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ABSTRACT

Background: Physical Therapists in the United States can perform Dry Needling (DN) in
most states with the legal requirement for the therapist to obtain written and/or verbal
informed consent (IC). When consenting patients to DN treatment, it is necessary to
inform patients of potential risks of harms. In cases where risks are disclosed as part of
IC, patients have potentially shown poor recall which calls into question how best this type
of information should be presented.

Purpose: To develop a risk of harm statement that can be used on an IC form for DN in
both the clinic and research settings to improve patient autonomy and decision making.
Research Design and Methods: The Delphi study involved three rounds of
questionnaires to gain expert consensus for inclusion of AEs for IC. Inclusion criteria for
DN experts included: (1) >= 5 years practice performing DN and one of the following
secondary criteria: (a) Certification in DN, (b) Completion of a manual therapy fellowship
that included DN training, or (c) >= 1 publication involving the use of DN. Participants
rated their level of agreement using a 4-point Likert scale. Consensus was defined as >=
80% agreement or >=70% and < 80% agreement with Median >= 3, Interquartile Range
<= 1, and Standard Deviation <= 1. A Nominal Group Technique (NGT) methodology
was used to achieve consensus among participants to identify what needs to be included
in a risk of harm statement to allow patients understand the true risks. Participants
included: policy experts, legal experts, DN experts, and patients who received DN. The
NGT session consisted of 5 rounds of idea generation and final consensus voting which
lasted for 2 hours. Consensus for inclusion of ideas was defined as >= 80% agreement
following 2 rounds of voting.

Analysis: In both studies, median, Interquartile range (IQR), standard deviation, and
percent agreement (combined “strongly agree” and “agree” responses) were calculated.
A Wilcoxon rank-sum test was used to evaluate the consistency and stability of responses
between questionnaire responses. Statistical significance was defined as P < 0.05.
Kendall's coefficient of concordance (w) was calculated in each round to determine
agreement between participants. Readability analysis included: Flesch-Kincaid grade
level, Flesch Reading Ease Score, and sentences.

Results: Thirty-Nine DN experts were included in the Delphi Study and five participants
were recruited in the NGT study (N=1 legal expert, N=1 policy expert, N=2 DN experts,
and N=1 patient). Fourteen AEs identified for inclusion on a risk of harm statement:
bleeding, diaphoresis, fatigue, pain during/after, pneumothorax, soreness, bruising,
dizziness/lightheadedness, drowsiness, superficial hematoma under skin, skin redness,
neurological symptoms, syncope, and temporary increase in symptoms. Each AE was
categorized by the experts where 93.6% agreed with the definitions for both severity and
likelihood. In the NGT, participants identified 27 elements for IC, 22 of which reached final
consensus. The elements pertaining to a risk of harm statement included being able to
order the risks that can occur and to stratify the severity and likelihood of each risk.
Conclusion: A final risk of harm statement was generated for inclusion on IC for DN.
The final risk of harm statement was 20 sentences long, was written at a 7" grade reading
level, contained an ordered list of risks by severity and likelihood of occurrence, and had
a Flesch Reading Ease Score of 65.0.

il



ACKNOWLEDGEMENTS

| would like to thank my family for all their love, support, and encouragement. First, |
would like to thank my wife, Leslie Ickert, for her continued support and encouraging
words. Her ability to manage tasks at home provided the flexibility needed to complete
this project. | would also like to thank my daughter, Hadassah Ickert who always provided
love and support. My daughter made sure that | was never without a meal or a drink while
| continued to work diligently on this dissertation. | would also like to thank my parents,
sister, mother-in-law, and sister-in-law for all their support and encouragement during this
process.

| would like to thank my committee members; Drs. David Griswold, PT, Ph.D, Associate
Professor of Physical Therapy at Youngstown State University, Ken Learman PT, Ph.D,
Professor of Physical Therapy at Youngstown State University, and Chad Cook, PT, PhD,
FAPTA, Professor of Physical Therapy at Duke University. Each of the committee
members provided outstanding support and feedback during the dissertation process. Dr.
Griswold served as the chair for the dissertation and provided excellent guidance and
support in helping me continue to grow as a researcher. | will never forget the many
‘good discussions” that formed the foundation for successful completion of this
dissertation. Dr. Cook ensured the methodology and procedures were followed
appropriately when developing the studies in my dissertation. Dr Cook was always
available to respond to any questions in a timely manner and his expertise proved
valuable in refining my skills in research design. Dr. Learman provided excellent guidance
throughout the process and consistently challenged my thought process to sharpen my
skills when evaluating the literature and developing new ideas. | am honored to join them
as colleagues and hope to continue collaboration with them in future studies.

Lastly, | would like to thank Youngstown State University, Bitonte College of Health and
Human Services, and the Department of Physical Therapy. | also would like to personally
thank my colleagues, Dr Jim Benedict, Dr Nancy Landgraff, Dr Shannon Dudash, Dr Cara
Caramusa, Dr Cathy Parrot, Dr Omar Ross, and Dr Annie Tapp who provided great
support and advice throughout the process. | am pleased to call them colleagues and
friends and look forward to continuing to serve with them in the years ahead. Additionally,
| would like to thank the students in our Physical Therapy program who showed great
interest in my work and provided words of encouragement during the process.

Most importantly, | thank God for the blessings and opportunity to utilize the gifts and
talents that | was endowed with. My faith in God has kept me well-grounded and allowed
me to continue to rest confidently in his presence. The gift of God’s grace is the greatest
gift of all, and no matter the works we accomplish in this life, that grace has afforded us
the opportunity for greater rewards which will be realized as we pass on from this life. To
God be the glory forever more.

But Jesus looked at them and said, “With men it is impossible, but not with God; for with
God all things are possible.” (Mark 10:27).

v



TABLE OF CONTENTS

(010 F=To] (=1 gt IR 1o { (oo [ T3 0] o [N 1
1.1 BaCKGIOUNG ...ttt ettt et b e b st ae s e esaenseennas 1
1.2 Statement Of Problem ..o 2

L B S T o= Tor ) To30 N | o ¢ ISR 5
L S T o 1= Tor | To30 N | o 4 SRS RRR 5
1.3 Background and SignifiCanCe...........cccoouieiiiiiiiieiiceeeeeee e 6
1.4 Scope of the INVeStIGatioNn.............ociiiiiiciece s 7
1.5 Definition Of TEIMIS ..ot 8
1.6 SUMIMAIY ..ottt ettt et e e re et e e b e s reesbeesaeestesseensesseeseeneas 8

Chapter 2: LIterature REVIEW...........ooviiuiiiieeeeeceeeeeee et eaa e 12

2.1 INErOAUCHION ...ttt ettt et et ae s 12
2.2 Overview of Informed ConseNt............cc.ooviiiiiieiiceceee e 13
2.2.2 Basic Principles and Elements of Informed Consent .............cccccoeeieieiieinnen. 13
2.2.3 Evolution of the Informed Consent FOrm...........cccccveieiieiieiiiieeeee e, 15
2.3 Overview of Dry Needling .........ccooviiiiieieeeeeeeee e 20
2.3.1 History of Dry Needling and ACUPUNCIUrE. ............cccocoverieriieienieieeieeeeeee s 21
2.3.2 Physiological Effects of Dry Needling Application ...........ccccococviienenenenennnn 26
2.3.3 Dry Needling Theory and Application as a Treatment Intervention ................. 29
2.3.4 Scope of Practice and Dry Needling Training..........ccccccoeeieveiieiieieeieieeee, 31
2.4 Classification of Adverse Events in Needling Procedures...........ccccccoeevevveiennne. 35
2.4.2 AEs experienced with DN techniques..........c..cccoooiiiiiiiiiiiiceeee e, 39
2.5 Methodological Approaches to Performing a Delphi Technique.......................... 48
2.6 Methodological Approaches to Conducting a Nominal Group Technique.......... 54
2.6.1 Logistical Considerations for Set-Up of a Nominal Group Study...................... 55
2.6.2 Format of Rounds in a Nominal Group Study...........c.ccoeeieiiiieiieiicicece, 56
2.6.3 Data Analysis from a Nominal Group Study .........c.ccccoeiiiiiiiiiciiceee, 56

Chapter 3: Manuscript #1 — Delphi Study ........c.oooooiieiieeeeee e 58

Chapter 4: Manuscript #2 — Nominal Group Technique Study ..........cccccevvevievieveeieee. 92

Chapter 5: DISCUSSION .......oooviieieeeeeeee et ettt e et e et e e et e enreeeaeeeneeenees 121
5.1 SUMIMAIY ...ttt ettt et ettt et e e saesbe e b e eseessaesseessesseesseessesseensenseans 121
5.2 LIMIEALIONS......couiiiiciecieee ettt ettt ta et e e seesreesseesaesteenseenaens 126
5.3 SHENGINS ...t et 129
5.4 FULUIE STUAIES ...ttt et eanen 130
5.5 IMplications fOr PractiCe ............ooviiiiiiiiieeeeeceeee et 131

APPENDIX Aottt ettt ettt ettt e b e e b e st e be e b e ese e be e b e ena e teenseesaenreenes 134
Delphi DemographiC FOMM .........ccoi it 134

APPENDIX Bttt ettt ettt et te et ae et e eaa e teenaeesaenreeneas 137
Nominal Group Technique DemographiC FOrm ...........cccooviiiiiiiieciiieeeceeeee 137

APPENDIX € .ottt ettt ettt ettt et e et eeae et e eta e teeaeeaneereennas 142
IRB Approval for Delphi STUAY .........ccooiiiiieee e 142

APPENDIX D ..ottt ettt sttt et be b e e st e sae b e enaesbeenaeenaenneenaas 144
IRB Approval for Nominal Group Technique Study............ccoovevieiinieiieiiceeeeeeee, 144

BIBLIOGRAPHY ...ttt ettt et ae et et aeeas e veeanas 146



LIST OF TABLES

Table 1 Adverse Events Reported in Trigger Point Dry Needling............cccoeoveeieiieienene. 41
Table 2 Minor Adverse Events Reported with Dry Needling..........ccccccoovevieieiiiniieieee, 42
Table 3 Major Adverse Events Reported with Dry Needling..........cccccoovevieiiniinieieee, 42
Table 4 Dry Needling/Acupuncture Adverse Events by Severity and Frequency............ 43
Table 5. Participant CharacCteriStiCs............cvooviooieeieeeeeeeeeeee e 80
Table 6. Final Adverse Event List from Round 1 ..o, 81
Table 7. Adverse Events for Inclusion on Informed Consent..............cccocovievinienicieenen, 83
Table 8. Adverse Events for Inclusion on Informed Consent..............c.cooooieiiiiicieenee, 85
Table 9. Feedback received during Round 2 from Participants..............ccccceeeviernreiennnn. 87
Table 10. Round 2 Majority Response for Classifying Adverse Events............................ 88
Table 11. Participant CharacteriStiCs ............oovvvviieiieeeee e, 113
Table 12. Results from Stage 3 and 4 Idea Generation and Clarification Points .......... 114
Table 13. Identified Elements for Inclusion in a Risk of Harm Statement...................... 116
Table 14. Readability Assessment of Generated Risk of Harm Statement.................... 118
Table 15. Readability Assessment of Acupuncture Risk Statement................................ 125

vi



LIST OF FIGURES

Figure 1. Overview of the Delphi Survey ProCess ..o 90
Figure 2. Participant Recruitment FIOW Diagram ............ccccoceoieiiiiiinieiieeceee e 91
Figure 3. Informed Consent Template ... 119

Figure 4. Risk of Harm Statement for Informed Consent

vii



Chapter 1: Introduction
1.1 Background

Dry Needling (DN) has become an increasingly popular intervention for the
treatment of a variety of neuro-musculoskeletal conditions. The application of DN
involves insertion of monofilament or acupuncture needles, which could result in
non-therapeutic adverse events (AEs). In states where DN has been approved for
use as an intervention, regulations have been developed to provide guidance in
the safe application of DN. Although there is variation in the requirements for DN,
many of the states require informed consent (IC) for the use of DN, despite
heterogeneity in the requirements. One of the required elements for IC includes
disclosing to the patient the potential risks and benefits. Current studies suggest
there is a lack of disclosure of risks prior to performing medical interventions'.
Since risk disclosure is an element of IC, there has been debate on whether
individuals are adequately informed regarding medical procedures. In addition,
studies have shown that current IC forms are often lengthy and complex which
makes it difficult for individuals to make informed decisions regarding their medical
care or participation in clinical research trials®>'°. To date, there is no consensus
on what information should be included in a risk statement related to DN
application.

Chapter 1 highlights the current problem and need to determine the elements and
framework for creating a shortened, concise risk of harm statement that can be

used on IC forms for DN.



1.2 Statement of Problem

Dry Needling (DN) refers to “a procedure that requires the insertion of thin
monofilament needles without the use of an injectate into muscles, ligaments,
tendons, subcutaneous fascia, and scar tissue”!'. DN can be traced back to the
1940’s. In the mid 1970’s the introduction of acupuncture needles into practice
became a driving force in the developing interest of incorporating DN into the clinic,
even though both techniques are distinctly different. Once DN was established,
healthcare professionals have enthusiastically incorporated DN into the clinical
setting and have described it as a “cheap, easy to learn, low risk, and minimally
invasive” therapy that can be combines well with other modalities'®. Over the past
10 years, many studies have examined the application of DN to numerous
pathological conditions, such as: temporomandibular joint dysfunction (TMD)'3.14,
post-stroke'®-17 plantar heel pain or plantar fasciitis'®'9, osteoarthritis?%-23,
headache?*2°, fibromyalgia®®3!, neck and shoulder pain3-3° Ilateral
epicondylagia*®, back pain*!, and hallux valgus*?. Additional studies were
conducted to identify the effects of DN. DN has been shown to: improve spasticity
and range of motion (ROM)*3, improve flexibility of muscles*—46, myofascial trigger
point pain*’-%, scar tissue®', and neuromuscular control®?53, Since DN can be
applied across different pathological conditions, there has been an increasing
number of healthcare professionals becoming trained and certified in DN. This
has led to the increased use of DN in the clinical setting with a need to continue to
produce high quality research regarding the development of practice guidelines.
As with any intervention technique, there is a need to further understand the risks

associated with such an intervention to allow for improved clinical decision making.



To date, there has been limited research that has examined the adverse events
(AE) of DN which has led to a call for further studies in this area®*5%. Additionally,
there has been no consensus among experts in how these AEs should be
classified. A scoping review found that there was a general lack of standardized
AE reporting and documentation which makes the relative risk of DN unclear®®. For
DN to be applied safely in a clinical setting there continues to be an increased need
to understand the AE’s associated with DN. This would allow patients to make

decisions regarding their own care and participation in research studies.

Enhancing patient choice is a central theme of medical ethics and law®"-%°.
Informed Consent (IC) can be defined as

“The process by which a researcher/physician sensitizes a
patient/participant about the nature of the study/research and what the
patient/participant is supposed to go through (interventions and data collection)
during the study/research, in their vernacular language that is non-technical and
fully understandable by the patient/participant, in order to help them to participate
with their complete willingness and without any coercion”°,

The current process of obtaining IC typically involves: explanation of the IC
to the participant, reading of the consent form by the participant, investigator
answering questions posed by participant, participant signs and dates the form,
investigator signs and dates the form, participant receives a copy of the form, and
another copy of the form is filed at the trial site®'. Informed consent is the legal
process used to promote patient autonomy while concepts of shared decision

making (SDM) is a widely promoted ethical approach®’. The development of IC



was formed through different strands of theory and practice over the years. These
ideas include: Autonomy, Medical Experimentation, Legal Developments, and
Rejection of Physician Paternalism®. As IC has become more developed over the
years, the shift from this paternalistic model has driven more towards promoting
patient autonomy with decision making. Autonomy refers to an individual who
chooses and makes major life decisions on their own rather than allowing other
individuals to dictate their choices. In the case of IC, the patient has the right to
make an informed decision regarding their participation in research or medical
treatment. One of the important elements of IC is the disclosure of risks involved
with an intervention®®. SDM is a process where clinicians and patients work
together to develop a treatment plan to help patients achieve health-related goals
and to determine which approach would be best in achieving those goals®*. Shared
Decision Making strengthens IC by emphasizing understanding and helping to
prioritize different medical interventions based on the patients values and
experiences®. Empowerment of the patient is important in healthcare and can
lead to improvements in overall quality of patient care and outcomes. Both
guidelines and IC are important components to help perpetuate shared decision
making that can lead to improvements in patient-centered care.

