = 0.52). Women
with vulvodynia performed the Tampon Test 96.3% of the requested
time, which was two-fold higher adherence than intercourse pain
measurement (49.7%) [30,31].

The primary outcome, vulvar pain intensity (provoked by the
tampon insertion and removal stimulus), is measured with the Pain In-
tensity Number Scale (PINS) [16], a tool commonly used as a measure of
pain intensity. The PINS will also be used to measure duration of the
treatment effect. The PINS provides ratio level data. The participant
rates the pain intensity a number between 0 and 10, where 0 is no pain
and 10 is pain as bad as it could be. The PINS and standardized in-
structions are embedded within. Investigators have reported concurrent
(r = 0.80 to 0.89) [32,33] and construct [34,35] validity, and reliability
and sensitivity [33,36] of the PINS. It is valid and reliable for patients
with a variety of pain conditions [33,36]. A 1.5 point decrease in the
PINS score is considered a clinically meaningful reduction in pain in-
tensity [14].
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For the secondary outcomes of dyspareunia and sexual function,
participants complete the Female Sexual Function Index (FSFI). The
FSFI is a 19-item self-report questionnaire designed to assess female
sexual function by examining six domains: desire, arousal, lubrication,
ability to orgasm, sexual satisfaction, and dyspareunia (pain with in-
tercourse) [24,37]. Possible scores range from zero to five for each item
and higher scores indicate improved function. For this secondary
outcome, the FSFI defines sexual activity as caressing, foreplay,
masturbation and vaginal intercourse; therefore, women who do not
have sexual relations with a partner may still complete the tool. The FSFI
has been found to be reliable and valid [37].

2.7. Post-intervention study measures

After the 10th and last acupuncture treatment, participants complete
a 10-question acceptability questionnaire that assesses the acceptability
of the study intervention, Protocol Acceptability Scale of Treating Vul-
vodynia with Acupuncture. It is reliable and valid and showed test-retest
reliability over 4 weeks [27,28]. Participants also complete questions
regarding what type of needle they thought was used in the study and
their level of confidence in their guess. The acupuncturists are also asked
questions about the needle type they thought they administered for each
participant and their level of confidence in their guess.

2.8. Statistical analysis

A codebook was created with the variable names, descriptions, and
value codes of each variable. Missing data will be minimized through
our retention efforts but are inevitable, to some degree, in any longi-
tudinal study. We will address missing data by intention to treat analyses
(ITT), using the full information maximum likelihood (FIML) approach,
which has been shown to produce unbiased parameter estimates and
standard errors.

The focus of Aim 1 is to compare the penetrating needle group and
the skin-touch placebo needle group for effects on the: (a) primary
outcome, vulvar pain (PAINReportIt® average pain intensity), and (b)
secondary outcomes, dyspareunia (FSFI dyspareunia) and sexual func-
tion (FSFI total). We will test for treatment group differences using
separate general linear regression models for each primary and sec-
ondary outcome. In these models, the independent variable will be the
treatment condition (penetrating needle versus non-penetrating placebo
needle) and we will control for the baseline outcome measurement. We
will explore the impact of hypothesized moderators and confounders
such as types of vulvodynia, length of illness, and analgesic use.

The focus of Aim 2 is to describe the duration of the acupuncture
treatment and placebo effects for up to 12 weeks after the 10th
acupuncture treatment among participants who showed a clinically
meaningful reduction in pain intensity. We will track participants’
vulvar pain levels weekly for up to 12 weeks following treatment
completion using PINS scores after the tampon stimulus, noting the
time-to-event, defined as return to their pretest value, at which point
they will cease the follow-up measurements. We will explore treatment
arm differences in the duration of treatment effect visually using the
Kaplan-Meier plot. We will estimate the effects for group differences in
survival curves with the log-rank test. While we are not powered for
inferential tests, we will use Cox proportional hazard regression model
to determine if the proportionality assumption is met and to explore
treatment effect duration controlling for other correlates such as diag-
nosis type, illness duration, other clinical factors, or demographic
characteristics. If not met, we will employ methods to learn about time-
varying effects. These analyses will inform future studies.

3. Discussion

We anticipate that evidence of the efficacy of acupuncture for vul-
vodynia will provide insights to guide future research on initial and
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maintenance acupuncture for vulvodynia. Because there are so few
treatments for vulvodynia that have been shown to be efficacious, new
approaches for treating women with vulvodynia are sorely needed.
Specifically, the purpose of this study is to respond to the need to
develop efficacious pain management for women with vulvodynia by
providing evidence for the efficacy of acupuncture.

4. Conclusion

Our goal is to demonstrate the effects of acupuncture for the pain of
vulvodynia by performing the first double-blind randomized controlled
trial of acupuncture as a treatment method. Evidence from this study
will also aid in assessing the duration of the treatment effect of
acupuncture thus providing insights about the need for maintenance
treatment to control vulvar pain and dyspareunia. Findings will inform
future studies for a pragmatic trial and translation to practice.
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