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ARTICLE INFO ABSTRACT
Keywords: This study aimed to investigate the feasibility, acceptability, and effects of dry needling in women with provoked
Dry needling vestibulodynia. Forty-six women diagnosed with provoked vestibulodynia were randomized to receive six

Myofascial pain
Provoked vestibulodynia
Vulvodynia

Dyspareunia

weekly sessions of either real or sham dry needling (DN). Participants, investigators and data analysts were
blinded. Feasibility outcomes (adherence to treatment, questionnaire completion and dropout rate) and side
effects were measured throughout the study. Pain intensity during intercourse (0—10 numeric rating scale) was
measured at baseline and posttreatment, and acceptability (questionnaire) was assessed at posttreatment.
Women in the realDN group attended 99% of the planned treatment sessions, compared to 91% in the shamDN
group. Additionally, 100% of the questionnaires were completed in the realDN group, compared to 93% in the
shamDN group. All participants in the realDN group completed the study. In contrast, two participants in the
shamDN group withdrew. For the main side effects, 96% of the participants in the realDN group and 52% in the
shamDN group experienced muscle aches (p<.001). Moreover, 35% experienced autonomic reactions in the
realDN group, while these were not observed in the shamDN group (p<.001). All participants reported high
levels of acceptability across all dimensions, with no significant difference between groups. The realDN group
showed a significant decrease in pain intensity compared to the shamDN group (mean difference between groups
2.4; 95%CI 1.4-3.3; p<.001). Our findings support the feasibility and acceptability of dry needling to treat
women with provoked vestibulodynia and showed a significant effect in reducing pain.

Perspective: This article presents the results of a novel study examining the feasibility and acceptability of using
dry needling to treat women suffering from provoked vestibulodynia and lays the groundwork to inform a future
randomized controlled trial.

Introduction from 8% to 16% among women of reproductive age.' This condition is
associated with significant psychological distress, including depression

Vulvodynia is a chronic and often overlooked pain condition and anxiety, while also disrupting sexual function, and greatly dimin-
affecting the vulvar area, with lifetime prevalence estimates ranging ishing quality of life.? Furthermore, vulvodynia imposes a considerable
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economic burden on both patients and society.’

Provoked vestibulodynia (PVD) is the most prevalent subtype of
vulvodynia.! It is characterized by pain upon pressure on the vulvar
vestibule or during attempts at penetration, lasting more than three
months.” The etiology of PVD is multifactorial, with various contributors
proposed.”® Women with PVD have shown increased tone’ and
tenderness of the pelvic floor muscles,® when compared to asymptom-
atic women. Moreover, the presence of myofascial pain, characterized
by palpable taut bands and hypersensitive spots, has been reported in
the muscles of the hip, lower back and abdominal wall among the
chronic pelvic pain population, including PVD."'?

Increased pelvic floor muscle tone has been proposed to play an
important role in the development and maintenance of vestibular pain,
resulting in an ongoing cycle involving pain and further muscle ten-
sion.'®!* Increased tone has also been associated with a lower reduction
in pain after physical therapy, thereby suggesting a lower response to
treatment.'® This matter prompts the need to develop new treatment
modalities specifically targeting the increased tone of the pelvic floor
muscles.

Dry needling differs from the traditional acupuncture paradigm in
that it focuses on circulating energy through meridians and pre-
determined points, and is gaining popularity among clinicians to treat
patients suffering from chronic musculoskeletal conditions.'® Dry
needling consists of inserting thin monofilament needles into muscles
without any injectate to manage a variety of musculoskeletal pain syn-
dromes.'” One of the most commonly used and well-supported dry
needling technique involves inserting needles into taut bands of mus-
cles,'® aiming to elicit peripheral and central physiological effects.'®1”:
19, Recent systematic reviews and meta-analyses have established the
efficacy of dry needling in reducing muscle tone and pain, as well as
improving function in various conditions, such as the neck, shoulder and
lower back pain.?’?? Furthermore, randomized controlled trials have
demonstrated that dry needling can effectively reduce tone in lower
back muscles, as assessed by shearwave elastography®>>* and in neck
muscles, as measured with a myotonometer.”>° Since dry needling has
been shown to be effective in reducing tone and alleviating pain,”” it
could serve as a promising intervention to treat women suffering from
PVD. However, to date, dry needling has not been studied in this pop-
ulation. The primary objective of this study was to assess the feasibility
and acceptability of using dry needling for women with PVD. The sec-
ondary objective was to explore the effects of real dry needling (realDN),
compared to sham dry needling (shamDN), on pain intensity during
intercourse, sexual function, and patients’ impression of change.