Dry Needling has been defined by a Task Force that was created by the
Federation of State Boards of Physical Therapy (FSBPT) as “a skilled intervention
performed by a physical therapist using filiform needles to penetrate the skin
and/or underlying tissues to affect change in body structures and functions for the

evaluation and management of neuromusculoskeletal conditions, pain, movement



impairments, and disability”.66. Throughout recent years, a great deal of studies
have focused on DN to deactivate myofascial trigger points. However, there has
been some support being gathered for increasing the scope of DN applications to
other target tissues such as tendons, ligaments, and scar tissue.

As DN interest continues to expand, there is a need to understand the risks
related to the use of DN. Understanding the risks associated with DN will allow for
improvements in clinical decision making regarding its application in the clinic.
Studies have identified the frequency and occurrences of potential AE’s that are
associated with DN%+%567 However, these studies have not shown a consistent
strategy and methodology for how the reported AEs should be classified. To
attempt to address this problem, studies have attempted to categorize and define
the types of AE’s that can be associated with DN, as well as AE’s that occurred
because of DN. A clinical commentary utilized classifications and definitions for
AE’s based on previously used definitions in prior studies®”. This study had a
severity classification system that uses 3 levels: mild/minor, significant, serious.
Other studies have utilized different terminology such as: major, moderate, and
minor®®. Without consensus among experts as to how to classify AE’s, it is difficult
for AE’s to be effectively reported and communicated to the patient.

1.21 Specific Aim 1
Based upon AE’s identified by expert DN clinicians, which AEs associated with
DN should be included for use in generation of a risk statement on an IC form?

1.2.2 Specific Aim 2



When constructing a risk statement for use on an IC form, what elements
should be used to allow for creation of a concise, informative, and well-structured

statement that can be applied in the clinical or research setting?

1.3 Background and Significance

Dry Needling (DN) has continued to see a significant increase in usage in
the clinic over the past 20 years. Since its inception, the application of DN now
contains research involving its application to a variety of conditions and medical
diagnoses. The increased use of DN techniques in the clinic creates a growing
need to understand better the adverse events (AE) to allow patients the opportunity
to make informed clinical decisions regarding its use as a treatment intervention.
The discussion of risks is paramount for IC to occur®®. Despite risk being an
important element, individuals may not be adequately informed about this area.
Patients may struggle with readability of informed consent based on literacy levels
and the information written which can lead to poor memory recall regarding major
risks disclosed during the IC process*%%. The overall length and complexity of IC
forms has continued to increase over the years, calling into question how these
forms can be modified to improve readability and understanding”-%1%. An important
consideration is finding a balance between providing patients too much information
regarding risks that can be extremely unlikely and potential misunderstandings?®.

Identifying ways in which to better facilitate the construction of shortened,
concise IC forms to improve patient decision making is necessary. Evidence does
offer suggestions for improving IC form structure by creating templated forms using

easy to understand language’’-"2. The construction of templated statements that



convey disclosure of risks would provide a beneficial step in improving the overall

readability of IC forms.

1.4 Scope of the Investigation

To allow for a larger and more diverse participant sample size and to
improve the generalizability of results, the studies were conducted virtually
using electronic platforms for data collection. The virtual format also negated
the need for specific sites and locations. In each of the studies, the anticipated
number of subjects were recruited based on clearly defined inclusion criteria.
Initially, the criteria for “expert” was modified from 7 years of clinical practice
performing DN to 5 years in consideration that DN training programs have
started to become more prevalent in the last 10 years. Additionally, either
experts needed to be certified in DN, have completed a manual therapy
fellowship that included DN training, or had more than 1 publication involving
the use of DN. Recruitment of individuals occurred through professional
networks with encouragement to “snowball” invitations to other potential
candidates. To have accomplished this project, several electronic resources
were required to facilitate data collection and participation in the studies. The
use of online platforms were used for data collection and included:
SurveyMonkey, Microsoft Zoom, IBM SPSS, and Microsoft Word. The data
collection process was expected to take up to 6 months for completion of both

studies.



1.5 Definition of Terms
Adverse Event = “any ill-effect, no matter how small, that is unintended
and non-therapeutic™’3.
Mild Severity = “short duration up to a few hours, reversible, and cause
minimal inconvenience to the patient”’4.
Significant Severity = “require some medical intervention and/or will
interfere with a patient's activities. May persist for days or weeks”’4.
Serious Severity = “require hospitalization or prolong an existing
hospitalization, cause a permanent or significant disability, or are life-
threatening and may result in death. May persist for days or weeks”’4.
Common Probability = “1-10%"7°.
Uncommon Probability = “0.1-1%"7°.
Rare Probability = “0.01-0.1%"7°.
Very Rare Probability = “<0.01%"7°.
Delphi Technique = “a structured technique to modulate a group
communication process effectively in allowing a group of individuals, as
a whole, to deal with a complex problem”76.
Nominal Group Technique = “a highly structured face-to-face group
interaction, which empowers participants by providing an opportunity to

have their voices heard and opinions considered by other members”’’.

1.6 Summary

Informed Consent can be defined as:



“The process by which a researcher/physician sensitizes a
patient/participant about the nature of the study/research and what the
patient/participant is supposed to go through (interventions and data collection)
during the study/research, in their vernacular language that is non-technical and
fully understandable by the patient/participant, in order to help them to participate
with their complete willingness and without any coercion”®°,

In the case of IC, it is recognized that the patient/participant has the right
to make an informed decision regarding their participation in research or medical
treatment. As IC has become more developed over the years, there has been a
shift from the traditional paternalistic model of decision making to enhancing
patient autonomy.

A specific purpose of the IC process is to allow patients to make informed
decisions regarding their healthcare and participation in research studies. An
important element of IC involves the disclosure of potential risks associated with
an intervention®3. A common fallacy that remains in society is that there is a “quest
for zero risk”. The minimizing of risk and defining what “acceptable risk” would
entail for the patient encompasses part of the shared decision making process’®.
In the discussion of risks, it is recommended that risks be communicated in the
following manner: general risks, risks specific to the procedure, and the risks of
having no treatment and alternatives. With patient safety being a primary focus of
healthcare, full implementation of the IC process is needed.

Despite risk being an important element, individuals may not be adequately

informed about this area’. When risk disclosure does occur, patients struggle with



the format of the IC form due to the length, level of complexity, and overall
readability of the document*®®. Studies have shown that there has been an
increase in the overall length of IC documents which has called into question
whether the length and complexity of these documents has compromised an
individual’s ability to understand and evaluate the information”. Research-related
consent forms can contain information that is complex in regards to study
procedures, legal terminology, and unfamiliar medical and research
terminology®®8'. Length and complexity of these forms have been indicated as a
possible factor for reduced trial participation in research studies®. This has led to
a call to improve readability of IC documents to be written in plain language that is
easy to understand so that individuals can make a more informed choice. An
important consideration is finding a balance between providing patients too much
information regarding risks that can be extremely unlikely and potential
misunderstandings’®.

There have been studies conducted that have examined ways to improve
the overall format of IC forms to facilitate better comprehension and understanding
by the patient. These studies offer suggestions which can include: avoiding
duplication of information and the use of appendices to provide more detailed
supplemental information®3, Other studies recommend the creation of IC templates
that have a lower reading level and have a more consistent structure’"’2. The use
of these templated forms demonstrated increased adoption rate in usage with
patients providing increased positive feedback regarding their level of

understandability. Since DN treatment involves the insertion of fine needles into

10



the skin, there are inherent risks that can be associated with the treatment*9.54.67.84,
Currently, there is no established guidelines or framework for how a risk statement

should be constructed to allow for adequate disclosure of risks associated with DN.
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Chapter 2: Literature Review
2.1 Introduction

Dry Needling (DN) has continued to see a significant increase in usage in
the clinic over the past 20 years. Originally, DN was utilized more sparingly in
patients who were experiencing pain over areas of tenderness. Since its inception,
the application of DN now contains research involving its application to a variety of
pathological conditions and medical diagnoses.

The increased use of DN techniques in the clinic creates a growing need of
understanding the adverse events (AE) to allow patients the opportunity to make
informed clinical decisions regarding its use as a treatment intervention. There
have been studies that attempted identification of AE’s associated with DN, but to
date, those studies cite a lack of consensus over how to classify and document the
AE’s%6. Without a consensus methodological approach to classifying AE’s in DN,
there are inaccuracies in the ability to translate this important information into
clinical application and practice. Additionally, the process of informed consent (IC)
requires disclosure of potential risks associated which can help an individual make
a more informed decision regarding treatment options. The purpose of Chapter 2
was to provide a thorough review of the literature with respect to identification of
AE’s associated with needling and the identification of how AEs were categorized
by consensus in other intervention studies. In addition, there are two sections that
have been added to better understand DN and its role in clinical application:
overview of DN and the IC process. The overview of DN section will provide
important information related to the history of DN, physiological effects of DN, DN

techniques, current education standards for training in DN, and clinical applications

12



of DN. The clinical decision-making section provides information related to the

process of IC as it relates in both the clinical and research settings.

2.2 Overview of Informed Consent

The foundation of evaluating risks and benefits follows along the traditional
Hippocratic Oath: “ will follow that method of treatment which according to my
ability and judgment, | consider for the benefit of my patient and abstain from
whatever is harmful.”®5. The basis for evaluating whether an intervention is
appropriate for a patient is to assess the potential risks and benefits. For this to
occur, a clinician needs to be able to make sound decisions based on available
evidence. This section highlights some of the important elements and concepts
related to the Informed Consent (IC) Process, including a brief history and

evolution of IC in the modern clinic and research setting.

2.2.2 Basic Principles and Elements of Informed Consent

Informed Consent can be defined as “the process by which a
researcher/physician sensitizes a patient/participant about the nature of the
study/research and what the patient/participant is supposed to go through
(interventions and data collection) during the study/research, in their vernacular
language that is non-technical and fully understandable by the patient/participant,
in order to help them to participate with their complete willingness and without any
coercion”®0,

Elements that are required to be included on an IC form include:

13



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Nature and purpose of the study

Duration of participant participation

Procedures to be followed

Foreseeable risks or discomforts

Investigational product may not have an intended effect

If a placebo is present that it will not have an effect

Any benefits or payment

Alternative procedures available

Defining how confidentiality will be maintained

Clinical treatment schedule

Policy for compensation for participation

Contact information for Investigators

Participant responsibilities in participating

Participation is voluntary

Situations where a participant can be removed without consent

The consequences of a participant withdrawing from a study

If any new findings occur which can affect the participant’s willingness to
continue, they should be informed

Communicating that a treatment can involve potential risks

Additional costs to the participant because of participating

Name of participant, date of birth, address, qualification, occupation,
annual income, name/age/address/contact number of a designated

individual if death should occur.
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The discussion of risks is paramount for IC to occur®®, In the discussion of
risks, it is recommended that risks be communicated in the following manner:
general risks, risks specific to the procedure, and the risks of having no treatment
and alternatives. With patient safety being a primary focus of healthcare, full
implementation of the IC process is needed. The process of IC has been described
as more than just a patient signing a legal document and should focus more on
communication with the patient. The current process of obtaining IC typically
involves: explanation of the IC to the participant, reading of the consent by the
participant, investigator answers questions posed by participant, participant signs
and dates the form, investigator signs and dates the form, participant receives a
copy of the form, and another copy of the form is filed at the trial site®'. In the end,
the root of IC is to protect the autonomous choices of the patient or research

subject.

2.2.3 Evolution of the Informed Consent Form

One of the important elements of IC is the disclosure of risks involved with
an intervention. A common fallacy that remains in society is that there is a “quest
for zero risk”. Despite risk being an important element, individuals may not be
adequately informed about this area. Vikas et al' examined the level of information
provided to a patient prior to surgery, and found that 34% of patients reported they
were informed of the risks of the surgery. Additionally, 100% of the consent forms
used in the study stated that the patient had been informed about the procedure

despite only 34% saying they were informed of the risks. Some reasons for this
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discrepancy may include preoperative anxiety and language barrier which may
lead to a lack of information regarding risks which may be disturbing for the patient
to hear®. Sivanadarajah et al® cited that patients may struggle with readability of
IC based on literacy levels and the information written. Woods et al®” identified
possible barriers to IC from the perspective of doctors which can include: “lack of
time, inexperience of clinicians, and patient factors such as reluctance”. Wei Bai
et al* performed an observational study to determine whether patients would
remember the risks associated with an interscalene brachial plexus block
immediately following an IC discussion. In the study, 12% of the participants
recalled all nine true risks with participants correctly identifying a mean of six risks.
This indicates that patients demonstrated poor immediate memory recall of major
risks and that the validity of the IC process may be undermined.

As IC has continued to evolve over the years, research studies have
examined the application of IC within practice. Studies have shown that there has
been an increase in the overall length of IC documents. This has called into
question whether the length and complexity of these documents has compromised
the ability for individuals to evaluate the information. An observer in one study
noted “[Consent forms] are growing in length and complexity, becoming ever more
intimidating, and perhaps inhibiting rather than enhancing participants’
understanding. Participants may not even read them, much less understand
them.””®. Research-related consent forms can contain information that is complex
in regards to study procedures, legal terminology, and unfamiliar medical and

research terminology®8'. Length and complexity of these forms have been
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indicated as a possible factor for reduced trial participation in research studies®2.
The recommended grade reading level for consent forms is a 6" to 8" grade
reading level or lower?®. This has led to a call to improve the readability of IC
documents to be written with more easily understood wording so that individuals
can make a more informed choice. The recent revision to the Common Rule
requires that consent be “in language understandable by the subject” and further
mandates that “IC must be organized in such a way that facilitates
comprehension®. Health literacy is also important in improving the readability of
IC forms and involves elimination of jargon with words that are easier to
understand®-°'. The formatting of the IC form also makes a difference and
includes use of large fonts and text bolding. Despite these suggestions, few IC
forms follow these recommendations.

There are examples in the literature that have assessed trends in IC form
development over the years. In the case of oncology trials, Berger et al concluded
that the length of IC documents for oncological trials has increased from 1987 to
2007. Berger found that the mean length of IC documents increased from 338 to
1,087 words and the number of basic components increased from 7 to 147. Berger
concluded that the increasing length and complexity of these documents demands
increasingly competent readers and may prohibit true IC. Emanuel et al'® also
found a similar trend when examining COVID-19 vaccine trial IC documents.
Emanuel found that the mean page count of IC documents was 21.8 pages, and
the mean word count was 8,333. Emanuel calculated that if an individual read at

240 words per minute, it would take a mean time of 34.7 minutes to read the IC
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document’®. The overall reading level of the documents was higher than a 9%
grade level which is higher than the recommended grade 6 to 8%. Emanuel
concluded that consent forms are lengthy and complex, and that Federal guidance
has been insufficient to create a shorter and easier to understand document. Ennis
and Wykes?® also examined whether IC documents had become more complex and
lengthier over time. Ennis and Wykes found that information sheets have
increased from an average of 1,333 words in 2003 to 1,714 words in 2013°. Of
the studies examined, those involving dementia and intellectual disabilities were
easier to read compared to pharmacological or device intervention that were the
longer and more complex. The mean reading level for the studies was grade 10
and increased to grade 13 for more complex sections. Documents that are longer
in length are also less likely to be read. Ennis and Wykes® concluded that
researchers would benefit from guidance by ethics committees on improving
writing to balance the legal aspect with the participants ability to understand the
research study.

As the growing body of evidence continues to show the progressively longer
and more difficult to read IC documents, there have been studies conducted to
determine how best to shorten these forms. Corneli et al®® conducted a study that
explored evidence-based strategies to shorten IC forms that can be used in
research. In the study, 95% of research stakeholders agreed that IC forms were
too long and 96% agreed that IC forms should be shorter, as long as essential
information is retained®®. The suggested methods for reducing the length of these

forms involves the use of three strategies. Strategy 1 involved grouping information
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by frequency to reduce the risk of duplication particularly when breaking down
which procedures would occur at specific visits. Strategy 2 involved the use of
appendices where more detailed supplemental information could be stored. This
would allow for more detailed information to be stored for individuals who want to
access it without compromising the main body of the IC form. Strategy 3 involved
avoiding the supplication of side effects and risks. Hadden et al? conducted a
readability assessment of IRB approved informed consent documents from 2013
to 2015. The study found that the mean readability was at a 10" grade level’?. The
study implemented strategies to improve readability of IRB approved consent
forms and to measure impact over a 1 year time period. The implementation of a
clear, understandable IC template showed a 49% adoption rate with a mean
readability of 7! grade. Of those that used the template to develop an IC form,
90% were in the recommended readability range compared to only 12% in the
group that did not use the template. This demonstrated that the development of a
template could help to improve consistency and structure of IC documents over
time. Zimmerman et al’! conducted a pilot study that sought to create an easy to
read IC form that can be used as a model for the use of plain language. In the
study, a plastic surgery IC form was assessed using language comprehension
software and then was modified using shortened sentences and simplified words.
The form was then reassessed with the same software and then provided to 160
adult volunteers to assess the form’s readability and degree of difficulty. The first
analysis showed the document was at a grade level of higher education and after

revision the grade level was reduced to grade 4-6. Seventy-Eight percent of
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participants rated the revised consent form as “Entirely Understandable” and
16.1% found the form “Partly Understandable”. There were strong correlations
with younger age and University level education in being able to fully understand
the form. Hitchcock et al®* conducted a focus group based study to assess the
consent form used for genome-wide sequencing. In the study, 2 consent forms
were used: one 12 pages and an abbreviated 7-page form that contained 45%
fewer words with the removal of more detailed explanations. The focus groups had
an opportunity to see both versions of the consent form. The parent participants
mentioned that the length of the form was a barrier to understanding information
presented. The parents recommended the form be written easy to understand
language and have an option for more detailed explanations. A further
recommendation was made to include an appendix for supplementary information
that may be important for decision making but not crucial for consent. This would
allow for the creation of a simplified form with an appendix to satisfy the desire for
less information. A last recommendation included the use of bullet points for key

pieces of information.

