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Abstract
Purpose: This study explored the impact of a novel one-time workshop, aimed to empower women throughout their birth
experience through the use of pain neuroscience education concepts.

Methods: A pre-post cohort study design involving a 90-minute workshop with pregnant women in their third trimester.
Education related to physiologic birth principles with an emphasis on pain neuroscience education and recent associated
best practice guidelines represented the focus of the workshop. In addition to the collection of feasibility data outcomes
were measured pre and post workshop as well as within the first 6 weeks post-partum.

Results: A one-time workshop that focused on pain neuroscience education was feasible. All participants used pain
modulating strategies based on the workshop content and 92% of participants reported they would recommend the
workshop. Further the workshop and had a positive effect on outcomes. Specifically, significant improvements for self-
efficacy were found post-workshop.

Conclusion: Pain neuroscience education appears to be feasible to delivered in a one-time workshop format and appears
to have the potential improve birth outcomes. Future to be delivered fully powered trials are required to adequately test

and confirm these preliminary findings.

Introduction

A physiologic birth constitutes a baby born vaginally following a
labour that is not altered by medical interventions [1]. Specifically,
this involves spontaneous onset and progression of labour at term,
utilizing the woman’s innate hormone physiology [2]. Compared
births involving common interventions such as synthetic oxytocin
or epidural analgesia, physiologic births provide superior outcomes
for both mother and baby [2]. Specifically, enhanced outcomes for
the baby include increased breastfeeding rates and infant-maternal
attachment, while the mother will also benefit from increased
satisfaction as well as reduced labour duration and peripartum
morbidity [1,3-5]. Moreover, a physiologic birth is protective for the
perineum and pelvic floor [3]. The correlation between instrumental
delivery, recumbent birth positions and directed Valsalva pushing
strategies with pelvic floor injury is well-established [6-8].

The increasing rates of medical intervention in birth is discordant
from current clinical practice guidelines (CPGs) [8-15]. Both the
Society of Obstetricians and Gynecologists of Canada (SOGC) and
the American College of Obstetricians and Gynecologists (ACOG)
recently updated their CPGs surrounding labour management,
advocating for practices in concordance with physiologic labour and
birth, inclusive of non-pharmacological pain management [13-14].
Notably, the most recent SOGC CPGs highlights the importance of
improving the mother understands of the physiology and complexity
of neurophysiologic and endocrine resources, inclusive of pain

during labour [15]. Specifically, concerning pain neuroscience
education (PNE), this most recent CPG is the first to explicitly
focus on the important issues of understanding and related to the
pain output signals and associated hormone processes that support
birth and maternal-infant attachment [15].

Pain science is an overarching team that describes the emerging
multifaceted understanding of pain. In birthing practices, labour pain
management continues to primarily focus on pharmacological means
to diminish the sensory input of pain [19]. However, the neuromatrix
theory recognizes pain experience to involve sensory, emotional and
cognitive inputs, including aspects from past experiences, stress
regulation, sense of safety and immune systems [20]. The current
evolved understanding of pain is multi factorial and acknowledges
the context dependent nature of the pain output from the brain.
Various mechanisms of pain control have been described in the
literature and have been utilized through education and training in
health care. Three of these have been described in relation to birth
processes. First, the Gate Control mechanism works by creating
pleasant stimulations in the painful area, such as rubbing a toe after
it has been stubbed [15]. Second, the Diffuse Noxious Inhibitory
Control (DNIC) works by applying painful stimulations at any site
on the body for the duration of each painful stimulus, releasing
endogenous morphine to decrease experiences of pain [15]. Finally,
the Central Nervous System Control (CNSC) mechanism utilizes
the underlying knowledge of the context dependent nature of the
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produced pain output. Understanding the mindset and the physical
and social environment as powerful modulators of context is key to
this over arching mechanism [15]. The lack of utilization of PNE
in perinatal care represents a clear care gap.