Material and methods
Study design

A parallel-group randomized prospective feasibility and accept-
ability clinical trial was conducted. Feasibility outcomes were deter-
mined in accordance with the Consolidated Standards of Reporting
Trials (CONSORT) extension for feasibility studies.”” To document
feasibility of dry needling techniques, we adhered to the recommenda-
tions outlined in the CONSORT framework for acupuncture trials.”®
Acceptability was evaluated according to the Theoretical Framework of
Acceptability in Healthcare Interventions.’”*" Patient partners were
involved throughout the course of the project, providing input on the
study design, as well as participating in the testing of the study pro-
cedures. This study received approval from the institutional ethics
committee (research ethics board of the Research Center of the Centre
hospitalier universitaire de Sherbrooke #2023-4686), and all partici-
pants provided written informed consent. Additionally, the study was
registered on ClinicalTrials.gov (NCT05797480) prior to the initiation of
recruitment.
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Participants

Participants were recruited between February 2023 and May 2024
through posters displayed in the hospital and university settings, social
media advertising, and referrals from health professionals. Participants
were included if they met the eligibility criteria, as determined by an
interview and a gynecological assessment. The gynecological assessment
was conducted in accordance with current guidelines (i.e., performing
differential diagnosis, such as ruling out infections, and obtaining a
positive cotton swab test).®! Participants were eligible if they met the
following criteria: nulliparous individuals assigned female at birth
(referred to as “women” throughout this manuscript for clarity and
consistency); aged 18-45 years old; reporting moderate to severe pain
(> 5/10 on a numerical rating scale) during sexual intercourse or
attempted penetrations, present in at least 90% of vaginal penetration,
and persisting for over three months. In this preliminary investigation of
dry needling to treat PVD, parous women were excluded to minimize
potential confounding effects of childbirth on myofascial structures and
pain. Exclusion criteria were having received dry needling or acupunc-
ture treatments in the past; previous history of other urogynecological
conditions (e.g., dermatological issues, unprovoked pain, and deep
dyspareunia); history of surgery in the vulvar area; refusal to abstain
from other treatments related to vulvar pain during the study; reporting
of any medical conditions that could interfere with the study procedures,
and any contraindications to receive punctures (e.g., anticoagulation,
hemophilia, metal allergies and immunosuppression).

Randomization and blinding

Participants were randomized in a 1:1 ratio to receive either realDN
or shamDN. Allocation was carried out using a computer-generated list
created by an independent research associate, utilizing random
permuted blocks of sizes 2-4. An independent person managed the
concealed list and assigned participants to their respective groups. The
gynecologists, participants, investigators and the data analyst remained
blinded to group allocations. Only the physical therapist delivering the
intervention was not blinded due to the nature of the dry needling
treatment.

Interventions

The treatment consisted of six consecutive weekly sessions of either
realDN or shamDN, with each session lasting between 15 and 40 min.
The treatment protocol (i.e., which muscles to treat, needle calibers,
appropriate needling technique to ensure security) was developed based
on the current literature on PVD and dry needling,'%%*? as well as
expert consultations. The expert group consisted of two researchers with
an expertise in myofascial pain and pelvic floor physical therapy, one
experienced clinician trained in dry needling and pelvic floor physical
therapy, one international dry needling expert, and two patient partners.
Through discussions and consideration of the available literature, the
group reached a consensus on the dosage and number of treatment
sessions, which were tailored to the novel nature of this treatment
approach for PVD. All sessions were conducted by the same experienced
physical therapist, who has over 20 years of experience and is certified
in both dry needling and women’s health.

In the first treatment block (sessions 1-3), the muscles of the hip,
lower back and abdominal wall were examined and treated, as these
muscles can present with taut bands and chronic pain,” % and are likely
to refer pain to the pelvic floor area.'® In the second treatment block
(sessions 4-6), the dry needling techniques specifically targeted the
pelvic floor muscles.

At the beginning of each treatment session, the therapist performed a
palpation examination of the targeted muscles. In order for a muscle to
be considered for treatment, it needed to meet at least two of the three
diagnostic criteria established in the literature for myofascial pain,'®
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namely, the presence of a taut band, a hypersensitive spot (also referred
to as trigger point by some authors),>*>* and/or referred pain. Addi-
tionally, if palpation of the muscles elicited a symptom recognized by
the participant, those muscles were also considered for dry needling.'®

Throughout the study, the dry needling procedure adhered to stan-
dard infection control practices, including handwashing, using latex-
free exam gloves, and preparing the skin with 70% isopropyl alcohol
swabs prior to treatment. Sterile, single-use, coated-acupuncture dry
needles (Asiamed TeWa, Wujiang city, China) of varying calibers
(25 mm x 0.30-100 mm x 0.35) were utilized. In the shamDN group, the
needle introducer tube was sealed with glue at the bottom®>*° and
rewrapped in its original packaging (Fig. 1). To ensure blinding, iden-
tical gestures and verbal cues were used for both groups.®” The physical
therapist unwrapped the needle in front of the participant, in both
groups, to show that it came from an unopened package. After posi-
tioning the needle introducer tube against the skin over the hypersen-
sitive spot, the physical therapist gently tapped the top of the needle to
insert it and stated, “It is going to pinch.” For the shamDN group, the
physical therapist slightly twisted the introducer tube in the skin while
applying constant pressure. Then, the needle was moved within the tube
to simulate realDN needle manipulation. To standardize the pressure
applied to the tube, the physical therapist was trained with a force
sensor before each sham treatment session. The sham needle was
pressed against the force sensor, with the therapist blinded to the sensor
reading, until approximately 200 g of pressure were consistently
reproduced three times in a row. This procedure was repeated before
each sham treatment. In the realDN group, the physical therapist
inserted the needle into the skin, removed the introducer tube, and
advanced the needle deep enough to reach the taut muscle band. The
goal was to produce referred pain, deep pressure, or a sensation of pain
that the participant recognized. Depending on each participants’ toler-
ance level, the needle was manipulated using pistoning or rotation
maneuvers. While producing a local twitch response was not a primary
goal, attempts were made to elicit one when the participant could
tolerate it. Finally, in both groups, the needles and the introducer tubes