2.3 Overview of Dry Needling

The use of DN has continued to emerge as an area of increased study and
application since its development in the 1940’s. To better understand the etiology
of potential AE’s associated with DN, it is important to understand the theoretical
basis for DN, its physiological effects, and the techniques for how DN can be

applied. Since DN involves the use of fine filiform needles that are inserted into
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selected areas of the body, safe application of DN requires the therapist to have a
good working knowledge of human anatomy, be properly trained in application,
and understand how to appropriately identify patients who can benefit from the use
of DN. Many of the AE’s that are classified as “severe” or “major” in the literature
argue that some could be preventable if the therapist applying the needling had
sufficient and adequate training. To better understand DN and its application, the
following sections will provide a foundation for the evolution of DN, it's

physiological effects, techniques for applying DN, DN scope of practice, and DN

education programs.

2.3.1 History of Dry Needling and Acupuncture

There has been debate over the years regarding the potential relationships
between DN and acupuncture. In essence, both appear similar in the sense that
filiform needles are used to penetrate the skin and both techniques can be used
for the treatment of various medical conditions. According to Fan et al®®% many
experts believe that DN is a form of acupuncture that has been reframed in
Western theoretical principles and research. This opinion is formulated on the fact
that both DN and acupuncture use the same needles, stimulating points, needling
techniques, and involves the same biological mechanisms®. In fact, there is a
prevalent belief among many experts that DN is a form of trigger point needling,
which was recognized by the World Health Organization (WHO) as a form of
acupuncture. Dr Ma, a leading expert on both acupuncture and DN counters this

argument and states that DN has no relationship to acupuncture and was
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developed by Physical Therapists (PT) themselves. Despite the ongoing debate,
an increasing number of healthcare professionals are currently using DN.

Dry needling is an intervention that involves insertion of needles into tender
points of the body without the use of a substance. Legge conducted a literature
review to illustrate the evolution of the practice and theoretical basis of DN®. The
preceding history is derived extensively from the work of Legge who provided a
detailed chronological history of DN.

Dry needling and trigger point theory developed during the utilization of
injections of anesthetics to help treat musculoskeletal conditions. The link between
tender muscle nodules and tight muscle bands to pain was not understood well
until the twentieth century. Dr Janet Travell and colleagues described “trigger
points” as tender points in muscles in 1942%. Dr David Simons and Dr. Travell
both became highly associated with the concepts of myofascial trigger points. A
myofascial trigger point is described as a “hyperirritable spot in skeletal muscle
that is associated with a hypersensitive palpable nodule in a taut band”. When the
tender spot is pressed upon, it can cause referred pain, motor dysfunction, and
autonomic phenomena'®. A 1941 publication by Brav and Sigmond claimed that
needling without injection of a substance could help in relieving pain'™'. In the
study, 62 patients presented with low back pain and without any underlying visceral
disease. Three treatment groups were established: the 15t group was injected with
1% novacaine, the 2" group was injected with normal saline solution, and the 3™
group received insertion of a hypodermic needle with no substance injection.

Although the novacaine group produced the best outcome, the group that did not
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receive any injection was a close second, which demonstrated the possibility that
needling without injectate could be beneficial. The early use of the term “dry
needling” was in a paper published by Paulett in 1947 where it was demonstrated
that injection with procaine, saline, and DN all provided relief from pain among 25
cases of low back pain without evidence of organic disease'®. Paulett also
described a jab of pain that caused a reflex spasm when inserted into the muscle,
which may be analogous to a local twitch response. Travell and Rinzler produced
a publication that suggested intensive afferent stimulation that resulted from a
trigger point created pain sensations that can mimic visceral and autonomic
phenomena and even cause referred pain'®. Travell and Rinzler also provided a
series of illustrations that demonstrated the referral patterns from 38 muscles that
can be utilized for diagnosis and location of muscle trigger points. The paper also
went on to suggest that DN might be beneficial for treating myofascial trigger
points. In the 1960’s, trigger points were well established in literature and common
in general practice, but the usual course of treatment still involved the injection of
anesthetics for pain relief. There was an increase of interest in utilizing
acupuncture for the treatment of pain. A study conducted by Ghia et al'® was the
first to compare acupuncture versus DN at tender points. The study concluded
that both were effective, and that the location of the needling may not have
mattered. A study by Melzack'? also attempted to compare the locations used for
acupuncture points versus those utilized at identified trigger points and claimed
that there was a high degree of correlation. In the 1970’s, a divergence began to

occur between acupuncture and DN. Chan Gunn examined the prevalence of
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tender points in different conditions'%6.197,  Gunn developed an approach to DN
that combined aspects of acupuncture with tender point models which he called
“‘intramuscular stimulation”. Karel Lewit published a paper that highly contributed
to the development of DN in 1979'%. |n this case series paper, the following
observations from Lewit were made: the effect of technique depended on intensity
at the point and the accuracy of the needling, tender points in
scars/ligaments/periosteal insertions were all used in the study, both acupuncture
and hypodermic needles were used in the study with the finding that acupuncture
needles caused less bleeding and bruising and appeared to be safer. The
ambiguity and poor separation of concepts established with DN and acupuncture
continued throughout the 1970’s and 1980’s. Studies done during this time period
often cited the treatment as “acupuncture” or utilized needles of acupuncture to
perform needling treatments. The first manual for DN that descriptions of
techniques for specific conditions was developed by Gunn in 1989 based on the
intramuscular stimulation system of DN'%°. In 1989, the work of Peter Baldry who
was a physician who had an interest in acupuncture, attempted to further connect
trigger point theory with Chinese acupuncture theory'"®. Baldry had suggested
that despite acupuncture needles becoming widely used for DN applications, the
theory and techniques of DN varied from those used in the practice of acupuncture.
At this point, DN linked more closely with trigger point theory and manual therapy
rather than acupuncture. Throughout the 1980’s and 1990’s there was only
modest interest in the use of DN with few publications and research studies. A

surge of interest in DN occurred during the years of 2000 to 2013. Increased
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interest in DN spread worldwide and began to involve medical, physiotherapy,
chiropractic, and osteopathic professions. With the increased interest in DN
worldwide, there was also a surge in DN training courses that were being offered
around the world. The cause for this increased interest is described by Legge: the
ability to perform DN using acupuncture needles which are not highly regulated;
the ease in which DN can be taught using a hybrid model; the work of Travell and
Simons provided an abundance of clinically useful information; Gunn and Baldry’s
manuals provided treatment and diagnostic instruction for DN; the growing
evidence that supports the use of DN for myofascial trigger points; and the
potential of success for treating severe chronic tender point cases. The findings
of reviews related to the use of DN for painful musculoskeletal conditions has
supported its possible use, however the evidence does continue to remain unclear
in some cases. There have been several styles of DN that have been described
which may produce different results (most refer to the depth of needle insertion).
As an example, the use of superficial DN requires need insertion that does not
extend to the trigger point and may be only millimeters deep'!’. Deep needling
seeks to infiltrate the trigger point which could produce a desirable local twitch
response’12113, Based in the application of the DN technique, different outcomes
and results may occur. Throughout recent years, a great deal of studies have
focused on DN to deactivate myofascial trigger points. However, there has been
some support being gathered for increasing the scope of DN applications to other

target tissues such as tendons, ligaments, and scar tissue. In the end, DN has
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been described as a “cheap, easy to learn, low risk, and minimally invasive”'4 form

of therapy that can be utilized alongside other treatment strategies.

2.3.2 Physiological Effects of Dry Needling Application

Cagnie et al''® performed a literature review in an attempt to better
understand what effects and mechanisms of action could be attributed to DN. A
great deal of this section will include the work of Cagnie et al and will review
important principles related to DN effects. There have been various treatment
effects that have been credited to the use of DN: a decrease in pain, decreases in
muscle tension, improvements in range of motion, improvements in muscle
strength, and improved coordination.

The exact mechanisms of DN are still being studied. DN can involve the use
of more than one needle. The movement of the needle, varying depths of needle
insertion, and force amount can lead to a local twitch response (LTR). ALTR refers
to an “involuntary spinal reflex” that results in a contraction of affected muscle
fibers (It is believed DN is more effective when a LTR is elicited''?). Deeper
penetration of the needle can affect: skin, fascia, and muscle layers compared to
superficial which affects only the skin and some superficial dermal layers. In terms
of needle depth, deeper penetration had a better analgesic effect compared to
superficial'’®.  Effects of DN involve different aspects of trigger point
pathophysiology: the taut muscle band, ischemia and hypoxia, peripheral and
central sensitization. Since myofascial trigger points are typically the target for

treatment, the pathophysiology of these points is an important to understand.
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Gerwin et al and Simons et al'%""7 were credited with forming the hypothesis of
trigger point formation. In their hypothesis it is suggested that “the first phase of
trigger point formation consists of “development of a taut band” as a result of
abnormal endplate potential caused by excessive acetylcholine (ACh) release”.
This results in sustained sarcomere contractions, which can cause local ischemia
and hypoxia. Also, vasoactive and allogenic substances are released that can
sensitize peripheral nociceptors and can cause central sensitization and referral of
pain. The insertion of a needle at a motor endplate can increase discharges that
immediately reduce ACh stores, decreasing the level of spontaneous electrical
activity (SEA). Another mechanism involves mechanical needling activation near
the endplate which would cause muscle fiber discharge to elicit a LTR that can
alter the length of the muscle and simulate mechanoreceptors. In terms of blood
flow effect, the most plausible model of effect is release of vasoactive substances
which leads to vasodilation in small vessels that results in increased blood flow.
The small tears prompts the body’s natural defenses to operate, causing nutrient-
rich blood to move to the site and helping to boost tissue repair''®. There is still
discrepancy in the literature as to whether the increased blood flow effects are
restricted to the area of needling or can extend remotely to other nearby areas.
When inserting the needle, three types of physiological mechanisms occur:
mechanical, neurophysiological, and chemical effects. For mechanical effects,
insertion of the needle may cause a “localized stretch to contracted cytoskeletal
structures”, which can allow untangling of myosin filaments to allow a muscle to

resume its resting length. In addition, rotation of the needle after insertion can
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cause a winding of connective tissue which can stimulate group Il fibers to activate
the gate control system which would lead to a reduction in pain''®.  For
neurophysiological effects, superficial nerves can be stimulated for up to 72 hours
and prolonged stimulation may cause an opioid mediated pain suppression'?.
Another explored neurophysiological effect can derive from activation of
serotonergic and noradrenergic descending inhibitory systems, which could lead
to the blocking of pain signals coming from the dorsal horn. In terms of peripheral
sensitization, studies showed that a single DN session produced a short-term
analgesic effect at peripheral sites. In terms of central sensitization, DN may
stimulate large, myelinated muscle fibers indirectly by causing the release of
inflammatory mediators. This may result in afferent signals which could activate
supraspinal and higher centers involved with the processing of pain. Segmental
inhibition can occur with a rapid thrust of the needle into a trigger point that would
elicit a LTR that stimulates sensory afferent proprioceptive input into the spinal
cord. This afferent information would block the noxious information being relayed
through nociceptors. When it comes to central effects of DN, the research is limited
in this area. It has been shown that pain following needle insertion combined with
electrical stimulation may activate enkephalinergic inhibitory dorsal horn
interneurons. It is not well understood whether needle manipulation or electrical
stimulation was the result of this effect. The combination of both these techniques
has led to the term “electro-acupuncture”. For chemical effects, the use of a needle
to elicit a LTR may have an effect on bradykinin and substance P chemical

levels'?!,
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Despite some of the evidence presented, there is still a great need for
further studies to explore the DN mechanisms for analgesia. How a therapist
performs DN and the techniques they use can be important for the overall

therapeutic effect.

2.3.3 Dry Needling Theory and Application as a Treatment Intervention
Unverzagt et al'?? produced a clinical commentary that explored DN
intervention for myofascial trigger point pain. Unverzagt explains that the
technique of DN is different from acupuncture and is broken down into three
models: radicular, spinal segmental and sensitization, and trigger point. The
radicular model was developed by Charles Gunn and hypothesizes that
“‘myofascial pain is always the result of neuropathy or radiculopathy”. The model is
based on the “Law of Denervation” written by Cannon and Rosenbluth that states
“the health of innervated structures is dependent upon the unhindered flow of
nervous impulses providing a regulatory trophic affect”. If a disruption occurs to
this flow in the efferent neurons, “an increased irritability to chemical agents
develops in the isolated structure or structures, the effect being maximal in the part
directly denervated.”. Gunn observed that treatment areas are in proximity to
muscle motor points, musculotendinous junctions, and that the distribution is
myotomal which means that trigger points do not play a significant role. The spinal
segmental sensitization model which was developed by Andrew Fischer stated that
muscle spasms are responsible for the compression of nerve roots, stenosis of

foraminal spaces, and the spraining of the supraspinous ligament. Fischer
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contended that the most effective treatment for musculoskeletal pain included:
preinjection blocks, dry or wet needling, infiltration of tender spots, somatic blocks,
spray and stretcing, and relaxation exercises. The use of a needle with a local
anesthetic is needed to achieve longer term relief of pain and tenderness in this
model. The last model which is the most frequently used is the trigger point model
which involves the targeting of trigger points for the relieving of sensory, motor,
and autonomic abnormalities. In this model, the inactivation of trigger points using
DN is the quickest and effective way to reduce pain when compared to
conventional interventions. The elicitation of a LTR when paired with stretching
relaxes actin-myosin bonds in tight bands. Those who advocate for this model
believe trigger points should only be a part of a patient’s care plan which should
also include other strategies such as: stretching, joint mobilizations,
neuromuscular re-education, and strengthening.

Safe application of DN requires correct identification of ideal candidates and
understanding of the relative and absolute contraindications of DN. Dry needling
should not be applied in the following scenarios: “patient with needle phobia,
patient who is unable or unwilling to give consent, patient with a history of abnormal
reaction to needling or injection, in a medical emergency, patient who is on
anticoagulant therapy, or who has thrombocytopenia, and into an area or limb with
lymphedema”. Relative contraindications include: “abnormal bleeding tendencies,
a severely compromised immune system, vascular disease, diabetes mellitus,
pregnancy, frail patients, epilepsy, allergy to metals or latex, children, and

individuals taking certain prescriptive medications (significant mood-altering
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medication, blood thinning agents)”. Additional relative contraindications include:
“an altered psychological status, anatomic considerations (extreme caution must
be taken over the pleura and lungs, blood vessels, nerves, organs, joints,
prosthetic implants, implantable electrical devices), needling near a surgical site
within four months of the surgical procedure, and a decreased ability to tolerate
the procedure”. A candidate for DN would include:” a diagnosis that can improve
with DN, ability to understand the procedure, ability to effectively communicate
their response to treatment, ability to be still during treatment, and ability to give
informed consent”. Standards of care with DN recommend use of 70% isopropy!
alcohol prior to needling with gloves donned. Once the trigger point is identified,
a pincer grip technique is used to lift the skin. A high quality, sterile, disposable,
solid filament needle is insert directly through the skin, or with the use of a guide
tube. The depth of needle penetration depends on engaging of the trigger point.
Once the needle penetrates skin, there is variability in techniques that the
practitioner may perform. Some examples include utilization of slow, steady,
lancing or pistoning motions in and out of the muscle (dynamic needling), leaving
of the needle in situ (static needling), or the needle may be rotated several
revolutions to draw fascia. If the static technique is utilized, it can be augmented
with electrical stimulation to further elicit muscle relaxation and increase in blood
circulation. When the needle is withdrawn, tissue should be compressed 5-10

seconds or 30-60 seconds using a cotton swab if bleeding is present.