Pregnant women lack awareness regarding physiologic birth
strategies and the associated risks of non-physiologic birth methods
in part due to inadequate training and experience of related health
care providers [2,15]. These findings support the necessity for
research specifically devoted to enhancing a woman'’s self-efficacy,
knowledge and birth outcomes through education and empowerment,
inclusive of PNE. Therefore, the objective of this pilot study was
to examine the potential effect of a one-time workshop, aimed
to empower women throughout their birth experience through
specifically incorporating PNE within the context of knowledge
translation related to physiologic birth best practices [16-18]. We
hypothesized that including PNE within a group prenatal workshop
would improve self-efficacy and coping in the birth process as well as
improve physiologic birth outcomes. Specifically, we are interested
to determine the impact of the intervention on: (1) understanding of
pain; (2) understanding of physiologic birth; (3) self-efficacy prior
to birth and (4) birth outcomes.

Methods

Study Design

A pre-post cohort study design was conducted. Participant’s
baseline understanding of pain neuroscience, physiologic birth
knowledge and perceived self-efficacy were assessed using three
self-report measures immediately prior to the interactive workshop.
All participants were assessed using the same three self-report
measures immediately following workshop completion. Participants
were then administered one self-report survey by phone or email
two to six weeks post birth to track birth outcomes and assess the
perceived utility of the workshop. Ethics approval was granted by
the Hamilton Integrated Research and Ethics Board.

Participants

Women in the third trimester of pregnancy were invited to attend a
one-time 90-minute interactive workshop. Women were recruited
primarily through poster dissemination at various perinatal care
settings in the Greater Toronto Area Ontario, Canada.

Intervention

A 90-minute interactive workshop was delivered in on two occasions
in the Greater Toronto Area Ontario, Canada [21-27]. The objectives
of the workshop were to educate and empower participants regarding
their upcoming birth through knowledge translation of best evidence
and CPGs and related PNE specific to the birth process.

Data collection

Outcome Measures

The following self-report measure was administered at baseline and
immediately post-workshop.

Pain Neurophysiology Questionnaire (Moseley 2003)

Participant’s understanding of pain science and their
conceptualizations of pain were measured using the Moseley’s pain
neuroscience questionnaire, which has been validated in chronic
pain populations [30]. This questionnaire is made of 19 question
items with respective responses of true, false or undecided [31].
Each correct response is given one point and incorrect or undecided
responses are given zero points [31]. Participant’s total correct scores

were recorded into an Excel spreadsheet as percentages.

Outcome Measure Development

The research team utilized a systematic four-step process, to develop
self-report measures to be used pre-workshop, post-workshop and
post-birth including a knowledge of physiologic birth questionnaire,
self-efficacy questionnaire and a post-birth survey [32]. The first
step is described as domain identification, which was accomplished
through a systematic review of the literature. The second step, item
identification, involved the generation of items from previously
established content domains. The third step, instrument formation,
consisted of writing components from item identification in a
more suitable and practical format. The fourth step involved pilot
testing questionnaires in this study cohort. Modifications to the
questionnaires were made based on peer review and feedback
provided, which included changes to items due to ambiguity and
irrelevance, as well as rationalizations for measurement scales
utilized.

Knowledge of Physiologic Birth Questionnaire

Participant’s understanding of concepts, processes, mechanisms and
benefits of a physiologic birth was assessed using a constructed self-
report measure with two multiple choice and seven true or false items.
This questionnaire also measured participants’ understanding of
common pain modulating strategies during labour and delivery, pain
versus suffering distinctions, and available perinatal birth supports.
Correct responses were give one point and incorrect responses were
given zero points. Likewise, participants’ total correct scores were
recorded into an Excel spread sheet as percentages.

Self-Efficacy Questionnaire

In order to measure constructs related to birth self-efficacy, items
from the Coping Self-Efficacy Scale (CSES) and Childbirth Self-
Efficacy Inventory (CSFI) were combined [33,34]. The CSES is
a reliable and valid measure of self-efficacy in various cohorts
[33,34]. The CSES has not been validated in pregnant women to
date, whereas the CSFI has been validated in multiple perinatal
populations [35,36]. However, the CSFI is time intensive because
it incorporates 62 items [36]. Therefore, the CSES and CSFI were
combined to develop a feasible self-reported measure of self-
efficacy, the Self-Efficacy Questionnaire [35,36]. Specifically, in
order to combine these measures, thematic analysis was conducted
and produced three overlapping constructs with corresponding
question items: (1) Use of problem-focused coping related to your
upcoming birth (eight items), (2) Stop unpleasant emotions and
thoughts related to your upcoming birth (three items), and (3) Get
support from friends and family-related to your upcoming birth (two
items). Finally, an 11-point Likert scale, adapted from the CSES,
was applied, where one point signified “cannot do at all” and 10
points represented “certain can do”.