‘ L . -i.

Fig. 1. Sham needle. The real and shamDN appeared nearly identical, as both
were packaged in their original envelopes. However, the introducer tube of the
sham needle was sealed* at the bottom, preventing the needle from being
inserted into the skin, even when the needle was struck or manipulated inside
the tube.
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were disposed of in a biohazard container.
Feasibility outcomes

Primary feasibility outcomes included: 1) adherence rate to treat-
ment sessions (calculated as the number of treatment sessions completed
divided by the total number of treatments possible, multiplied by 100; 2)
adherence rate to questionnaire completion (defined as the number of
completed questionnaires divided by the total possible questionnaires,
multiplied by 100); and 3) retention rate (the number of participants
completing posttreatment questionnaires divided by the total number of
participants randomized, multiplied by 100). The recruitment rate
(number of participants included divided by the number of participants
screened, multiplied by 100) with barriers of participation was
measured throughout the study, along with the daily diaries adherence
rate (number of diaries completed divided by the total possible diaries,
multiplied by 100).

To further document feasibility, dry needling outcomes were also
collected through the patient medical record over the course of the study
and consisted of: 1) the list and frequency (calculated as the number of
times a muscle was treated divided by the total number of treatment
opportunities, multiplied by 100) of muscles treated; 2) the average
number of needles inserted per session; 3) the average pain intensity
measured with numerical rating scale (0—10) reported during dry
needling (i.e., pain was scored for each needle inserted and then,
average per treatment session was calculated); 4) the treatment session
duration (in minutes); 5) the number of local twitch responses elicited
per session; 6) the side effects; and 7) the blinding integrity. During the
sessions, the physical therapist recorded any side effects directly in the
patient record. Between sessions, participants reported delayed or
persistent side effects daily in paper diaries, using open-ended text boxes
to describe their experiences in their own words. Each week, the phys-
ical therapist reminded participants to bring their paper diary to the
following session. Diaries were to be completed from the day of the first
treatment session until two weeks after the final treatment. Side effects
were classified based on the severity scale proposed by Boyce et al. in
2020,°® which divided them into two categories: “minor side effects”
and “major side effects”. They defined “minor side effects” as short-term,
mild, non-serious events with intact function that lasted from a few
hours to several days (e.g., bruising and pain). They described “major
side effects” as medium to long-term, moderate to severe events that
may require further treatment, could be serious, and last days or weeks
(e.g., nerve injury, infection or excessive symptom exacerbation). To
assess the blinding integrity, participants were asked in their post-
treatment questionnaire, “In which treatment group do you think you
were randomized?” (see Fig. 2).

Acceptability outcomes

Acceptability was measured at posttreatment using a questionnaire
developed based on the Theoretical Framework of Acceptability in
Healthcare Interventions®”*° (see Supplementary material 1). This
framework defines acceptability as a “multi-faceted construct that reflects
the extent to which people receiving the intervention consider it to be
appropriate based on cognitive and emotional responses.” While the ques-
tionnaire encompasses seven dimensions, we retained the following
components relevant to this research: 1) burden (the perceived effort
required to participate in the intervention); 2) affective attitude (par-
ticipants’ feelings about the intervention); 3) ethicality (the extent to
which the treatment aligns with personal values); 4) intervention
coherence (whether the intervention is logical and understandable); 5)
perceived effectiveness (participants’ belief that the intervention ach-
ieved its intended outcomes); and 6) global acceptability. The di-
mensions of opportunity costs and self-efficacy (dimensions 6 and 7 of
the original construct) were not included, as they were not relevant to
the context. Consistent with Sekhon et al. (2022), an additional question
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Fig. 2. Timeline. DN, dry needling.

regarding the perception of global acceptability (designated as dimen-
sion 6 in this work) was added. The authors suggest incorporating this
item to allow a direct assessment of overall acceptability, since it re-
mains unknown which TFA dimensions most strongly influence partic-
ipants’ overall judgments (the questionnaire can be found in the
supplementary materials).