2.3.4 Scope of Practice and Dry Needling Training
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The use a needle to puncture skin in order to reduce pain and improve
function has raised questions regarding if this intervention falls within the scope of
PT practice. The American Physical Therapy Association (APTA) recognizes DN
as a therapeutic intervention provided by or under supervision of a PT. While the
APTA states, “DN falls within the practice of physical therapy”, there are some
states that believe DN falls outside of the scope of PT practice®®'23, There are
currently 7 states where DN is not approved, 6 states where the DN status is
unknown, 2 states with unclear standards, and 35 states where DN is approved.
Of the states where DN has been approved, regulations have been set in place
that specify the requirements for Physical Therapists who perform DN. Although
the requirements vary from state to state, most states do include a requirement
that the PT have written consent for each patient and that the consent form should
have information regarding the risk and benefits.

As DN continues to become incorporated into practice, there is a need to
understand and develop the training requirements that would be needed to safely
perform this intervention in the clinic. ljaz et al'®* conducted a study using
extensive document analysis and interviews to construct training requirements for
acupuncture-needling physiotherapists and chiropractors in the United States,
Canada, and Australia’. It should be noted that in this study the use of the terms
“acupuncture” and DN were used interchangeably depending on the location of
practice. The findings of the study reported that 60% of states in the United States
with which PT’s perform DN have no minimum training standards. The World

Health Organizations (WHO) recommends a training requirement of 200 hours
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minimum. ljaz et al continues to highlight the international gap in terminology and
training requirements that currently exist. Because DN requires the use of carefully
placed needle insertion, it is important that the PT performing the DN procedure
be adequately trained to minimize risk for AE’s and improve overall patient safety.
There continues to be contested debate regarding what training is needed to
ensure safe clinical application and the need for further studies to develop training
requirements.

Safe DN practice requires a specific level of knowledge, skill, and attributes.
These include: “appropriate patient selection, creation of a safe and comfortable
environment, assessment of one’s own capacity to provide the treatment (time
constraints, stress, fatigue), safe handling of needles, handling and positioning of
the patient, anatomical knowledge, appropriate needle technique (direction and
depth), and appropriate monitoring of the patient both during and following
treatment”'?3, The Federation of State Boards of Physical Therapy (FSBPT)
published a final report on the Analysis of Competencies for DN by Physical
Therapists'?5. In this report, DN is defined as “a skilled technique performed by a
physical therapist using filiform needles to penetrate the skin and/or underlying
tissues to affect change in body structures and functions for the evaluation and
management of neuromusculoskeletal conditions, pain, movement impairments,
and disability.”.  The results of the report showed that 86% of knowledge
requirements for DN could be acquired during PT entry-level education and 14%
of knowledge requirements can be acquired through post-professional education.

Additionally, the FSBPT identified that DN is not considered an entry level skill and
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recommended that those wishing to pursue DN should participated in advanced
training.

Matthews et al'?® followed up this recommendation by exploring DN
instruction in entry-level PT education programs. The purpose was to identify
which PT programs had integrated DN training into their entry-level curriculum
programs and to see how this content was integrated. Of the 75 programs, 40
(53.3%) had integrated DN theory and practice into their programs. The amount
of programs that provided DN content was significantly higher for programs located
in a state where DN was allowed in the practice act. Programs that did not include
DN reported several reasons why including: belief that it is not an entry level skill,
not a high priority, lack of qualified staff, not enough time, and perceived lack of
scientific evidence. Of the programs that included DN content, twenty-eight (70%)
indicated that DN education was integrated into a required course and four (10%)
indicated that it was done as an elective. When rating the level of competency of
their graduates, twenty-one (52.5%) programs rated their graduates as “not
competent”, five (12.5%) rated their graduates as “minimally competent”, and 4
(10%) rated their graduates as “competent”. This study demonstrates the level of
variability in training for DN in entry-level programs and continues the debate on
whether additional post-graduation training is needed to be competent in DN
application'?8.

Fan et al'?” published a White Paper that did address some concerns
regarding the training and use of DN. In his paper Fan states “DN courses taught

in continuing education program typically run 20-30 hours (proposed to increase
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to 54 hours in future in some program). This lack of adequate professional training
increases the risk of patient injury and can be a threat to public health and safety.
Reports of serious injuries associated with DN or acupuncture by PTs are not
uncommon. Under current healthcare regulations and system, a patient has no
way to know if his or her DN practitioner has sufficient training and what is the risk
of being injured when treated by "dry needlers" who received minimal training.”'?’.

The standardizing of training programs is an important aspect to safe
application of DN in the clinic for public safety. As DN continues to expand in its
use in the clinic, the need for adequate training programs and guidelines continues

to be of importance to reduce the risk for AE’s.

2.4 Classification of Adverse Events in Needling Procedures

Since acupuncture involves the use of similar equipment and procedures
used in DN, some of the reported AEs in both techniques may be shared. By
performing a search of the literature regarding AE’s for DN and acupuncture, an
initial list can be developed. Current evidence suggests the need for continued
studies and standardization of documentation regarding AE’s associated with
DN?%6. This section highlights important studies that sought to identify the specific

AE’s that could be experienced.

2.4.1 Adverse Events Experienced in Acupuncture
Acupuncture is a procedure that has been utilized as an integrative or
complimentary therapy for pain management. Acupuncture involves insertion of

thin needles into a patient’s skin at multiple points (sometimes referred to as Ashi
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or acupoints). There are no absolute contraindications to acupuncture and the
relative contraindications include frailty and febrile illness'®. Kelly et al'?®
conducted a literature review of acupuncture and its clinical application. In their
review, they identified mild AE’s: “tiredness, local pain, and headache” which
occurred in approximately 10% of patients.  Significant minor AE’s: “severe
nausea, fainting, severe or prolonged exacerbation of symptoms, or strong
emotional reactions” occurred in 1.3 per 100 treatments. There were no reports of
serious events, such as hospitalizations, permanent disability, or death'°. Witt et
al'3% conducted a prospective observational study that included the use of 229,230
patients to assess the safety of acupuncture. In the study, the frequency of AE’s
were classified according to guidelines of the European Commission “(very
common > 1/10, common > 1/100 to < 1/10, uncommon >1/1,000 to <1/100, rare
>1/10,000 to <1/1,000, and very rare < 1/10,000)". The AEs were categorized by
trained staff using consensus among doctors, acupuncturists, epidemiologists, and
psychologists. Of the 229,230 patients recruited for the study, 19,726 (8.6%)
reported at least 1 AE. A total of 4,963 (2.2%) of patients had an AE that required
further treatment. The common AEs reported were Hematoma (6.1%) and Pain
(1.7%). The most predominant AE was bleeding or hematoma which accounted
for 58% of all AE's. Adverse events which were caused by negligence or
malpractice included: “broken or forgotten needle, pneumothorax, and burns”
which accounted for 0.1%'30. White et al'3' conducted a prospective study of
32,000 consultants to study the AEs of acupuncture as well. In this study, 2,178

AEs were reported in 31,822 consultants. The most common minor AE’s that
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occurred included: bleeding, needle pain, and aggravation of symptoms. There
were 43 significant minor AEs reported of which 13 interfered with daily activities.
Apart from one patient who suffered a seizure, there were no other AE’s that were
classified as serious. Avoidable events that were reported included: “forgotten
patients, needles left in patients, cellulitis, and moxa burns™'3'. Ernst et al'3?
conducted a multicenter survey using a questionnaire with a checklist of possible
AEs, as well as open lines that patients could write in their own statements. The
study utilized 409 patients who received a total of 3,535 acupuncture treatments.
Of those treatments, there were reported AEs in 402 of them (11.4%). The AEs
reported by the patient included: “Small Hemorrhage (2.9%), Hematoma (2.2%),
Dizziness (1.0%), Fainting (0.1%), Nausea (0.2%), Other systemic symptoms
(2.7%), Pain while needle is in place (0.9%), Pain after needle was removed
(0.4%), Other adverse events (2.7%)”. The Systemic effects reported included:
‘Fatigue, Generalized sweating, Feeling of cold, Isolated sweating of hands,
Increased peristalsis, Feeling of heat, Tachycardia”. Other AE’s reported include:
“Paresthesia, Worsening of symptoms after removing the needles, Tingling,
Headache, Fear, Itching”'32.

Further, Ernst and White'3® conducted a systematic review which focused
on the safety of acupuncture and the frequency of reported AE’s. In their review,
they noted that “minor complications may be more common than previously
appreciated with 38% of all patients experiencing some bleeding, 28% reported an
AE on at least one occasion, and 45% reported an aggravation of pain”. Serious

events were reportedly rare with pneumothorax being reported only twice and no
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incidences of infection. Although there were no reported life-threatening events,
the authors noted that the studies were mainly conducted in hospitals or teaching
clinics where standards of training and supervision are better. It is also important
to note that there is the potential for variation in these studies as the methodology
for defining, identifying, and reporting data differed between studies. In addition,
the type of acupuncture varied across studies with some using a Chinese-style
acupuncture versus a Japanese-style acupuncture. The review also delineated
between avoidable versus unavoidable AE's. Some of the unavoidable AE'’s
included: “hematoma, nausea and vomiting, and aggravation of symptoms”.
Among the avoidable AE’s were “pneumothorax, moxa burns, fainting of the
patient while seated, and failure to remove a needle”. Although the review was
able to confirm that the true incidence of serious complications is low, minor events
can potentially lead to serious complications (such as hematoma becoming
infected). The reviewers recommended that further studies should involve the use
of a standardized methodology that utilizes symptom checklists'33.

Cox et al'¥ conducted a systematic review to examine the safety of
acupuncture for musculoskeletal disorders. Nine of the 15 studies reported no
major AE’s. The rate of minor AE’s varied across patients depending on the area
of treatment. According to the review, the lowest amount of AE’s were for patients
receiving acupuncture for carpal tunnel syndrome (5%) and the highest amount
was reported for patients with nonspecific upper extremity pain (54%). Reported
AE’s included: “temporary bruising, ecchymosis, transient paresthesia, fainting,

dizziness, dyspepsia, anxiety, and exacerbation of symptoms”'34.
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Although current literature reviews seem to form a consensus regarding a
relative lack of serious AE’s associated with acupuncture3®, it should be noted that
there is the potential for isolated incidents to occur that could produce serious AE’s.
Snyder'® in a case report described a rare AE where a patient received
acupuncture treatment while on an international business trip. The therapist had
failed to retrieve a needle, resulting in two needle fragments that were located in
cervical tissue with one needle that had relocated to within 2 mm of the vertebral
artery before being surgically removed’®. Another case report by Callan et al'3”
described a patient who received acupuncture for chronic back and shoulder pain
who developed a deep infection following posterior spinal fusion for adolescent
idiopathic scoliosis'®”. A final case report example by Karavis et al'3® describes a
patient who received acupuncture treatment for acute thoracic and neck pain. The
patient had previously received acupuncture treatments for musculoskeletal pain
without any AE’s reported. Following intense manipulation of the needle, the
patient developed acute intense pain that remained even after needle removal..
The patient did not initially accept advice to go to the emergency room until 48
hours after the acupuncture session where a diagnosis of traumatic hemothorax
was given to the patient'38,

Although there have been a greater number of studies that examined AEs
in acupuncture versus DN, there is a lack of generalizability in the findings of
acupuncture studies compared to DN because the education and training of DN

clinicians is different than acupuncture.

2.4.2 AEs experienced with DN techniques
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Dry needling is a modern treatment designed to ease muscular pain'3®. DN
involves inserting a needle through the skin into the area of injury to stimulate a
healing response in the area.

Brady et al’®* was one of the first researchers who examined the AE’s
associated with the application of DN. In her study, a prospective survey was sent
to physiotherapists who were trained in the David G Simons Academy (DGSA) in
Ireland. In the study, an AE was defined as “any ill-effect, no matter how small,
that is unintended and non-therapeutic’. Sub-classifications were also utilized in
the study to further delineate severity levels using the terms: “significant” and
“‘mild”. A “mild” classification is defined as “short-term and non-serious, with no
change in function”. A “significant classification is defined as “moderate or major
AEs, as medium to long-term events that are serious, distressing and may require
further treatment.”. Trigger-point DN was performed by the physiotherapists who
completed the survey and recorded any AEs. Table 2.1 outlines the types of AE’s

reported in 7,629 treatments with trigger point DN.

Reported Number Physiotherapists who
Adverse Event Cases reported per reported “none”
100
treatments

Bleeding 576 7.55 4 (10.25)
Bruising 355 4.65 3 (7.69)
Pain during 230 3.01 9 (23.08)
treatment

Pain after treatment 167 2.19 12 (35.9)
Aggravation 67 0.88 22 (56.41)
Drowsiness 20 0.26 32 (82.05)
Feeling faint 17 0.22 28 (71.79)
Headache 11 0.14 31 (79.49)
Nausea 10 0.13 31 (79.49)
Fatigue 3 0.04 37 (94.87)
Emotional 3 0.04 37 (94.87)
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Shaky 1 0.01 38 (97.44)
ltching 1 0.01 38 (97.44)
Claustrophobia 1 0.01 38 (97.44)
Numbness 1 0.01 38 (97.44)

Table 1 Adverse Events Reported in Trigger Point Dry Needling

No serious AE’s were reported and only 39 respondents were used for data
collection, indicating the need for larger size studies®.

A more recent study by Boyce et al®® utilized a larger sample size of 420
physical therapists. In this study, AEs were divided into two categories: “minor”
and “major”. A “minor adverse event” is operationally defined as “short-term, mild,
non-serious, and the patient's function remains intact with short-term
consequences lasting hours or a few days.”. A “major adverse event’ is
operationally defined as “medium to long-term, moderate to severe events that
may require further treatment and can be serious and distressing lasting days or
weeks.”. Surveys generated in the study were modified from the study of Brady et
al. Therapists completed the surveys after performing DN treatments on their

patient to report AE’s%®. Table 2.2 and 2.3 outlines minor and major AEs reported

during DN.
Event Number Percentage per Total Treatments
Reported

Bleeding 3288 16.04%
Bruising 1581 7.71%
Pain During 1216 5.93%
Pain After 558 2.72%
Aggravated Symptoms 312 1.52%
Drowsiness 190 0.93%
Feeling Faint 159 0.78%
Headache 133 0.65%
Nausea 94 0.46%
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Table 2 Minor Adverse Events Reported with Dry Needling

Event Number Percentage per Total Treatments
Reported

Prolonged Symptom 6 0.03%
Aggravation

Fainting 4 0.02%

Forgotten Needles 3 0.01%

Flu Like Symptoms 2 0.009%

Infection 2 0.009%

Excessive Bleeding 1 0.004%

Lower Limb Weakness 1 0.004%

Numbness 1 0.004%

Total Major Adverse Events 20 0.1%

Table 3 Major Adverse Events Reported with Dry Needling

A clinical commentary by Valdes®” utilized three categories to classify AE’s:
mild or minor, significant, and serious which were utilized in a study by
MacPherson et al’*. A “mild” AE is defined as “being of short duration, reversible,
and causes minimal inconvenience to the patient”. A “significant” AE is defined as
“one that requires some medical intervention and/or will interfere with a patient’s
activities”. A “serious” AE is defined as “one that requires hospitalization or
prolongs an existing hospitalization, can cause a persistent or significant disability,
or are life-threatening or can cause death”. Typically, a mild AE will last for a few
hours compared to a significant or serious AE, which could persist for days or
weeks. Valdes constructed a list of AE’s based upon the previous studies of Brady
et al®*, MacPherson et al’™#, White'4?, and Witt et al'30. Table 2.4 outlines types of

dry needling/acupuncture adverse events based on severity and frequency®”:84.

Severity Mild/Minor Significant Serious
Frequency | Common: Uncommon: Rare:
(1% - 10%) (0.1% - 1%) (0.01% — 0.1%)
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¢ Bleeding ¢ Prolonged Paij ¢ Pneumothorax/Hemothorax
¢ Bruising e Excessive bleg e Other organ puncture
e Pain — during/aff or bruising e Infection
e Dizziness e Nerve Injury |e Broken Needle
e Temporary symy ¢ Headache e Cardiac Tamponade

aggravation ¢ Vomiting
¢ Nausea e Forgotten neeq
e Sweating e Seizures
e Fatigue e Extreme Fatigy

e Severe Emotig
Reactions

Table 4 Dry Needling/Acupuncture Adverse Events by Severity and Frequency

Valdes reaffirmed that there are still considerable debates on how to systematically
categorize AE’s and that further research needs to improve consistency in how
AEs are reported to help reduce the potential for accidents.