Pre- and Post-Workshop Packages

The pre and post workshop packages incorporated the three
self-report measures outlined above: Pain Neurophysiology
Questionnaire, Self-Efficacy Scale and Knowledge of Physiologic
Birth Questionnaire. Participant demographic questions pertaining to
age, due date, number of previous births, anticipated birth support,
attending practitioner, and planned birth environment (home or
hospital) were included in pre-workshop packages [30]. Pre- and
Post-Workshop Packages were administered immediately before
and after the workshop, respectively.
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Post-Birth Survey

The Post-Birth Survey was developed to track birth outcomes and
assess the utility of the workshop including knowledge of pain and
suffering distinctions, implementation of self-efficacy and pain
modulating strategies during birth, implementation of medical
interventions as well as the participant’s overall experience related
to the event of childbirth. This survey was informed by Childbirth
Connections, recommendations from the SOGC CPGs and
population specific meta-analyses [3,13,15,28,37]. Item responses
included a seven point Likert Scale, which has been proven to be
more accurate and easier to use compared to alternative ordinal
scales [38]. This survey was administered within 6 weeks after the
participant’s birth through email or phone.

Feasibility of the Intervention

Feasibility of the intervention relates to the degree to which the
participants enroll in, complete, and comply with the intervention.
The feasibility of the intervention was monitored through a research
log and a post-intervention survey.

The research log determined:

The number of eligible participants who enrolled in the study, the

reported reasons for non-participation, and the number of participants

lost to follow-up in addition to the reasons for this.

The characteristics of participants will also be determined through

the research log.

a) The level of fidelity of the protocol (the extent to which the
research team adhered to the components of the protocol),
based on team meetings and collaborative follow-up through
the study period.

b) The baseline characteristics of the participants who completed
the intervention through to the follow-up survey and those who
withdrew.

The survey determined the following:

a) The reported reasons for compliance and non-compliance with
the intervention, that is if knowledge learned in the workshop
were applied or not.

Data Analysis

Descriptive statistics were calculated for all demographic items. To
test for normality of pre- and post-workshop scores, the Shapiro-
Wilk W-test was conducted, with a significance value of alpha
0.05. The Shapiro-Wilk W-test was selected as it is the most
appropriate normality test for sample sizes less than 50 [37]. Two-
tailed, paired sample t-tests were used to calculate mean difference,
standard error, and 95% confidence intervals as well as test for
statistically significant differences between pre- and post-Moseley
Pain Neurophysiology Questionnaire, Knowledge of Physiologic
Birth Questionnaire, and Self-Efficacy Questionnaire scores using
STATA software (version 14.2). Clinically meaningful change was
assessed using differences between means. Descriptive statistics
were also calculated for Post-Birth Survey items.

Results

A total of 12 women completed this study, the majorities were
nulliparous (67%), anticipated spousal birth support, and listed
a midwife as their attending practitioner (Table 1). All pre and
post self-report measures are displayed in. Questionnaire scores
demonstrated parametric distribution (p > 0.05). Mean difference,
standard error, and 95% confidence intervals for all pre- and post-
workshop self-report measures. Pain Neurophysiology Questionnaire

(Moseley) scores post-workshop did not significantly increase (t=-
0.1173, degrees of freedom (DF)=22, p=0.91), whereas Knowledge
of Physiologic Birth Questionnaire scores slightly decreased, but not
enough to reach statistical significance (t=0.1750, DF=22, p=0.86).
However, Self-Efficacy Questionnaire scores post-workshop
significantly increased (t=-2.2695, DF=22, p =0.03).