Treatment effect outcomes

Treatment effect outcomes were selected following the recommen-
dations of the Initiative on Methods, Measurements and Pain Assessment
(IMMPACT),*® which were adapted for PVD."’ The average pain in-
tensity during intercourse was measured using the numerical rating
scale and recorded posttreatment. The Female Sexual Function Index, a
validated self-administered questionnaire, was used to measure sexual
function at baseline and posttreatment (see Fig. 2). This 19-item ques-
tionnaire evaluates desire, arousal, lubrication, orgasm, satisfaction and
pain.*! The score can range from 2 to 36; higher scores indicate greater
sexual function.” The cutoff score for the presence of a sexual
dysfunction is < 26.5.** The Patient Global Impression of Change was
measured at posttreatment. This questionnaire consists of a single item
that assesses participant’s overall perception of change in pain on a
7-point Likert scale ranging from 1 (no change) to 7 (very much
improved). It was also used in the posttreatment assessment.”” All the
aforementioned questionnaires were completed using a secure
web-based platform (Research Electronic Data Capture (REDCap)).
Participants received a link to access the questionnaires on the sched-
uled day, and a reminder was sent if they had not completed them within
three days. An additional email reminder was sent after one week, fol-
lowed by a phone call, if necessary.

Sample size calculation

A priori size calculation was conducted based on hypothesis testing
of key feasibility objectives.*> Predetermined upper (acceptable and
feasible) and lower (unacceptable) cutoff thresholds guided the calcu-
lation. The feasibility benchmarks were selected based on previous
studies on PVD**%® and dry needling,?>*”*° as well as through expert
consultations. The sample size was calculated based on adherence rate

to treatments and questionnaire completion (rate greater than 70%), as
well as retention (greater than 85%). Calculations utilized a one-sample,
one-sided test with a 5% alpha level and a power of 80%, employing the
normal approximation method*® (further details on sample calculation
are available in the supplementary material section). Anticipating a
potential dropout rate of 10% at follow-up and informed by previous
studies on PVD,*>°%°! 3 total of 46 participants were recruited for the
study.

Statistical analysis

Baseline sample characteristics, feasibility outcomes, acceptability
and global impression of change were analyzed using descriptive sta-
tistics and Chi-square tests to determine the differences between groups.
Wilcoxon’s sum of rank tests was employed to compare groups for
continuous feasibility data pertaining to dry needling outcomes (e.g.,
number of needles inserted, duration of treatment, pain during treat-
ment, number of local twitch responses). Exploratory linear mixed
models were conducted using an intention-to-treat approach, to
examine the effects of dry needling on pain and sexual function. In these
models, the intensity of pain during intercourse and the total score on
the Female Sexual Function Index served as dependent variables, while
the fixed effects included group, time and group interaction term
(time*group). All statistical assumptions were met for the mixed model
including linearity, independence, homoscedasticity, and normality of
residuals. The statistical significance level for all tests was set at p<.05.
All analyses were performed using SPSS, version 27.

Results
Participants

Of the 77 cisgender women interested in participating, 46 were
found eligible and randomized to either the realDN group (n=23) or the

shamDN group (n=23), see Fig. 3. Baseline sociodemographic charac-
teristics were similar between the 2 groups (Table 1).
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Fig. 3. Consort flowchart. DN, dry needling.

Feasibility outcomes

Interestingly, among the women screened over the phone interview,
none declined to participate due to the nature of the treatment (see Fig. 3
for a flowchart of participants throughout the study). Regarding
adherence to treatments, 99% (137/138) of the planned realDN sessions
were delivered compared to 91% (126/138) in the sham group (p=.14).
Two participants in the sham group discontinued participation after
randomization: one relocated too far away and the other chose not to
continue. In the realDN group, two participants experienced discomfort
during pelvic floor muscles treatment in one session of the second
treatment block. This required changing the targeted muscles from those
in the first treatment block. One participant did not received her last real
DN treatment because she was satisfied with the results obtained. One
hundred percent of questionnaires (46/46) were completed in the
realDN group, while 93% (43/46) were completed in the sham group
(p=.07). The retention for the realDN group was 100% (23/23), whereas
the sham group had a retention of 87% (20/23) (p=.08). One participant
in the shamDN group chose not to complete the posttreatment ques-
tionnaires, mentioning that the questions were too intimate, but she
participated in all the treatments and filled out all her diaries throughout

the study. Our recruitment rate was 60%, with barriers to participation
including travel distance, being on a waiting list to get involved in
fertility procedures and other ongoing physical therapy treatments.
Finally, 100% of the daily diaries were completed in the realDN group,
while 91% were completed in the shamDN group (p=.59).

Regarding dry needling outcomes, there was no significant difference
between groups in terms of the frequency of muscles treated. In the first
treatment block, the most frequently targeted muscles were the quad-
ratus lumborum (91% in the realDN group and 100% in the shamDN
group, p=.61) and the gluteus minimus (96% in the realDN group and
95% in the shamDN group, p=.51). In the second treatment block, the
puborectalis was the most frequently treated muscle (96% in the realDN
group, 95% in the shamDN group, p=.30) (see Table 2).