Gattie et al'¥' surveyed 865 physiotherapist in the US through special
interest groups. The study found that over half of the clinics (55%) performed DN
with varied levels of training being reported. Respondents reported that minor AEs
associated with DN treatments were common and the estimated level of
occurrence was 39.6%. In comparison, major adverse events were rare and
typically did not require emergency care. Gattie et al suggests that further
research is needed to quantify the risks of DN,

These studies form the foundation of a broad view of generalized AE’s that
can occur with the application of DN. It should be noted that there are several
studies that have reported AE’s when looking at more specific applications of DN.
A prospective study by Uygur et al'#? studied the effectiveness of DN for patients

with lateral epicondylitis. The study involved random allocation of 110 patients to
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two groups: one that received DN and the other that utilized ibuprofen with a
forearm brace. In all, 93 patients were analyzed over the course of three weeks
and 6-month time intervals. Out of 51 patients assigned to the DN group, three
patients had complications (5.8%) total. Of the three, two high levels of pain during
the intervention and another hand an episode of local hemmorhage'#?. Infection is
a relatively rare, but serious AE that could potentially result from the application of
DN. Both Kim et al and Steentjes et a'43144| published a case study describing the
occurrence of an infection following DN application to a 16 year old teenager
following a knee injury and to a 57 year old who was 7 months post-op from a hip
replacement’3.144  McManus and Cleary'#® conducted a case report regarding a
27-year-old secretary who presented to the outpatient orthopedic department after
having attended physiotherapy where she received DN and deep tissue massage
for shoulder pain. The patient reported that the needles were inserted on the
lateral aspect of the arm, at the level of the middle and distal third of the left
humerus. Upon insertion of the needle, the patient reported spasms and
subsequent wrist drop. Electromyogram (EMG) was performed and revealed
neuropraxia of her left radial nerve'#®. Pneumothorax is a potentially rare and
serious AE that can occur with the use of DN. Cummings et al and Patel et al'46.147
both describe a patient case scenario where pneumothorax was demonstrated as
an AE following the application of DN. Both studies describe the symptoms
experienced by the patient following DN. Although hematomas have been reported
as an AE with DN, there are case studies that have been published that highlight

where hematomas developed close to the spine. One such case was reported by
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Lee et al'*8 which identified a 58-year-old female who presented with quadriparesis
and neck pain. Magnetic Resonance Imaging (MRI) revealed that the patient had
a hyperintense mass at the C2-T2 level of the spine which was diagnosed as an
epidural hematoma. Berrigan et al'*® described a similar case and highlighted the
need for caution when performing DN near the spine. Additionally, a randomized
control trial conducted by Mejuto-Vazquez et al'>® examined the effects of trigger
DN on range of motion and cervical pain in patients who have acute mechanical
neck pain. Pain using an 11-point numeric scale and pressure pain thresholds
were indicated as primary outcome measures. Secondary outcome measures
included cervical range of motion. This study did include a section on AE’s where
patients reported any AE’s they experienced after needling and during 1-week
follow-up. Of the nine patients who underwent DN intervention, eight reported
upper trapezius muscle soreness with no increase in pain that resolved
spontaneously in 24 to 36 hours. No other serious AEs were reported in the study.
An AE was defined as “sequelae of medium-term duration of any symptom
perceived as distressing and unacceptable to the patient and requiring further
treatment.”’%0, Gonzalez-Perez'®! conducted a randomized single center clinical
trial that examined the application of DN to trigger points located in the lateral
pterygoid muscle for myofascial pain and temporomandibular dysfunction. Pain
using the visual analog scale and the range of mandibular movements associated
with opening of the mouth were included as the main outcome measures. The

authors did collect information regarding type and frequency of AE’s during each
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visit for the 24 patients in the DN group. The authors reported that there were no
serious AE’s experienced in the DN group's".

Further studies that identified AE’s with DN have done so as a secondary
outcome. Most of these studies looked at the effectively of DN compared to other
interventions for specific patient problems and complaints. During these studies,
the authors did include some AE’s experienced from the patients. Brennan et al'%?
conducted a study that examined DN versus cortisone injection for treatment of
greater trochanteric pain syndrome. In the study, the authors compared the
treatments looking at pain and function as the primary and secondary outcome
variables. The authors included a section on AE’s and reported that none of the
43 patients in the study reported an AE. However, the authors explained the
following: “The typical side effects associated with needle penetration/injection,
such as temporary pain, bruising, and posttreatment soreness, were not
documented as AE’s.”'2, Other studies that looked at AE’s secondarily found that
there were no serious AE’s that occurred as a result of DN application53.154,
suggesting that DN is a relatively safe technique that can be performed.

A clinical commentary by Kearns et al'>® discussed the need for adequate
screening of patients who potentially receive DN interventions. The commentary
highlights the need for understanding of risk factors, comorbidities, DN techniques
that are utilized, and potential AE’s that can occur. As a way to classify potential
AE’s, the author breaks down considerations and AE’s according to comorbidities
and target tissue to gain a better understanding of the benefit-risk ratio for more

specific applications'®®. Kearns concluded that:
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“Most clinical decisions regarding patient care, including DN, require clinical
reasoning where it is essential that physical therapists use the patient history to
establish and test hypotheses related to potential DN AE. Physical therapists are
responsible to recognize and weigh the risks to benefits ratio for each patient and
to do whatever is reasonable to minimize risks and enhance the benefits
associated with DN intervention using their clinical reasoning skills.”

Although the emphasis for this section involved understanding, not only
what AEs are associated with DN, but also how they are categorized, Kearns
brings up a very good point that AE’s can be avoidable and minimized if proper
clinical reasoning is utilized. This implies that although there is a risk of AE’s with
DN, there are other factors and variables that could contribute to the overall
frequencies and occurrences of these AE’s. It is important for clinicians who
perform DN to be adequately trained and to utilize appropriate clinical reasoning
when screening patients.

Reporting bias may lead to overestimating potential benefits of an
intervention'® and underestimating potential AEs'*-'%°. There are different types
of reporting bias that can exist and include: “publication bias (non-publication or
publication based on direction of results), time lag bias (rapid or delayed
publication of findings), location bias (publication in journals with different levels of
access), language bias (publication in a particular language), and outcome
reporting bias (selective reporting of some outcomes but not others)’%0. Studies
suggest that reporting bias is not uncommon®'. Parsons et al'®? found that 62%

of reviews lacked any mention of AE’s in their protocol and 35% of PROSPERO-

47



registered systematic reviews had differences in outcome reporting between the
protocol and publication'®2. Saini et al'®® reported a similar occurrence with 86%
of reviews in the Cochrane cohort not including data from the main harm outcome
of each review for all studies that were eligible. The single primary harm outcome
was inadequately reported in 76% of the studies'®3. Reporting bias can skew risk—
benefit ratio of treatments, misinform medical professionals and policymakers, and
result in uniformed and poor medical decisions'®'. Evidence remains limited
regarding the methods that are used when selecting AEs for reporting and whether
this contributes to reporting bias. This calls into question ways in which studies
can be conducted to help eliminate reporting bias and avoid underestimating of
potential AE’s'®*. There is a need to consider that some of the reported AEs in the

literature may not be complete.

2.5 Methodological Approaches to Performing a Delphi Technique

The Delphi study technique is “a well-established approach to answering
research questions through the identification of consensus view across subject
experts”%%; including AE reporting'®6-16°. These studies provide a good framework
for future studies that can help to classify and categorize AEs across a variety of
other intervention strategies. In addition to expert consensus, there are examples
of Delphi studies being utilized to better understand how AEs should be classified
based on the perspective of the patient. Understanding both the expert and patient
perspectives allow for a better consensus in appropriately identifying AE’s. This

section highlights important information regarding application of the Delphi
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methodology. To date, there are no studies that have utilized a Delphi
methodology to gain consensus on important AE’s that should be included in IC.
Carnes et al®® conducted a Modified Delphi Consensus study, which
examined ways to define AEs in manual therapy. The aim of the overall study was
to seek expert consensus definitions for AEs in relation to manual therapy with a
modified Delphi technique. The Delphi study involved use of a questionnaire
survey in three rounds until agreement or consensus is established among a group
of experts. In the study, consensus was defined as >74% agreement citing that
the range of consensus used in similar studies was 66%'7° up to 83%'"". The
questionnaire for the study was developed using a focus group that consisted of a
chiropractor, an osteopath, a general practitioner, and a physiotherapist. The
group generated a listing of AEs for the initial content of the first-round
questionnaire. The participants in the study were experts that included: health
researchers, secondary care clinicians, pharmacists, general practitioners, and
international researchers. There were no specific criteria for who was considered
an “expert” in this study other than the individuals were drawn from those who
published in the field of manual therapy and may include individuals who attended
the United Kingdom General Osteopathic Council Conference in 2008. The first-
round questionnaire sought opinion on constructs used to define “major”,
“‘moderate”, and “minor” AE’s. Each construct was made into a bipolar statement
and used a six-point numerical rating scale (1 = Distressing to 6 = Not distressing)
to rank importance of each statement as a “minor”, “moderate”, and “major” AE.

Participants were asked to use the numerical scale to rate where a “minor”,
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“moderate”, and “major” AE would lie along the continuum®, The second round
presented the results to the group and asked members to further define those
areas where consensus was not achieved in round one. The group participants
were also asked to classify a list of 36 potential AEs into “minor”, “moderate”,
“major”, and “not adverse”. A description of each term was drawn from round one
consensus®. Round three was designed to seek additional consensus and opinion
regarding AE’s. Group participants also had an opportunity to free text feedback
issues regarding AE’s or the questionnaire®®. Based upon the results tabulated
from all three rounds of questionnaires, Carnes et al was able to establish a
pragmatic definition of each of the categories of AE’s. A “major” AE is seen as
‘medium to long term, moderate to severe and unacceptable; they normally require
further treatment and are serious and distressing”. A “moderate” AE is similar to
‘major” but only moderate in severity. A “mild” and “not adverse” event is” short
and mild, they are non-serious, the patient’s function remains intact, they are
transient/reversible and no treatment alterations are required”.

Carlesso et al'” conducted an exploratory qualitative analysis of AEs in
manual therapy from a patient’s perspective to gain further insight into how AE’s
can be categorized. In this study, 13 patients who were receiving manual therapy
from a healthcare professional in Ontario Canada were utilized and underwent a
semi-structured interview. The interview guide was constructed by using evidence
and consulting with methodological experts. The interviews were taped, and data
analysis was performed independently using thematic content analysis. An

important finding of the study revealed that patients defined “mild”, “moderate”, and
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“‘major” AEs by pain and symptom severity, functional impact, and duration. The
patient perspective for AE’s can differ from previously proposed frameworks and
underlines the need to consider the patient perspective when defining such
events'2, Carlesso et al'”3 followed up on this study in 2013 where she conducted
a cross-sectional survey of patients who were receiving manual physiotherapy in
Canada. The survey included different questions regarding symptoms that
patients identified as either: adverse, casually associated with treatment, and the
impact of contextual factors. The objective was to identify the occurrence of AEs
in manual therapy and evaluate predictors of the incidence rate of AE’s identified
by patients who received manual therapy. A total of 324 respondents were utilized
in this study. The results from the study attempted to capture how the patient’s felt
AE’s should be categorized, as well as, what events occurred after manual therapy
and whether the patient felt that the event should be considered adverse'”3.
Funabashi et al'’* proposed a protocol for an international e-Delphi study
to determine expert consensus regarding the severity classification for AE'’s
associated with spinal and peripheral joint manipulation. The use of an e-Delphi
(electronic) allows for experts to be approached globally without limits to certain
participant groups. The study format calls for three rounds of questionnaires. The
protocol does identify eligibility criteria that will be utilized in the study. The protocol
identifies an “expert” as an adult individual who possesses a high level of
understanding in patient safety and AEs related to spinal manipulation and
peripheral mobilization. For researchers, an expert should have = 2 peer reviewed

publications related to safety or AE’s. For clinicians, = 7 years of clinical practice
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performing spinal manipulation'’4. Target sample population was set for 30-73
which is the number in previous Delphi consensus studies with the aim of defining
intervention AE’s and complications®175176_ The objectives for Round 1 included
the collection of demographics and to generation of statements on the definition
and severity classifications for AE’s related to spinal manipulation and peripheral
joint mobilization. The round one questionnaire contained open-ended questions
and asked participants to identify their current understanding of AE’s and their
severity classification. The objectives of Round 2 evaluated consensus of
statements from Round 1 and identified the findings of a review that examined AE
definitions and their severity classification following spinal manipulation or
peripheral mobilization. The authors extracted definition and classification of AE’s
following their review that were used for Round 2 questionnaire development. A
5-point Likert scale was utilized to rate their level of agreement with statements
generated where 1=strongly disagree and 5=strongly agree'’”. An open text box
would be included for each statement to allow for participants to add any additional
comments. The objective of Round 3 is to further evaluate the statements
regarding AE definitions and their severity classification following spinal
manipulation and peripheral mobilization. The Round 3 questionnaire included
feedback from Round 2 to allow for participant reflection. In round 3, participants
will be asked to rate their agreement with the statements achieving consensus
from round 2 using the same 5-point Likert scale. A free text box would be provided
to clarify statements, but the generation of new statements was not encouraged.

Any participants were allowed to complete a current round even if they did not

52



complete a previous round. Each round lasted 6 weeks to allow adequate
response time. The definitions of consensus, agreement, and stability were
provided in the study for each round. Data analysis involved three areas:
Consensus (extent to which the group shared the same opinion), Agreement
(measure of inter-rater agreement where the rating of one expert predicted the
rating of another), and Stability (consistency of responses between rounds). In
Round 2, consensus was defined as Median = 3.5, IQR =< 1.5, and Percent
agreement (percent of those responding with “Agree” or “Strongly Agree”) = 60%.
Agreement was identified through Kendall’s coefficient of concordance with (p<
0.05). In Round 3, Consensus was defined as Median = 3.5, IQR < 1, and Percent
Agreement =2 70%. Agreement was identified through Kendall's coefficient of
concordance with (p< 0.05). Stability was tested using a Wilcoxon rank-sum test
to compare round 2 and 3 results (p< 0.05)'74.

Kranenburg et al'”® conducted a three-round Delphi study to obtain
consensus agreement on a classification system of AE’s following cervical spinal
manipulation. In the study, participants were selected from three groups: medical
specialists, manual physical therapists, and patients. A total of 30 participants
were included in the study (10 from each group). Inclusion criteria for manual
physical therapists included graduation from an accredited Orthopedic Manual
Therapy organization. Each round allowed for 21 days for participants to respond
using an online survey tool called SurveyMonkey, with survey reminders being
sent out at 10, 17, and 20 days. In this study, strong consensus was defined as =

75%, Mild Consensus as 60-74%, and no consensus as 0-59%. The objectives for
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Round 1 focused on forming an inventory of all possible AE’s following cervical
spine manipulation and to reach a consensus on either a three or four categorical
AE classification system. Experts were asked to select one of two categorical
classification systems based on the definitions established by Carnes et al: not,
minor, moderate, major®®. The objectives of Round 2 were to obtain an agreement
on the influence of the length of time using time units defined previously by Carnes
et al (hours, days, weeks). The objectives for Round 3 were to validate answers

from Round 2175,

2.6 Methodological Approaches to Conducting a Nominal Group Technique
The Nominal Group Technique (NGT) approach was first described in the
1960’s as a way to enhance group-decision making in social psychological
research'”8. The purpose of the NGT is to “generate information in response to
an issue that can be prioritized through group discussion”'’®. NGT is” a formal
consensus development method based on structured group discussion; the
method prevents individual participants from controlling the discussion and
ensures all groups members have the opportunity to share their suggestions and
opinions™'8%, The NGT is particularly useful where participants are likely to have
diverse views on a subject or where limited research evidence is available’”. A
modified form of the NGT has been recently used in literature, referred to as a
virtual nominal group technique (VNGT). The following sections describe studies
that have utilized the vNGT protocol. The use of a VNGT protocol provides for

multiple benefits which include: the participation of participants from
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geographically distant locations'®', reducing the burden of travel costs and
expenses, and high levels of acceptability among participants'8. To date,
identification of important elements needed to construct a risk statement for IC

have not been examined using NGT methodology.