Table 1: Participant Demographics (n=12)

Age

Mean (SD) 34.3 (3.8)
Range 30-42
Number of Previous Births (%)

Nulliparus 8 (67)
Multiparus 4 (33)
Due Date

Range ‘ April 03, 2018- June 04,2018
Anticipated Birth Support (%)

Spouse 12 (100)
Doula 3(25)
Family 4 (33)
Friend 1(8)
Attending Practitioner (%)

Midwife 10 (83)
OB-GYN 19
Family Practitioner 1(9)
Midwifery Delivery Setting (%)

Home 7 (58)
Hospital 3(25)

SD= standard deviation; OB-GYN = obstetrician- gynecologist

Table 2: Pre-Post Workshop Results (n=12)

Mean (SD) Range Mean 95% CI
Difference (SE)
Pain Neurophysiology Questionnaire
Pre Workshop 73.68 (8.64) | 63.16-89.47 -0.44 (3.74) (-8.19,7.31)
Post Workshop 78.51 (9.64) | 68.42-94.73
Knowledge of Physiologic Birth Questionnaire
Pre Workshop 84.26 55.55-100 0.93 (5.29) (-10.04,11.90)
(15.32)
Post Workshop 83.33 66.66-100
(10.05)
Self-Efficacy Questionnaire
Pre Workshop 7.29 (1.14) 5.54-9.38 -0.89 (0.39) (-1.71,-0.08)
Post Workshop 8.19 (0.74) 6.85-9.69

SD= standard deviation; SE= standard error; CI = confidence interval

Post-Birth Survey descriptive statistics are summarized in Table
3. Participants felt they were in control of the birth (mean= 6.25,
SD= 0.62), had adequate levels of support (mean= 6.5, SD=0.67)
and experienced minimal suffering (mean= 1.67, SD= 1.15). Most
participants had a vaginal birth (83%) and were free to move
during labour (83%). Recumbent birth positioning was the most
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common position reported (58%) as was the use of spontaneous
pushing (67%). Eleven participants said they would recommend
the workshop to other expecting mothers and their partners. All
participants used at least one non-pharmacological pain-management
strategy introduced in the workshop during their birth (Table 3).
Specifically, participants on average used 10 (SD= 2.68) non-
pharmacological pain management strategies during birth, the
majority classified as CNSC (53%), followed by GCT (42%), and
DNIC (5%). Generally, participants emphasized the role of their
partner, doula, and/or midwife having the greatest positive impact
on their birth experience.

Table 3: Post Birth Survey Findings (n=12)

Item Mean (SD) Frequency (%)
Satisfaction with Birth 5.83 (1.11)

Level of Support with Birth 6.5 (0.67)

Level of Control 6.25 (0.62)

Pain Management 5.5(1.62)

Pain Unmanageable 3.25(1.6)

Level of Suffering 1.67 (1.15)

Birthing Position

Recumbent 7 (58)
Seated 1(8)
Side-lying 1(8)
Four-point 1(8)
Supine 2(17)
Pushing Technique

Directed 2 (17)
Spontaneous 8 (67)
Directed + Spontaneous 1 (8)
N/A (Surgical) 1(8)
Birth Setting

Home 4 (33)
Hospital 8 (67)
Vaginal Birth 10 (83)
Perineal Tearing 8 (67)
First Degree 5(42)
Second Degree 3(25)
Third Degree 0(0)
Fourth Degree 0(0)
Vaginal Birth with Instrumentation 1(8)
Episiotomy 0(0)
Cesarean Birth 2(17)
Augmentation with Oxytocin 3(25)
Epidural 4 (33)
Pain Management Strategies

Gate Control 41 (8)

DNIC 6 (5)

CNSC 53 (9)

Preparedness of Workshop for 6.25 (0.62)

Birth Experience

Satisfaction with Knowledge 5.67 (1.15)

Received from Workshop

Recommendation of Workshop 11(92)
Superior to Previous Birth 5.8 (1.10)

Experience

Strategy attributed to Positive

Impact on Birth Experience

Partner 2 (17)
Doula 2(17)
Midwife 1(®
Setting 2 (17)
Equipment 1(8)
Combination 3(25)

DNIC= Diffuse Noxious Inhibitory Control; CNSC= Central
Nervous System Control; SD= standard deviation

Discussion

To the authors’ knowledge, this is the first study exploring the
impact of a one-time workshop focused on PNE. In accordance to
the SOGC CPGs, there are many benefits of physiologic labour and
birth for both mother and baby, involving a significant increase in
oxytocin, beta-endorphins, prolactin and other catecholamines. These
hormones are essential in supporting labour and birth processes, such
as high-intensity uterine contractions, pain modulating mechanisms
as well as lactation and fetal development [13,15,38-41]. Therefore,
disruption of these hormonal systems through common maternity care
practices, can understandably increase the risk of complications and
newborn morbidities such as less-frequent involuntary contractions
[43,44].