There was no difference between the realDN and shamDN group
regarding the number of needles inserted per session, the mean pain
reported during dry needling techniques, or treatment duration. The
only notable difference was the presence of local twitch responses in the
realDN group during needle insertions compared to the shamDN group
(p<.001) (Table 3). As for the main side effects reported (Table 4), 96%
of participants in the realDN group experienced muscle aches, compared
to 52% in the shamDN group (p<.001). Additionally, 35% (8) of the
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Table 1
Characteristics of the participants at baseline according to the treatment group.
Characteristics realDN shamDN p-
(n=23) (n=23) value

Age, years 23 (21-25) 23 (22-28) .69
Place of birth .50
North America 21 (91) 20 (87)
Europe and Asia 2(9) 3(13)
Education .29
High school 3(13) 14
College 8 (35) 6 (26)
University-graduate 12 (52) 16 (70)
Annual income, Canadian $ .75
0-9999 4(17) 5(22)
10,000-19,999 7 (30) 9 (39)
20,000-39,999 7 (30) 5(22)
>40,000 5(23) 4(17)
Relationship status .54
Married 14 3(13)
Civil union (living with a partner > 3(13) 3(13)

2y)
In relationship 19 (83) 17 (74)
Sexual orientation 12
Heterosexual 20 (87) 13 (57)
Homosexual 3(13) 9(39)
Other 0 (0) 14
Relationship duration, years 2(1-5) 5(2-6) .66
Pain intensity during intercourse 7 (7-8) 7 (6—8)

(NRS)
Type of PVD 41
Primary (pain since first sexual 18 (75) 19 (83)

intercourse)
Secondary (acquired after a pain-free 5 (25) 4Q17)

period)
Duration of pain, years 5(3-7) 4 (2-10) .98
Intercourse frequency (per week) 401-7) 3(1-4 .61
Use of hormonal contraceptive 23 (100) 19 (83) A1

Data are reported as median (interquartile range) or number (percentage). NRS,
numeric rating scale; DN, dry needling. Wilcoxon’s sum of rank test; p<.05
difference between groups for continuous data. 22 tests; p<.05 differences
between groups for categorical data. For cells with a count of less than 5, Fisher’s
exact test was considered.

participants in the realDN group experienced transient autonomic re-
actions of short duration (< 15 min), such as sweating, nausea, tremors
and fatigue, which were not observed in the shamDN group (p<.001).
Adherence with diary completion was high in both groups. In the realDN
group, adherence was 100% whereas in the shamDN group, 91% of the
diaries were completed (p=.21) The only participants (2) who did not
complete the diaries were those who had dropped out before receiving
the first treatment session.

In the shamDN group, 19% of the participants reported redness at the
site where the introducer tube was pressed, a side effect not reported in
the realDN group (p<.05). Treatment blinding was proven to be effec-
tive, with 90% of the participants in the shamDN group believing they
had received realDN treatment, and only two participants correctly
identifying their treatment group. In the realDN group, 91% of the
women accurately identified which treatment they had received.

Acceptability outcomes

All participants reported high levels of acceptability across all 6 di-
mensions, with no significant difference between groups (Fig. 4).

Treatment effect outcomes

Fig. 5 presents the mean values and standard deviations of pain
during intercourse from baseline to posttreatment for both groups. Pain
decreased in both groups from baseline to posttreatment as revealed by
statistically significant within-group slopes (realDN p<.001 and

Table 2

Frequency of muscles treated per group and blocks.
Muscles treated realDN (n=23) shamDN (n=21) p-value
Treatment block 1 n (%) n (%)
Adductor brevis 9(39) 7 (33) .68
Adductor longus 20 (87) 13 (62) 21
Adductor magnus 20 (87) 18 (86) .09
External obliques 7 (30) 8 (38) 12
Gluteus maximus 0 (0) 3014 .08
Gluteus medius 20 (87) 16 (76) .55
Gluteus minimus 22 (96) 20 (95) .51
Hamstrings 29 0(0) .27
Tliacus 6 (26) 2(10) .20
Iliocostalis 15 (65) 15 (71) 42
Internal oblique 4(17) 5(24) .31
Internal obturator 19 (83) 15 (71) .26
Longissimus 7 (30) 7 (33) .54
Multifidus 14) 1(5) .37
Pectineus 8 (35) 8(38) .18
Piriformis 18 (78) 15 (71) .87
Psoas 14) 0 (0) 45
Quadratus femoris 5(22) 4 (19) .63
Quadratus lumborum 21 (91) 21 (100) .61
Quadriceps 0 (0) 0 (0) .99
Rectus abdominis 14 2(10) 44
Tensor fasciae latae 7 (30) 8(38) 12
Trochanteric muscles 4Q17) 5(24) .51
Treatment block 2
Bulbospongiosus 17 (74) 14 (67) .47
Coccygeus 19 (83) 18 (86) .63
Iliococcygeus 12 (52) 7 (33) .55
Ischiocavernosus 18 (78) 11 (52) .36
Perineal body 5(22) 4(19) .59
Puborectalis 22 (96) 20 (95) .30
Transverse perineal 22 (96) 19 (90) .50

Values are in number (percentage). 2”2 tests; p<.05 differences between groups.