2.6.1 Logistical Considerations for Set-Up of a Nominal Group Study
Studies that utilize the NGT methodology have done so either by using a
standardized face-to-face in-person meeting'®3-'87 or using a modified VNGT
protocol that can be conducted in an online format'®-19', Virtual study protocols
utilized software such as Microsoft Teams, Cisco WebEx, and Microsoft Zoom to
conduct their online NGT. Participant identification in studies were varied and often
contained multiple groups of stakeholders which resulted in multiple inclusion
criteria characteristics. Ideally, a maximum of seven participants has been
recommended while group sizes of 2-14 have been used in nominal group
research’”'92.  Participation in an NGT involves the use of a highly structured
meeting that can feature one or two questions, which are sent to participants in
advance. The time needed to complete a nominal group technique varies, and
depends on group size, how many questions are asked, and the type of
participants involved. Usually one question can take 2 hours and 2 questions can
take up to 4 hours'¥31%_ Studies often provided participants with an e-booklet that
could contain information such as: scoping literature review, context statement,

questions to be posed in the study, and guidance on the NGT process.
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2.6.2 Format of Rounds in a Nominal Group Study

The NGT process typically involves 5 steps: Introduction and Explanation,
Silent Idea Generation, Sharing Ideas, Group Discussion, and Voting/Ranking'".
Stage 1 offers an introduction, which details the vNGT process and allowed for
questions or clarifications to occur. Stage 2 would allow for 15 minutes of silent
idea generation where participants silently wrote down their ideas to the questions
posed. In this stage, participants would not be allowed to have contact with
anyone. Stage 3 involves a “round robin” process where each participant offered
a single idea in turn until all ideas were exhausted. The ideas generated were
recorded by a second researcher. All ideas documented would be placed on a live
document that was visible to all members in real time through screen sharing.
Stage 4 involved a clarification stage, which allowed for discussion of each idea
generated amongst participants. Stage 5 involves individual scoring/ranking from

the recorded ideas.

2.6.3 Data Analysis from a Nominal Group Study

Obtaining consensus in NGT studies has been done through a variation of
methods that may include: score ranking’’ or rating by using a Likert Scale'®. The
use of re-ranking and allowing participants to revise their original thoughts can also
be implemented either during a meeting or through a secondary survey'%¢. An
example of Likert Scale use included a 9-point scale rating from not important/do
not agree (1) to important/strongly agree (9). Consensus was defined as >=75%

response in the score range of 7-9'8. No further re-rating was conducted in this
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example. An example of a ranking system included participants voting for their top
3 ideas based on importance, allocating 3 points to their most preferred idea, 2
points to their next preference, and 1 point to their third. If a participant did not
rank an idea, it was given a score of “0”. The scores for each ideas were totaled

an calculated to identify the top 3 ideas'®*.
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ABSTRACT

Objective: Dry needling (DN) uses a monofilament needle to reduce pain and is performed
by several healthcare professions. Due to the invasive needle puncture, adverse events (AE)
have been associated with DN. It is unclear, which AEs should be included in a risk
statement for Informed Consent (IC). The purpose of this study was to identify which AEs
should be included in a risk statement for IC through expert consensus.

Methods: A three-round e-Delphi study was undertaken using a panel of DN experts.
Expert inclusion criteria included: (1) > 5 years practice performing DN and one of the
following secondary criteria: (a) Certification in DN, (b) Completion of a manual therapy
fellowship that included DN training, or (c) > 1 publication involving the use of DN.
Participants rated their level of agreement using a 4-point Likert scale. Consensus was
defined as > 80% agreement or >70% and < 80% agreement with Median > 3, Interquartile
Range < 1, and Standard Deviation <= 1.

Results: Of the 39 eligible participants, 34 (87.2%) completed Round 1, 31 (79.5%)
completed Round 2, and 30 (76.9%) completed Round 3. A total of 14 (28%) AE’s
achieved final consensus in round 3 for inclusion on IC. Kendall’s Coefficient (w) of
agreement for round 2 was 0.213 and improved to 0.349 after round 3. Wilcoxon rank tests
revealed statistically significant changes for 12 of the 50 AE’s.

Conclusion: Consensus was attained for 14 AEs for inclusion on IC. The AE’s identified
can be used for development of a shorter, more concise IC risk statement. 93.6% of experts

agreed with definitions for how AEs should be classified.
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Impact: The design of this study helps provide a framework that can be used across
multiple interventions cross healthcare professions for the development of a risk statement

for IC.
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INTRODUCTION

Dry needling (DN) is a minimally invasive intervention using a fine monofilament
needle to penetrate symptomatic soft tissue to reduce pain and disability!. Over the past
10 years, there have been a great deal of studies that examined the effects and application
of DN across varying conditions? 2. Potential adverse events (AEs) may occur during the
application of DN. An AE is defined as “any ill-effect, no matter how small, that is
unintended and non-therapeutic”'®. Documented AEs associated with DN range from
minor incidences like bruising, discomfort, to more severe events including infection,
pneumothorax, excessive bleeding, cardiac tamponade, broken needle, fainting, numbness,
and organ punture!* 7. Risks can vary based on the type of DN performed impacting the
depth, patient characteristics, or the skillset of the clinician. While some AEs identified in
literature may be preventable, some are not. When consenting patients to DN treatment, it
is necessary to inform patients of potential risks to make decisions regarding their
healthcare or participation in clinical research.

It is legal for Physical Therapists to perform DN in most states. Moreover, there is
a legal requirement for the therapist to obtain written and/or verbal informed consent (IC).
Informed consent is defined as, “a process by which the treating healthcare provider
discloses appropriate information to a competent patient so that the patient may make a
voluntary choice to accept or refuse treatment.”'®. Three fundamental criteria are needed
for IC: the patient must be: competent, adequately informed, and not coerced. One of the
required statements that needs included for IC, as established in Federal Code Title 42 Tag

A-0238 §482.24(c)(2)(v) is “that the procedure, including the anticipated benefits, material
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risks and alternative therapies, was explained to the patient or their legal representative”.
In some states, a specified minimum standard for satisfying IC includes a written document
signed by the patient that clearly states these minimum requirements: risk and benefits of
DN, the Physical Therapists level of training and education, and that the patient is not
receiving acupuncture'®. The Federation of State Board of Physical Therapy (FSBPT)
identified elements of knowledge that therapists who practice DN must know to provide
safe and effective practice when applying DN. Two of these elements include knowledge
of IC and AE’s?°. Despite the importance of IC, patients may not be adequately informed
of risks prior to receiving a medical treatment®!, even though patients want to know of
major complications that could occur?®>. In cases where risks are disclosed as part of IC,
patients have potentially shown poor recall, which also calls into question how best this
type of information should be presented?®. The thoroughness of the IC process can
fluctuate based up on the complexity of the intervention or individual patient factors. Thus,
there is lack of uniformity and consensus on the degree of information that should be
presented to the patient while discussing consent. Evidence suggests that current IC forms
are too long in length and need to be made shorter if important information is retained®.
Long IC documents make it more difficult to find pertinent information and can negatively
impact a participants understanding of research®. Evidence has also shown that shorter IC
forms can be effective leading to an effort to produce shorter and more concise
statementsS.

The Delphi process uses a sequence of structured questionnaires to identify and
build consensus particularly in the absence of complete information and when expert

opinion is needed to provide a framework for practice 2. Delphi studies have been used in
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relation to AEs to identify risk factors or events that cause the AE**, development of

3133 and taxonomy/classification systems to develop

treatment and safety protocols
standardized methods for documenting AE’s**3°. No studies have sought to identify
necessary AE’s that should be included on an IC risk statement with the goal of providing
a more shortened, structured, and explicit statement for use in clinic or research. The aim
of this e-study was to identify important AEs associated with DN that should be included

in a risk statement for IC to improve patient decision making regarding their health or

clinical research participation.

METHODS
Study Participants

Ethics approval for this study (2022-117) was provided by the Youngstown State
Institutional Review Board. This study was also registered on clinicaltrials.gov
(NCTO05300815). Eligible experts were identified using the following inclusion criteria:
(1) Must have > 5 years of clinical practice performing DN and one of the following
secondary criteria: (a) certification in DN, (b) completion of a manual therapy fellowship
that included DN training, or (¢) > 1 publication involving the use of DN. Eligible
participants were identified through existing professional networks and social
media/internet-based searching. Potential participants were invited to participate by an
author or via their professional network connection. Recruitment was maximized by
encouraging identified experts to snowball the invitation with other potential expert
participants, including calls for expressions of interest on social media and professional

organizations and networks.
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Study Design

A modified electronic Delphi (e-Delphi) method was used to achieve consensus
among experts through completion of sequential questionnaires that were refined by
participant feedback to obtain a convergence of opinion and eventual consensus®.
Questionnaire items were formulated by the study executive committee which consisted of
the primary investigator (EI) and a DN expert with > 10 years of experience (DG). All data
collection for this study was conducted through SurveyMonkey. Participants provided
consent for participation and whether they met the criteria for inclusion in this study. If
the participant answered “yes” to both, they were then asked to complete a demographic
form, along with providing an email for future communication. Following completion of
the form, the participant was officially enrolled in the study. If an individual did not
provide IC, meet the inclusion criteria, or did not complete the demographic form, they

were excluded from participation in the study. The Delphi process is outlined in Figure 1.

Round 1

Participants were asked the following question: “List all potential AE’s that could
be experienced with the application of a DN intervention”. In this study, an AE was defined
as: “any ill-effect, no matter how small, that is unintended and non-therapeutic”!?.
Participants were provided with open free-text boxes to list up to 50 AE’s if they desired.
Round 1 remained open for 2 months to allow for recruitment of 30 to 73 participants which

is the recommended amount for achieving consensus®. Participants who did not initially

complete Round 1 were provided with reminder emails.
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Round 2

A condensed list of AEs was constructed by removing duplicate entries and
identifying common themes of AEs from Round 1. The condensed list of AEs were
classified using terminology from previous studies related to the severity level’’ and
probability of occurence®® by the study executive committee. Current literature has
established a lack of standardization in AE documentation and categorization, making it
difficult to properly classify each AE*. In cases where no research evidence was found,
expert opinion was used to classify AEs. In cases where EI and DG did not agree on the
AE or its classification, a third party (KL) was utilized to settle the dispute.

The questionnaire of Round 2 consisted of multiple questions which included:

1. A question asking whether participants agreed with the use of a classification
system for defining AEs (Response of “yes” or “no”). The classification system defined
each AE according to severity and probability. Severity definitions included: “Mild” (short
duration up to a few hours, reversible, and cause minimal inconvenience to the patient),
“Significant” (require some medical intervention and/or will interfere with a patient's
activities. May persist for days or weeks), and “Serious” (require hospitalization or prolong
an existing hospitalization, cause a permanent or significant disability, or are life-
threatening and may result in death. May persist for days or weeks)’’. Probability
definitions included: “Common” (1-10%), “Uncommon” (0.1-1%), “Rare” (0.01-0.1%),
and “Very Rare” (< 0.01%)®. If participants responded “no” to this question, a free-text
box was provided for feedback.

2. A series of 3 questions for each AE identified from Round 1:
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A. A question regarding the level of agreement on whether the AE should be
included for IC. The response used a 4-point Likert scale (strongly disagree “1”, disagree
“2”, agree “3”, strongly agree “4”).

B. An optional question that allowed participants to provide a severity level for AE
if they did not agree with the previously used rating.

C. An optional question allowing participants to provide a probability level for AE
if they did not agree with the previously used rating.

Round 2 remained open for 3 weeks with email reminders sent at 1-week intervals and a
final email 24-48 hours from the final closing date. Participants who did not participate in

round 1 were invited to participate in round 2.

Round 3

A week after the completion of Round 2, participants were invited to complete the
Round 3 questionnaire. In Round 3, classification questions were removed, leaving only
the IC inclusion questions. In addition, the results of the IC inclusion questions from
Round 2 were provided to participants who were asked to rate their agreement on whether
the AE should be included for IC. No free-text options were provided in Round 3. Round
3 remained open for 3 weeks with email reminders sent at 1-week intervals and a final
email 24-48 hours from final closing date. Participants who did not participate in rounds 1

or 2 were invited to participate in round 3.

Definition of Consensus
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Definitions for consensus and agreement in the literature are conflicting and report
varying methods for achieving concensus***?. Consensus criteria developed for this study
utilized multiple methods established in other Delphi studies to enhance rigor. Consensus
for each item was determined by a combination of the percentage agreement (PA),
interquartile range (IQR), and standard deviation (SD), and Median. PA was defined as
the percentage of responses that either were “agree” or “strongly agree”.

The measurement of consensus in this study was first determined by examining the
PA. If the PA was > 80%, consensus would be achieved®’. If the percent agreement was
> 70% and < 80%, the following additional criteria must be met to achieve consensus:

1. IQR < 1: IQR lies within one unit of the median.
2. Median > 3: central tendency of response is “agree”.

3. SD < 1.0: homogeneity in the participant responses.

Statistical Analysis

Data were analyzed using IBM SPSS Statistics Version 28.0 for Windows (IBM
Corp, USA) at the conclusion of each round. The open-ended list of AEs generated from
round 1 was analyzed thematically. Demographic and Likert data responses were analyzed
using descriptive statistics. The median, IQR were calculated for each AE. The categories
“strongly agree” and ‘“‘agree” were combined to compute the PA. The variability in
responses was measured by using SD. Regardless of the level of consensus obtained in
Round 2, all AEs were re-introduced into Round 3 for the question regarding agreement of
inclusion for IC. Additionally, Kendall’s coefficient of concordance (w) was calculated

during Round 2 and 3 to determine agreement between experts on AEs for inclusion on IC,
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as well as, for severity and probability classification of AE’s. A Wilcoxon rank-sum test
was used in Round 3 to evaluate the consistency and stability of responses between Round
2 and 3 when assessing whether an AE should be included on IC. Statistical significance

was defined as P < 0.05.

RESULTS

A consensus of AEs for inclusion on IC was achieved following three rounds.
Figure 2 represents a flow diagram of the Delphi process, including participation at each
round. This study was administered March to July of 2022.

Recruitment was completed prior to Round 1. A total of 60 individuals responded
to this study. Ofthose 60, one did not provide IC and another 12 did not meet the inclusion
criteria. Those who met inclusion criteria and provided IC were 48. An additional 9 were
excluded due to not completing the initial demographic form. A total of 39 participants
were deemed eligible for this study. Of the 39 eligible participants, 34 (87.2%) completed
Round 1, 31 (79.5%) completed Round 2, and 30 (76.9%) completed Round 3. Of the 39,
a total of 28 (71.4%) completed all three rounds. A response rate for overall e-mail
invitations could not be calculated due to the use of snowball recruitment. Round 1 was
extended an additional 5 weeks to allow for recruitment of experts. Many of the participants
were from the United States and received their training through Integrative Dry Needling
(IDN). The demographic characteristics for all 39 participants are presented in Table 5.

Following round 1, a list of 190 AEs associated with DN were identified by
participants. Duplicate entries were removed, and the list was further condensed by

identifying common themes. A final condensed list of 50 AE’s was constructed for use in
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round 2. Each of the AE’s were classified by severity and probability of occurrence. This
final list is presented in Table 6.

Following round 2, the median, IQR, PA, and SD were calculated for AE’s
identified for possible inclusion on IC. From the AE list, 30% (15/50) met consensus for
inclusion on IC. Kendall’s Coefficient (w) of agreement for these items was 0.213 (p <
0.001). These results are presented in Table 7 and 8. Of the 31 participants, 29 (93.6%)
agreed with the use of proposed definitions for classifying the AE’s. The 2 (6.4%) who
did not agree, provided further feedback. In addition, one participant provided feedback
regarding the AE list generated from Round 1. The feedback from these participants is
presented in Table 9. Prior to round 3, participant responses to the classification of each
AE were examined and the majority response was used to reclassify the AE. Of the 50
AEs, only 2 (4%) were modified by the participants: “Large Vessel Puncture” was changed
from “Rare” probability to “Very Rare” and “Seizures” was changed from “Uncommon”
probability to “Very Rare”. The majority response for the severity and probability
occurrence for each AE is presented in Table 10. Kendall’s Coefficient (w) of agreement
for severity of AE was 0.818 (p <0.001) and 0.738 (p < 0.001) for probability.

The median, IQR, PA, and SD for round 3 were presented alongside round 2 results
in Tables 7 and 8 for AE’s identified for inclusion on IC. A total of 14 (28%) AE’s
achieved final consensus in round 3 for inclusion on IC. Kendall’s Coefficient (w) of
agreement for these items was 0.349 (p < 0.001). These results are presented in Tables 7
and 8. “Allergic Reaction to the Needle (itching, pins, and needles)”, “Local Infection”,
and “Nerve Injury (Peripheral)” were 3 AE’s initially reaching consensus for inclusion

during round 2 but were excluded after round 3. “Soreness” and “Superficial Hematoma
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under the skin” did not achieve consensus for inclusion after round 2 but were included in
round 3. A Wilcoxon rank sum test was performed between round 2 and 3 responses for

inclusion of AEs for informed consent and is provided in Tables 7 and 8.