Although we observe no significant change in participant knowledge
of pain neuroscience and physiologic birth processes post-workshop,
there was a statistically significant improvement in birth self-
efficacy. However, the magnitude of improvement of self-efficacy
was not clinically significant, as inferred from “rule-of-thumb”
calculations of 30-36% change when no cut-off values exist in
the literature [45]. These results could be due to a ceiling effect,
as participants demonstrated high levels of baseline knowledge of
pain neuroscience, physiologic birth processes and self-efficacy.
Additionally, the small sample size also increases the chance of
Type 2 error, limiting the chance of correctly identifying significant
change [46].

Our results indicate that participants had positive birth experiences
following participation in the workshop studied. Specifically,
participants were able to cope with the experiences of birth, as
reflected by high levels of reported control, ability to manage pain
as well as minimal experiences of suffering and unmanageable
pain during the birth process. This finding is corroborates the
recommendations set out by the SOGC, which emphasize the
utilization of any pain management mechanism to facilitate freedom
of movement, improve self-efficacy and limit suffering during
childbirth [13,15].
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Additionally, the majority of participants experienced a physiologic
birth. Our participants’ birth outcomes were notably different than
the Ontario (Canada) average when compared with normative data
from the Better Outcomes Registry and Network (BORN) database
(2016-2017). According to BORN the frequency of vaginal births
in Ontario is 71.6%, the frequency of epidurals is 73.8% and the
frequency of instrumental vaginal births is 12.4%. In contrast
among our participants the frequency of vaginal birth was 83%,
the frewence of epidurals was only 33% and the frequency of
instrumental vaginal births was 8%. The design of this study does
not allow for us to conclude that the birth outcomes noted were
a result of the workshop intervention used. However, our results
congruent with those of a 2014 meta-analysis comparing birth
outcomes when non-pharmacological strategies were used, compared
with “usual care” [3]. Given the ratings of control and manageability
pain throughout their birth, this pilot study does appear to supports
PNE as an antenatal education strategy that warrants further study.

Suffering and pain represent two distinct constructs that are not
mutually exclusive. Pharmacological interventions act to minimize
sensation and pain, these interventions do not address the experience
of suffering, or the distressing psychological state that may or may not
be associated with pain (i.e. helplessness, anguish, fear, panic, or loss
of control) [15, 28]. During the various stages of the birth process, a
diverse set of needs must be met in order to prevent suffering, often
including non-pharmacological approaches, such as: knowledge
about pain and coping strategies, continuous labour support that is
confident and caring, as well as a peaceful and safe environment [15].
As compared to use of epidurals, non-pharmacological approaches
further benefit birth experiences and outcomes by decreasing pain
intensity as well as the likelihood of invasive procedures (e.g.
Cesarean-sections) and labour complications (e.g. fetal distress
and severe vaginal tearing) [15,23-26]. Despite extensive research
in support of non-pharmacological approaches, epidurals and other
medical interventions are still widely used in current practice [29].
Our findings support the feseaility and potential effect of PNE.

Currently, there remains a disconnect between common birth
practices and CPGs [2,13]. This pilot study highlights the potential
role PNE and mobilizing physiologic birth evidence and associated
recommended best practices to bridge this gap

Limitations

Although we were able to follow up with 100% of participants that
enrolled in our study, a limitation of this pilot study was the small
sample size [47]. Consequently, an acceptable level of power was
not determined, reducing the probability of detecting significant
differences between pre-post workshop outcomes. Second, in
absence of a control group, inferences of workshop effectiveness
could only be compared to normative data through BORN.

Conclusion

Pain neuroscience education and awareness of associated best
practice guidelines that support physiologic birth practices have
the potential to improve birth outcomes. Future fully powered
trials are required to adequately test and confirm and extend these
preliminary findings.
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