Table 3
Needle parameters per session and per treatment group.
realDN (n=23) shamDN (n=21) p-value

Number of needles inserted
s1 6 (6-7) 6 (6-8) 51
S2 8 (8—9) 8 (6—9) .22
s3 8 (7-9) 8 (6-8) 15
S4 4(3-4) 4(3-4) 17
S5 5 (4-6) 5(4-6) .88
S6 54-7) 4 (4-6) .21
Average pain intensity (NRS) during DN
S1 4 (3-5) 5(4-6) .06
S2 4 (3-6) 5(3-6) .86
S3 4 (3-6) 5(4-6) .20
S4 33-7) 4 (2-5) .28
S5 5(4-6) 5(3-7) .76
S6 4 (3-5) 5(3-6) .45
Duration of the treatment session (minutes)
S1 38 (37—41) 38 (31-41) .52
S2 24 (25-33) 27 (23-31) 11
S3 25 (22-30) 23 (20-27) .06
S4 18 (13—-23) 16 (12—20) .28
S5 17 (14-18) 18 (13-19) 72
S6 17 (12—-20) 14 (12-17) .18
Number of observed LTRs
S1 2(1-4 0 (0) <.001
S2 3(1-4 0 (0) <.001
S3 2(1-4 0 (0) <.001
S4 0 (0-1) 0 (0) <.001
S5 0 (0-1) 0 (0) .07
S6 1(0-1) 0(0-1) .38

Values represent the median and interquartile range. Wilcoxon’s sum of rank
test; p<.05 difference between groups. DN, dry needling; SD, standard deviation;
Sx, treatment session; LTR, local twitch response.
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Table 4
Side effects by treatment group.
realDN (n=23) shamDN (n=21) p-value

Muscle ache 22 (96) 11 (52) <.001
Bruise 11 (48) 10 (48) .89
General fatigue 9 (39) 12 (57) .23
Autonomic reaction* 8(35) 0(0) <.001
Fear 4Q17) 15 .22
Numbness 209 0(0) .54
Dizziness 14 1(5) 72
Burning at site of insertion 14) 2(10) .72
Feeling an electrical shock 14 1(5) 72
Heaviness sensation in muscle 14) 2(10) 72
Redness at site of DN 0 (0) 4 (19) .04

Values are in number (percentage). DN, dry needling. 7 tests; p<.05 differ-
ences between groups. For cells with a count of less than 5, Fisher’s exact test
was considered. *Autonomic reaction includes heavy sudden sweating, nausea,
face redness, tremors and shivering, sudden soft legs.

shamDN p=.05). The realDN group showed a greater effect compared to
shamDN in reducing pain intensity according to slope difference
(p<.001) and mean difference at posttreatment (2.4 [95%CI 1.4; 3.3];
p<.001) (Table 5).

In Fig. 6, the mean values and standard deviations of the sexual
function scores from baseline to posttreatment are presented for both
groups. Sexual function improved only in the realDN group from base-
line to posttreatment, as indicated by a statistically significant within-
group slope (realDN: p=.02, shamDN: p=.12). However, there was no
statistically significant difference between groups at posttreatment, nor
between group slopes (Fig. 6 and Table 5).

For the Patient Global Impression of Change at posttreatment, 56%
of participants in the realDN group reported being “much improved” to
“very much improved”, compared to 39% in the shamDN group (p=.75)
(Fig. 7).

Discussion

This novel study examined the feasibility, acceptability, and effects
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sessions and questionnaire completion, along with a very low dropout
rate, surpassed all predetermined feasibility benchmarks. Both real and
shamDN were well-tolerated, and the overall perception of acceptability
of dry needling for treating PVD was notably high in both groups.
Overall, these findings support the feasibility and acceptability of using
dry needling to treat women suffering from PVD. Furthermore, a sig-
nificant reduction in average pain intensity during intercourse was
observed in the realDN group compared to the shamDN group. These
results provide a foundation for planning a future large-scale random-
ized controlled trial aimed at determining the effectiveness of dry
needling in this population.

Our high adherence and retention rates demonstrate feasibility,
aligning with comparable dry needling studies in other painful muscu-
loskeletal conditions affecting the neck, shoulder and heel.°>"” Specif-
ically, the adherence reported in these studies, which involved
2-10 treatment sessions, ranged from 95% to 100% for groups receiving
dry needling, with the exact same range of rates observed for the
comparator groups. Similarly, this study reported 99% adherence rate
for the realDN group and 91% for the shamDN group. The retention rates
for dry needling groups in these studies ranged between 98% and 100%,
while the comparator groups had rates from 95% to 100%. Our realDN
group also achieved 100% retention, whereas the shamDN group was
slightly lower at 87%, which is slightly below the rates reported for the
comparator groups. These findings confirm that dry needling in the
pelvic floor muscles, an area that could be particularly sensitive, is a
feasible treatment approach for PVD.