DISCUSSION

The purpose of this study was to generate expert consensus to identify AE’s that
would be most beneficial to include in creating a structured IC document risk statement.
Consensus was achieved for 14 of the 50 AE’s (28%) for inclusion on IC. This list can be
used to generate a risk statement that aligns with the goals of creating a shorter, more
concise statement. Levels of agreement based on Kendall’s coefficient improved from
0.213 in round 2 to 0.349 in round 3 but was still considered “Fair Agreement”**. Stability
of responses between rounds 2 and 3 were measured using the Wilcoxon Rank Sum Test
and demonstrated statistically significant response changes for only 12 (24%) of the AE’s:
Fatigue, Bruising, Blood Borne Transmission, Hypotension, Local Infection, Migraine,
Seizure, Temporary Increase in Symptoms, Organ Puncture, Subdural or Epidural
Hematoma, Worsening of Health Condition, and Systemic Infection. This would indicate
that after viewing results from round 2, experts did not have a changing opinion for many
of the AEs presented.

A study by Corneli et al. used evidence-based strategies for shortening consent
forms in clinical research. In this study, 95% of stakeholders agreed that IC forms are too
long and 96% agreed or strongly agreed that IC forms should be made shorter if essential
information is retained. Relating to the length of content area on IC, discussion of risks

was identified as the 2"¢ longest area next to procedures. Stakeholders recommended that
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the overall length for communication of risks should be between 83-87 sentences in total
length?*. Condensing important statements such as risks using a shorter, more concise, and
targeted format to optimize patient decision making is a great need. In addition, the
development of a more standardized and structured IC process may improve quality of

care®,

Classification of Adverse Events

Classification of AE’s were examined in round 2. Current literature lacks a
standardized methodology for the documentation of AE’s in DN, making it difficult to
provide information for use in decision making®’. Delphi studies have been published that

sought to create a taxonomy and classification system of AE’s*3¢

. Such studies provide
a basis for application in clinical and research settings to further develop a standardized
approach for documenting AE’s. One such application is the ability to analyze the risks
associated with an AE. The definitions used in our study allow for the creation of a risk
matrix for ranking of the AE’s that can be used for IC. The definitions correspond to two
recommended variables to identify risk level: probability/likelihood of harm and severity
of harm*. Valdes used these variables when classifying AEs associated with DN based on
severity and probability. These definitions were presented in round 2 and allowed for
participants to identify whether they agreed or disagreed with the classification system
used'®!7. In the study, 93.6% (n = 29) of participants agreed with this system for
classifying AE’s which provides for a possible standardized approach that can be utilized

in future studies for documenting AE’s. In round 2, participants were asked how they

would rate severity and probability of each AE generated from round 1. This suggests that
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experts generally agree on how each of these events should be classified. The 6.4% who
did not agree with the classification felt that either only 2 severity levels were needed
(Serious and Mild) or that the Mild timeline should be modified from a few hours to up to
48 hours to account for delayed onset of muscle soreness (DOMS). Another area of
disagreement was conveyed from one participant regarding the AE list generated. In the
participant statements, they indicated that “Organ Puncture” could have various degrees of
severity based upon the organ being punctured (spleen vs kidney) and that many of the
responses could be further condensed into a general autonomic response category. When
examining the literature, there is an acupuncture study by Witt et al that contained
categories for AEs, but still contained separate listing of individual AE’s*’. Additionally,
the AE’s used in this study attempted to match headings used in previous studies for DN'+
16
Strengths

This is the first study attempting to identify AE’s that should be included in a risk
statement for IC using Delphi methodology. The findings of this study can be used to
develop a risk statement for IC to help improve decision making regarding participation
with DN intervention. Previous Delphi studies with the aim of defining intervention AEs
and complications typically achieved consensus with responses between 30 to 73%. Thus,
39 participants were deemed sufficient for achieving consensus. Larger sample sizes could
potentially provide diminishing returns regarding the validity of findings*®. A > 71.8%
response rate was achieved across all three rounds. This response rate was consistent with
recommended literature values that indicate a response rate of > 70% is sufficient for

stability of responses across Delphi studies®.
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Identifying criteria for expertise in DN practice is difficult since no criteria
currently exists. In general, an “expert” is defined as “a person who is very knowledgeable

about or skillful in a particular area”°

. A lack of clarity on how to define an “expert” has
resulted in a wide range of definitions throughout Delphi studies®®. This study used
multiple elements from a previously published protocol to define an “expert™>. Years of
experience practicing DN for inclusion in this Delphi was initially set at least 7 years. Due
to the difficulty finding participants with greater than 7 years of experience since the use
of DN for most clinicians is fairly new, we changed this requirement to greater than 5
years. Many participants reported 5-6 years of experience in DN (69.2%).

Consensus, agreement, and stability were assessed using standardized a-priori
definitions and criteria from established protocols*>~!. The lack of consistency on what
“consensus” should be defined as makes it imperative for researchers to provide clear
reporting of the standards for consensus. Many Delphi studies use either a > 70% or > 80%

365253 while others use the median,

agreement in responses as a sole criterion for inclusion
IQR, or SD as additional tools for defining consensus®*. We used a combination of criteria

from other Delphi studies to improve the rigor with consensus being defined as either >

80% agreement or > 70% and < 80% agreement with Median > 3, IQR < 1, and SD < 1.

Limitations

This study did have some limitations. First, we used snowball recruitment through
professional networks and emails among potential experts. As a result, there is the
potential that participants may have knowledge of others who participated in the study to

which absolute anonymity could not be ensured. Second, although attempts were made to
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open recruitment internationally, many participants were located within the United States
(97.4%). Additionally, expert participants were strictly Physical Therapists who met the
expert criteria. This could lead to limitations in generalizability of the findings. It is
possible that healthcare professionals outside physical therapy and in the international
community may have varying opinions that were not adequately represented. Future
studies should include a wider range of healthcare professions on a more international
level. Expert opinion also represents low level evidence with potential for bias. The lack
of standardization in documenting and reporting AE’s in DN has also made it difficult to
provide accurate information regarding AE probability and severity. Such documentation
would provide useful information in identifying AE’s that should be included for IC.
Additionally, the ability to classify AEs was identified as a helpful element in developing
informed consent for patients®>. There may be individual risks based on medical or surgical

histories not identified through this Delphi that clinicians may still consider.

CONCLUSION

The design of this study helps provide a future framework that can be used across
multiple interventions and healthcare professions for the development of a risk statement
for IC. Delphi consensus was attained for 14 AE’s that participants agreed should be
included for IC. The AE’s identified can be used for development of a shorter, more
concise IC risk statement. 93.6% of experts agreed with definitions for how AEs should be
classified which may help with developing a standardized system for documenting AE’s.
Participants were able to provide opinions regarding classification of AEs to allow for

improved risk analysis to improve patient decision making.
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Table 5. Participant Characteristics

Demographic Characteristic ‘ n ‘ % Demographic Characteristic | n ‘ %
Patients seen for Dry Needling (per
Sex week)
Male 21| 53.8 0 1 2.6
Female 18 | 46.2 1-4 6 | 154
Ethnicity 5-9 11 | 28.2
White or Caucasian 35 | 89.7 10-14 10 | 25.6
Hispanic or Latino 3| 7.7 15-19 2 | 51
Asian or Asian American 1 2.6 20+ 9 | 231
Country Dry Needling Style
United States 38| 974 Trigger Point Dry Needling 32
Spain 1| 26 Dry Needling with E-Stim 28
Terminal Degree Superficial Dry Needling 15
Bachelor of Science (BS) 4 | 103 Spinal Segmental Sensitization 17
Master of Science (MS) 5| 12.8 Peri-Neural Needling 12
Doctorate of Physical 3
Therapy (DPT) 23 | 59.0 Western Medical Acupuncture
Doctor of Philosophy (PhD) | 4 | 10.3 | Received Dry Needling as a Patient
Doctor of Science (DSc) 2 5.1 Yes 32 | 82.1
Doctor of Education (EdD) 1 2.6 No 7 | 179
Setting Resource for Dry Needling Training
Outpatient Clinic 17 | 43.6 Integrative Dry Needling 28
Private Practice Owner 15 | 38.5 Dr Ma 2
Academic/Research 6 | 15.4 Myopain Seminar 3
Hospital 1 2.6 Frank Gargano 1
Physical Therapy Experience Kinetacore 5
5-9 8 | 20.5 Spanish University 1
10-14 10 | 25.6 James Dunning 3
15-19 6 | 15.4 AAMT 1
20+ 15 | 38.5 Acupuncture Association 1
Dry Needling Experience American Dry Needling Institute 2
5-6 27 | 69.2 | Scholarly Products
7-10 4 | 10.3 0 21 | 53.8
11-14 5 12.8 1-4 11 | 28.2
15+ 3 7.7 5-9 1 2.6
Dry Needling Training Prior to
Graduation 10+ 6 | 154
Yes 3 7.7
No 36 | 92.3
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Table 6. Final Adverse Event List from Round 1

Adverse Event Probability Severity Adverse Probability Severity
Event
Bleeding Common Mild Skin Irritation Rare Significant
(Redness)
Diaphoresis Common Mild Loss of Very Rare Significant
Bladder
Control
Fatigue Common Mild Migraine Rare Significant
Headache Uncommon | Significant Muscle Rare Mild
Spasm
Nausea Common Mild Nerve Injury Uncommon Significant
(Peripheral)
Pain Common Mild Neurological Rare Serious
During/After Symptoms
(numbness/ti
ngling/motor
control)
Pneumothorax Rare Serious Seizure Uncommon Significant
Soreness Uncommon | Significant | Shortness of Rare Serious
Breath
Allergic Rare Mild Sympathetic Very Rare Mild
Reaction to the "flush"
Needle (itching,
pins and
needles)
Large Blood Very Rare Serious Syncope/Fain Rare Serious
Vessel Puncture ting
Broken Needle Rare Serious Temporary Common Mild
Increase in
Symptoms
Bruising Common Mild Trypanophob Very Rare Mild
ia
Cardiac Rare Serious Vomiting Uncommon Significant
Tamponade
Compartment Very Rare Serious Excessive Uncommon Significant
syndrome bleeding/brui
sing
Muscle Rare Mild Organ Rare Serious
Cramping Puncture
(liver, kidney,
spleen)
Bloodborne Very Rare | Significant Excessive Rare Significant
Transmission duration of
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normal
discomfort
Dizziness/Lighth Common Mild Rash Rare Mild
eadedness
Drowsiness Uncommon Mild Tachycardia Rare Serious
Emotional Uncommon | Significant | Worsening of Rare Significant
Response condition
(crying,
laughing,
anxiety)
Forgotten Uncommon | Significant | Pre-Syncope Rare Serious
Needles
Superficial Uncommon | Significant Excessive Rare Significant
Hematoma Referred or
under skin Radiating
Pain
Hypersensitivity Rare Significant Excessive Rare Significant
Muscle
Soreness/Ach
ing
Hypertension Rare Serious Subdural or Rare Serious
Epidural
Hematoma
Hypotension Rare Serious Systemic Very Rare Serious
Infection
Local Infection Rare Serious Central Very Rare Serious
Nervous
System
Traumatic
Injury
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Table 7. Adverse Events for Inclusion on Informed Consent

Round 2 Round 3
Adverse Event | Median | IQR* | PA®* | SD° | Median | IQR | PA | SD | WQR? | Outcome®
Bleeding 4 1 93.5 | 0.63 4 1 96.7 | 0.48 | 0.26 Yes
Diaphoresis 3 1 80.6 | 0.79 3 0 80.0 | 0.53 | 0.20 Yes
Fatigue 3 0 80.6 | 0.66 3 1 76.7 | 0.53 | 0.03* Yes
Headache 3 1 64.5 | 0.78 3 1 50.0 | 0.57 | 0.32 No
Nausea 3 1 64.5 | 0.92 3 1 63.3 | 0.61 | 0.28 No
Pain 3 1 96.8 | 0.67 3 1 96.7 | 0.49 | 0.13 Yes
During/After
Pneumothorax 4 1 93.5| 0.72 4 933 081 | 0.34 Yes
Soreness 3 2 67.7 | 0.97 3 86.7 | 0.68 | 0.48 Yes
Allergic 3 1 74.2 | 0.72 3 66.7 | 0.77 | 0.18 No
Reaction to the
Needle
(itching, pins
and needles)
Large Blood 3 1 58.1 | 0.86 3 1 56.7 | 0.73 | 0.23 No
Vessel
Puncture
Broken Needle 3 58.1 | 0.93 3 533 | 0.74 | 0.79 No
Bruising 3 100 | 0.50 3 100 | 0.46 | 0.03* Yes
Cardiac 2 48.4 | 0.95 2 433 0.71 | 0.83 No
Tamponade
Compartment 2 1 38.7 | 0.97 2 0 16.7 | 0.71 | 0.15 No
syndrome
Muscle 3 1 61.3 | 0.82 3 1 60.0 | 0.50 | 0.50 No
Cramping
Bloodborne 3 2 67.7 | 0.91 3 1 50.0 | 0.78 | 0.04* No
Transmission
Dizziness/Light 3 0 93.5 | 0.52 3 0 90.0 | 0.53 | 0.32 Yes
headedness
Drowsiness 3 0 80.6 | 0.72 3 0 83.3 | 0.53 | 0.47 Yes
Emotional 3 1 54.8 | 0.77 2 1 433 | 0.61 | 0.64 No
Response
(crying,
laughing,
anxiety)
Forgotten 2 1 48.4 | 0.89 2 1 26.7 | 0.74 | 0.13 No
Needles
Superficial 3 1 64.5 | 0.73 3 1 733|049 | 0.78 Yes
Hematoma
under skin
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Hypersensitivit 3 1 54.8 | 0.56 483 | 0.57 | 0.41 No
Y
Hypertension 2 45.2 | 0.88 13.8 | 0.46 | 0.07 No
Hypotension 3 58.1 | 0.86 31.0 | 0.47 | 0.01* No
Local Infection 3 71.0 | 0.90 65.5 | 0.63 | 0.05* No
a Interquartile Range
b Percent Agreement consisting of the sum of “Agree” and “Strongly Agree”
responses
c Standard Deviation
d Wilcoxon Rank Sum Test
e Consensus defined by >= 80% agreement or 70-79.9% agreement with Median

>=3,IQR<=1,and SD <=1
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Table 8. Adverse Events for Inclusion on Informed Consent

Round 2 Round 3
Adverse Median | IQR? | PA® | SD° | Median | IQR | PA | SD | WQRY | Outcome®
Event
Skin 3 0 839 | 0.71 3 0 82.8 | 0.44 | 0.17 Yes
Irritation
(Redness)
Loss of 2 1 419 | 0.92 2 1 13.8 | 0.80 | 0.06 No
Bladder
Control
Migraine 3 64.5 | 0.67 2 48.3 | 0.68 | 0.02* No
Muscle 3 67.7 | 0.72 3 69.0 | 0.47 | 0.61 No
Spasm
Nerve Injury 3 1 71 | 0.90 3 1 69.0 | 0.55 | 0.18 No
(Peripheral)
Neurologica 3 1 74.2 | 0.68 3 1 759 | 0.53 | 0.61 Yes
| Symptoms
(numbness/
tingling)
Seizure 2 45.2 | 0.84 2 20.7 | 0.78 | 0.07* No
Shortness of 3 54.8 | 0.66 2 34,5 | 0.54 | 0.09 No
Breath
Sympathetic 3 1 54.8 | 0.77 2 1 448 | 0.78 | 0.42 No
"flush"
Syncope/Fai 3 0 83.9 | 0.58 3 0 86.2 | 0.59 | 0.53 Yes
nting
Temporary 3 1 87.1 | 0.64 3 0 86.2 | 0.59 | 0.03* Yes
Increase in
Symptoms
Trypanopho 2 1 45.2 | 0.95 2 1 27.6 | 0.77 | 0.16 No
bia
Vomiting 30.0 | 0.83 0 17.2 | 0.63 | 0.09 No
Excessive 56.7 | 0.68 1 51.7 | 0.51 | 0.80 No
bleeding/br
uising
Organ 3 1 66.7 | 0.87 3 1 55.2 | 0.69 | 0.020 No
Puncture *
Excessive 3 1 61.3 | 0.70 2 1 43.3 | 0.57 | 0.08 No
duration of
normal
discomfort
Rash 51.6 | 0.72 333 (0.64 | 0.09 No
Tachycardia 48.4 | 0.93 36.7 | 0.55 | 0.32 No
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Worsening 53.3 | 0.82 37.9 | 0.76 | 0.01* No
of condition
Pre-Syncope 61.3 | 0.76 69.0 | 0.55 | 0.78 No
Excessive 58.1 | 0.75 433 | 0.57 | 0.12 No
Referred or
Radiating
Pain
Excessive 54.8 | 0.85 50.0 | 0.51 | 0.61 No
Muscle
Soreness/Ac
hing
Subdural or 54.8 | 0.81 27.6 | 0.89 | 0.03* No
Epidural
Hematoma
Systemic 67.7 | 0.81 41.4 | 0.83 | 0.01* No
Infection
Central 51.6 | 0.99 27.6 | 0.80 | 0.07 No
Nervous
System
Traumatic
Injury
a Interquartile Range
b Percent Agreement consisting of the sum of “Agree” and “Strongly Agree”
responses
c Standard Deviation
d Wilcoxon Rank Sum Test
e Consensus defined by > 80% agreement or >70 and <80% agreement with

Median >3, IQR < 1,and SD <1
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Table 9. Feedback received during Round 2 from Participants

Feedback regarding Categorization of Adverse Events

Do you agree with the above
definitions for how adverse
events are classified in the
literature?