We were able to recruit about six participants per month, which is
consistent with what is typically observed in the laboratory setting for
this population.*> Among the 77 women that were contacted to partic-
ipate, most (60%) proceeded with the study, resulting in a screen failure
rate of 40%. This rate falls within the highest brackets published in PVD
studies, which range from 24% to 70%.4>46:51.58-60 gince no women
declined to participate due to the nature of the intervention, it seems
that the dry needling approach did not deter participation.

Similar to what is reported in the literature,>®®"%? no “major side
effects” occurred; only “minor side effects” were reported. In the realDN
group, the most frequently reported effect was pain during the proced-
ures, followed by muscle soreness and bruising. These findings are

of dry needling in treating PVD. The high adherence to treatment consistent with previous studies on dry needling for other
" x p= 47 g o p=.25
Affective attitude Ethicality
realDN 9 17 26 48 realDN waw g 13 74
shamDN 18 53 b shamDN a1 59
1] 20 40 60 80 100 0 20 40 60 80 100
Uncomfortable No opinion Comfortable Really comfortable Inappropriate No opinion Appropriate Completely appropriate
=39 . . = .56
Burden e Perceived effectiveness =
realDN 22 g 61 3 realDN E] 26 6 39
shamDN 2 65 12 shamDN & 18 24 29 24
o 20 40 &0 80 100 o 20 40 (4] B0 100
A lot of effort Mo opinion Little effort No effort Totally disagree Disagree No opinion Agree Totally agree
. p=.29 o p=.18
Intervention coherence Global acceptability
realDN 13 17 7 52 realDN 9 26 65
shamDN 12 18 47 F shamDN L G5
0 20 40 60 80 100 0 20 40 60 80 100
Disagree Mo opinion Agree Totally agree No opinion Acceptable Totally acceptable

Fig. 4. Posttreatment acceptability for each group and dimension. For acceptability, percentages are presented for each dimension. y? tests p>.05 between groups for
all dimensions. For cells with a count of less than 5, Fisher’s exact test was considered.
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Pain intensity (NRS)
B
/rn

Baseline Posttreatment

e al DN shamDN

Fig. 5. Pain intensity from baseline to posttreatment according to treatment
groups. Mean estimated values over time according to treatment groups. The
mean pain intensity was measured with the NRS. Mean estimated values and p-
values were derived from the linear mixed models. The letter “a” represents
significant within-group slope in the realDN group, p<.001, “b” denotes sig-
nificant within-group slope for shamDN group, p <.05, “c” represents between-

group slope significant difference, p<.001.

Table 5
Pain and sexual function at baseline, and posttreatment, and mean differences
between groups.

Study measure realDN shamDN Mean difference p-
(n=23) (n=21) between groups value
(95%CI)

Pain intensity

(NRS)
Baseline 6.8 (1.4) 6.5 (1.6) 0.3 [-1.3; 0.6] .05
Posttreatment 3.1(@1.5) 5.5(1.7) 2.4 [1.4; 3.3] <.001
Sexual (n=23) (n=20)

function

(FSFI)
Baseline 18.3(7.3) 19.2 (8.0) 1.0 [-3.6; 5.5] .67
Posttreatment 23.8 (8.0) 22.7 (7.5) 1.2 [-5.8; 3.5] .62

Data shown are the mean estimated scores and standard errors derived from
linear mixed models according to treatment group and mean difference between
groups (95%CI). DN, dry needling; CI, confidence interval; NRS, numeric rating
scale; FSFI, Female Sexual Function Index.

30 +

25

20 L

Sexual function (FSFI)

Baseline Posttreatment

— 22| DN shamDN

Fig. 6. Sexual function from baseline to posttreatment according to treatment
groups. Mean estimated values over time according to treatment groups. Sexual
function was assessed with the Female Sexual Function Index (ranges 2-36;
higher values are related to better sexual function). Mean estimated values and
p-values were derived from the linear mixed models. The letter “a” is associated
with a significant within-group slope in the realDN group p <.05.
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p=.75
realDN (n=23) 30 26 35 8
shamDN (n=20} 7 22 45 16
] 20 40 &0 80 100
Very much improved Much improved » Minimally improved Mo change

Fig. 7. Patient Global Impression of Change. For PGIC, percentages are pre-
sented for perceived improvement. P-value denotes between-group difference.
PGIC, Patient Global Impression of Change; DN, Dry needling. Fisher’s exact
test; p<.05 differences between groups.

musculoskeletal conditions.**®""%> Post-needling soreness has been
attributed to tissue micro-damage caused by the needle, which often
leads to minor local bleeding and an inflammatory response.®®
Furthermore, multiple needle insertions and the elicitation of local
twitch responses have been linked to post-needling muscle soreness.®*
Notably, a higher percentage of transient autonomic reactions, such as
sweating, shivering and fatigue, were reported exclusively among par-
ticipants in the realDN group. These autonomic responses were moni-
tored and resolved in-person during study visits and had completely
subsided by the participants’ departure from the research center. The
observed increase in parasympathetic responses was consistent with
findings documented in the musculoskeletal literature.®>°® Although
some studies have reported more severe autonomic reactions, including
instances of loss of consciousness®>°® such events did not occur in this
study. Interestingly, these autonomic reactions were observed exclu-
sively during treatment of the pelvic floor muscles in the realDN group
in eight participants. Specifically, five participants experienced these
reactions while inserting a needle into the perineal body. Two partici-
pants had similar reactions during needling of the bulbospongiosus
muscle, and one during the needling of the transverse perineal muscle.
Research indicates that women with PVD often exhibit a heightened fear
of pain® and that in response to painful stimuli, they may show
increased activity in certain areas of the central nervous system related
to fear-avoidance behaviors.®®”° Studies have demonstrated that
exposure to fearful stimuli or anticipation of pain may activate the
sympathetic nervous system, resulting in measurable physiological
changes such as increased heart rate, sweating and peripheral vaso-
motor responses.”’’? Furthermore, the association of actual needle
insertion with pain or discomfort can amplify fear and anxiety.”* Finally,
it is well established that realDN elicits an immediate activation in the
sympathetic nervous system, compared to shamDN.”® Since the second
treatment block involved needling muscles located in the surroundings
of the painful area, it is plausible that dry needling in this zone associ-
ated with pain may have contributed to the higher occurrence of auto-
nomic responses observed in this treatment block.

Reporting acceptability is key in studies, investigating a new mo-
dality or applying a known treatment to address a specific condition for
the first time. It enables researchers to explore the extent to which in-
dividuals receiving the intervention deem it appropriate based on their
cognitive and emotional responses.’’ However, it appears that no dry
needling studies examined participants’ perceptions of dry needling
across various pathologies or anatomical areas. Exploring acceptability
was particularly important in this study, given the sensitive and private
nature of the anatomical area involved. At first glance, the prospect of
receiving needle punctures in the pelvic floor may appear daunting.
However, the majority of participants in the study reported that dry
needling was “comfortable”, “ethically acceptable,” and “globally
acceptable” for treating PVD.
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This study demonstrated that realDN had a statistically significant
greater reduction in pain intensity during intercourse compared to
shamDN. Importantly, this reduction is also clinically meaningful given
that both the within-group change in the realDN group (54% reduction
in pain intensity, mean change —3.7 (SD 1.5)) and the mean between-
group difference (2.4, [95%CI 1.4; 3.3]), which exceeded the clini-
cally important threshold of 1.0 point on the numerical rating scale for
between-group differences applied in other trials on chronic pain.”®

The realDN group showed a significant improvement in sexual
function, but the difference between groups was not statistically sig-
nificant. One possible explanation for this finding may be a lack of
statistical power. This sample size was determined based on feasibility
outcomes and may not have been sufficient to detect between-group
differences for effect outcomes. Another plausible explanation lies in
the fact that the women participating in this study did not benefit from a
comprehensive educational psychosexual program, which is typically
included in a multimodal physical therapy approach. The absence of this
key component may have limited effectiveness of the intervention in
addressing psychosexual outcomes, such as sexual function.”® In the
field of dry needling, combining dry needling with a contemporary pain
neuroscience approach is recognized as a way to enhance and prolong
treatment effects.>® This may partly explain why participants in the
study reported a lower perception of change at posttreatment. In
contrast, a large-scale randomized controlled trial treating PVD with
multimodal physical therapy, which included a psychosexual educa-
tional program, found that 79% of participants in the physical therapy
group reported feeling “very much” or “much improved” at posttreat-
ment, supporting the importance of incorporating an educational pro-
gram into treatment strategies.*°

Strengths and limitations

The main strengths of this study included its sham-controlled ran-
domized design, the blinding of both participants and data analysts,
meticulous eligibility criteria that involved a standardized gynecological
examination to confirm the diagnosis of PVD and rule out potential
confounding variables, as well as a high adherence rate. Regarding
limitations, certain aspects should be acknowledged as potential con-
straints to the generalizability of the findings. First, this study was
conducted at a single site and involved only one therapist, which may
limit the external validity. Second, we did not collect data on partici-
pants’ race and ethnicity, potentially restricting the applicability of the
results to diverse populations. Finally, only short-term effects were
assessed, future research should explore whether these effects are sus-
tained over a longer duration.

Conclusions

The findings of this study demonstrated that using dry needling to
treat women with PVD is both feasible and acceptable. Importantly, the
results revealed a statistically and clinically significant improvement in
pain during intercourse associated with the realDN treatment compared
to shamDN. While it is essential to further validate the effectiveness of
dry needling with a large scale randomized controlled trial, the data
gathered from this study will be instrumental in shaping and designing
future research efforts.
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