Yes (29) 93.6%?

No (2) 6.4%

Feedback from Participants

“l am unsure of the term
"Adverse Event". There
are "Responses" to dry
needling. "Mild"
responses are not
necessarily adverse, such
as bruising, bleeding,
soreness, etc., which can
last a few days. | do not
believe a "Significant"
category is necessary.
Mild and Serious, | agree
with.”

“Mild timeline should be
modified from a few hours
to up to 48 hours. | consider
DOMS a mild side effect.”

Feedback regarding Adverse Event List

Feedback from Participants

“the question regarding
organ puncture includes
the liver, spleen, and
kidney. | find this
somewhat problematic,
because puncturing a
kidney is not a problem
whatsoever, and | would
rate puncturing a kidney
as mild as it does not
require any medical
attention. However,
puncturing the spleen
can be potentially life
threatening.”

“many of the stated adverse
events can be summarized
as autonomic responses.
Personally, | would prefer to
bundle many of the noted
adverse events into one
category and not create a
seemingly endless list of
possible autonomic
responses.”

a Displayed as (n) %
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Table 10. Round 2 Majority Response for Classifying Adverse Events

AFE? Sev® Prob¢ AE Sev Prob
Bleeding Mild (100%) | Com®(93.5%) | Skin Irritation | Sig (67.7%) R(80.6%)
Diaphoresis Mild (100%) | Com (87.1%) Loss of Sig (96.8%) VR(96.8%)
Bladder
Control
Fatigue Mild (100%) | Com (77.4%) Migraine Sig (96.8%) R (87.1%)
Headache Sig? (54.8%) | UnC8(83.9%) | Muscle Spasm Mild R (90.3%)
(96.8%)
Nausea Mild (100%) | UnC (41.9%) Nerve Injury Sig (96.8%) | UnC (41.9%)
(Peripheral)
Pain Mild (100%) | Com (93.5%) | Neurological Ser (80.6%) R (77.4%)
During/After Symptoms
Pneumothorax | Ser® (77.4%) R" (61.3%) Seizure Sig (90.3%) VR (45.2%)
Soreness Mild UnC (54.8%) Shortness of | Ser (83.9%) R (80.6%)
(54.8%) Breath
Allergic Mild R (74.2%) Sympathetic Mild VR (83.9%)
Reaction to the (83.9%) "flush" (96.8%)
Needle
Large Blood Ser (77.4%) VR'(90.3%) | Syncope/Faint Ser (71%) R (74.2%)
Vessel Puncture ing
Broken Needle | Ser (90.3%) VR (58.1%) Temporary Mild (100%) | Com (90.3%)
Increase in
Symptoms
Bruising Mild (100%) | Com (93.5%) | Trypanophobi | Mild (100%) | VR (83.9%)
a
Cardiac Ser (100%) R (54.8%) Vomiting Sig (73.3%) | UnC(53.3%)
Tamponade
Compartment Ser (93.5%) VR (96.8%) Excessive Sig (90.0%) | UnC (60.0%)
syndrome bleeding/bruis
ing
Muscle Mild (100%) R (77.4%) Organ Ser (93.3%) R (60.0%)
Cramping Puncture
Bloodborne Sig (80.6%) VR (100%) Excessive Sig (80.6%) R (100%)
Transmission duration of
normal
discomfort
Dizziness/Lighth | Mild (100%) | Com (64.5%) Rash Mild R (67.7%)

eadedness (90.3%)

Drowsiness Mild (100%) | UnC (87.1%) Tachycardia Ser (83.9%) R (67.7%)
Emotional Sig (51.6%) UnC (77.4%) | Worsening of Sig (100%) R (86.7%)
Response condition
Forgotten Sig (90.3%) UnC (77.4%) Pre-Syncope Ser (67.7%) R (80.6%)

Needles
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Superficial Sig (77.4%) UnC (80.6%) Excessive Sig (80.6%) R (87.1%)
Hematoma Referred or
under skin Radiating Pain
Hypersensitivity | Sig (83.9%) R (83.9%) Excessive Sig (67.7%) R (74.2%)
Muscle
Soreness/Achi
ng
Hypertension Ser (83.9%) R (80.6%) Subdural or Ser (90.3%) R (67.7%)
Epidural
Hematoma
Hypotension Ser (77.4%) R (87.1%) Systemic Ser (96.8%) VR (100%)
Infection
Local Infection Ser (90.3%) R (61.3%) Central Ser (96.8%) VR (100%)
Nervous
System
Traumatic
Injury
a Adverse Event Common
b Severity Uncommon
c Probability Rare
d Significant Very Rare
e Serious
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Figure 1. Overview of the Delphi Survey Process
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Figure 2. Participant Recruitment Flow Diagram
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ABSTRACT
Objective: The aim of this study was to identify elements and framework for an

Informed Consent (IC) risk of harm statement to improve patient decision-making.

Methods: Eligible participants were identified as one of four groups: legal expert, policy
expert, dry needling expert, or patient. A virtual Nominal Group Technique (VNGT)
methodology was used to achieve consensus among participants to identify what needs to
be on a consent form, how it should be framed, and what it should state so that patients
understand the true risks. Participants were provided with an E-booklet, which they were
asked to review ten days prior to the virtual session. The vNGT session consisted of 5

rounds of idea generation and final consensus voting which lasted for 2 hours.

Results: Five individuals consented to participate in a virtual nominal group. Of the 27
original ideas, 22 reached consensus including ones specifically related to a risk of harms
statement: identifying risks and discomforts, identify different sensations, and using a
classification to order risks by severity. Consensus was achieved with percent agreement
of > 80%. The constructed risk of harm statement had a reading level of grade 7 and
provided a list of stratified risks associated with dry needling based on severity and
likelihood of occurrence.

Conclusion: The generated risk of harm statement can be incorporated on IC forms that
require disclosure of risks in both the clinical and research setting. Additionally, further
elements were identified by panel participants regarding defining the framework for an
IC form outside of the risk of harm statement. The identified elements can be utilized
and developed in future studies for the development of a structured IC form that can be

used specifically for dry needling.
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BACKGROUND

Dry needling (DN) is a minimally invasive intervention whereby a fine
monofilament needle penetrates symptomatic soft-tissue to reduce pain and disability'.
Physical Therapists in the United States can perform Dry Needling (DN) in most states
with the legal requirement for the therapist to obtain written and/or verbal informed
consent (IC). The Federation of State Board of Physical Therapy (FSBPT) identified
elements of knowledge that therapists who use DN must know to provide safe and
effective practice. In some states, the specified minimum standard for satisfying IC
includes a written document signed by the patient that clearly outlines these minimum
requirements: risk and benefits of DN, the Physical Therapists level of training and

education in DN, and that the patient is not receiving acupuncture’.

Informed consent is defined as, “a process by which the treating healthcare
provider discloses appropriate information to a competent patient so that the patient may

make a voluntary choice to accept or refuse treatment.”

When consenting patients to DN
treatment, it is necessary to inform patients of potential risks of harms. A risk can be
referred to as a potential harm or the potential of an action or event to cause harm*,
Specific risks can be characterized by several dimensions including severity and
probability®. A harm can be a hurtful or adverse outcome of an action or event that can
include physical, psychological, and social harms. Evidence suggests that patients may
not be adequately informed of risks prior to receiving a medical treatment®. In cases
where risks are disclosed as part of IC, patients have potentially shown poor recall which

calls into question how best this type of information should be presented’. Current trends

regarding the length of IC documents, has led to concerns whether the length and
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complexity of these documents compromises an individual’s ability to understand and
evaluate the information® 3. Long IC documents make it difficult to find pertinent
information negatively impacting a patient understanding of research.

Strategies have been developed to improve readability and decrease length to
decrease complexity'®. The recent revision to the Common Rule requires that consent be
“in language understandable by the subject” and further mandates that “IC must be
organized in such a way that facilitates comprehension”!. Health literacy is also
important in improving the readability of IC forms'®"'®. The formatting of the IC forms
can also make a difference and includes use of white space, large fonts, and text bolding
if needed. Despite these suggestions, few IC forms follow these recommendations'®.

The Nominal Group Technique (NGT) uses a five round meeting format with the
purpose of generating information in response to an issue’’. Nominal Group studies have

22,23’ and

been used to establish components of programs?!, assessing priorities
determining implementation factors for programs®*?°. Previous studies have examined
which adverse events should be included for use in a risks of harm statement for IC for
DN?. No studies have sought to identify the elements and framework needed for an IC
risk of harm statement with the goal of providing a more shortened, structured statement
for use in clinic or research. The aim of this study was to identify elements and

framework for an IC risk of harm statement to improve patient decision-making

regarding health or clinical research participation involving dry needling.

METHODS

Study Participants
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Ethics approval for this study (2022-173) was provided by the Youngstown State
Institutional Review Board. This study was also registered on clinicaltrials.gov
(NCT05560100). Eligible participants were identified as one of four groups: legal expert,
policy expert, dry needling expert, and patient. Inclusion criteria for each of these groups
is outlined below:

Patient
Must have participated in > 1 session of dry needling treatment and not be a healthcare
provider

Dry Needling Experts

(1) Must have > 5 years of clinical practice performing dry needling and at least ONE of
the following secondary criteria:
(a) Certification in Dry Needling
(b) Completion of a manual therapy fellowship that included dry needling training
(c) > 1 total scholarly product (poster presentation, author of a peer-reviewed publication)
involving the use of dry needling
Legal Expert
An individual who is an attorney and who has had training in health law as evidenced by
at least ONE of the following criteria:
(a) Training in health law as evidenced by ONE of the following:
(1) Concentration/Certification in Health Law
(2) L.L.M in health or medical law
(3) SID in health law

(b) Experience in litigating medical malpractice cases involving failure to obtain
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informed consent

(c) Published scholarship on informed consent in an academic journal (> 1)

Policy Expert

Must have completed prior coursework that pertains to ethical topics in healthcare and
must satisfy at least ONE of the following criteria:

(a) > 5 years of experience in obtaining informed consent or a degree in bioethics

(b) Has served on ethics related committee in a healthcare institution or healthcare
society/professional association

(c) Is or has been a member of a state licensing board

(d) Is teaching or has taught an ethics related healthcare class

(e) Is currently or has served as an administrator for a healthcare clinic

Eligible participants were identified through existing professional networks and
social media. Potential participants were invited to participate by an author. Recruitment
was maximized by encouraging identified experts to snowball the invitation with other
potential expert participants, including calls for expressions of interest on social media

and professional organizations and networks.

Study Design

A virtual Nominal Group Technique (VNGT) methodology was used to achieve
consensus among participants through completion of sequential questionnaires
administered as part of a 2-hour virtual meeting to come to consensus on what the

elements should be included for a DN risk of harm statement?®>*. All data collection for
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this study was conducted through SurveyMonkey™. Participants provided consent for
participation and whether they met the criteria for inclusion in this study. If the
participant answered “yes”, they were asked to complete a demographic form specific to
their group, along with providing an email. Participant eligibility criteria was screened

for inclusion.

Study Procedure

Participants were provided with an E-booklet ten days prior to the virtual session.
The E-booklet contained information that included: the research question, overview of
the vNGT technique, a context statement, a small article providing information on IC, an
example of a risk of harm statement generated in an acupuncture study, and common
definitions (Appendix H).

During the virtual session, the five-stage NGT process following the protocol by
Potter et al?’. The virtual session was conducted using Microsoft Zoom (Microsoft
Corp™, Redmond, WA). The moderator for the session was the study Primary
Investigator (EI) and the co-moderator was the co-investigator (DG).
Stage one (Introduction and Explanation): An introduction and welcome to all
participants with an explanation of the purpose and procedure. Participants had a chance
to ask any initial questions for clarification.
Stage two (Silent Idea Generation): The question was introduced to the participants: “Our
goal will be to identify what needs to be on a consent form, how it should be framed, and
what it should state so that patients understand the true risks”. All participants were

asked to create a list of ideas that come to mind when considering the question.
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Participants were asked not to consult or discuss ideas with each other. Corresponding
chat functions and video were disabled temporarily. A total of 10 minutes was provided.
Stage three (Sharing Ideas): Chat and video were re-enabled, and participants were now
invited to share their ideas. The moderator had each participant offer one idea in turn
while the ideas were recorded on a document using Microsoft Word (Microsoft Corp™,
Redmond, WA) by the co-moderator. This document was shared on the screen so that all
participants can see the list in real time. This stage continued until all ideas had been
presented. No debate occurred at this stage.

Stage four (Group Discussion): Participants were invited to seek verbal explanation about
any ideas that were generated in stage 3. The moderator ensured that each person was
able to contribute and that all ideas were discussed. The overall tone of the discussion
remained neutral to avoid judgement or criticism. Participants were able to suggest new
items for discussion or combining of items to modify the current list. No ideas were
eliminated at this stage.

Stage five (Voting): Participants were asked to vote on whether they agreed or disagreed
with the idea being used for constructing a risk of harm statement using
SurveyMonkey™. The response used a 4-point Likert scale (strongly disagree “1”,
disagree “2”, agree “3”, strongly agree “4”). After initial voting, the results were added
to the SurveyMonkey™ questionnaire and participants were asked to again re-rate
whether they disagreed or agreed with the idea after reflection. Following completion of

both questionnaires, the virtual session concluded.

Definition of Consensus
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The measurement of consensus in this study was first determined by examining
the percent agreement (PA). Percent Agreement was defined as the percentage of
responses that either were “agree” or “strongly agree”. If the PA was > 80%, consensus
would be achieved for inclusion®’.

Statistical Analysis

Data were analyzed using IBM SPSS Statistics Version 28.0 for Windows (IBM
Corp™, USA). Demographic and Likert data responses were analyzed using descriptive
statistics. The median, Interquartile Range (IQR) were calculated for each item. The
categories “‘strongly agree” and “agree” were combined to compute the PA. The
variability in responses was measured by using Standard Deviation (SD). Kendall’s
coefficient of concordance (w) was calculated between initial and final voting to
determine agreement between participants (“Slight” 0-0.2, “Fair” 0.21-0.4, “Moderate”
0.41-0.6, “Substantial” 0.61-0.8, “Almost Perfect” 0.81-1.0)*®. A Wilcoxon rank-sum test
was used to evaluate the consistency and stability of responses between first
questionnaire and second questionnaire responses. Statistical significance was defined as
P <0.05. The generated risk of harm statement was assessed for readability in Microsoft
Word (Microsoft Corp™, Redmond, WA) which reported: words, characters, sentences,
words per sentence, characters per word, Flesch Reading Ease Score, and Flesch-Kincaid

Grade Level.
RESULTS
Seven participants met inclusion criteria for participation in the study. Because of

scheduling considerations, five individuals consented to participate. Participant
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backgrounds included: legal expert (n=1), policy expert (n=1), DN experts (n=2), and
patient (n=1) (Table 11). Data collection occurred on a single day lasting 2 hours.

During stage two, the panel contributed a total of 27 ideas. These ideas were
further discussed in the next round to provide clarity (Stage 3) and opportunity for the
panel to combine or add any additional ideas or information (Stage 4) (Table 12). Of the
27 original ideas, 22 reached consensus for use in developing an IC template and risk of
harm statement (>80% agreement). One idea met consensus during initial voting but was
later rejected (“Identify the General Financial Costs Associated with DN”). The median,
IQR, PA, and SD for both rounds of voting (Table 13). A Wilcoxon rank sum test was
performed between initial and final voting. There were no statistically significant
changes identified between corresponding rounds of voting. Kendall’s Coefficient (w) of
agreement for initial voting was 0.44 (» < 0.001) and 0.51 (p < 0.001) following final
voting.

A final template of the IC form was developed from consensus elements (Figure
3). A risk of harm statement was constructed for use on the templated IC form that
contained elements identified by participants (Figure 4). Flesch-Kincaid reading level for
the risk of harm statement was 7.3 (7" Grade) and the Flesch Reading Ease Score was 65

(Table 14).

DISCUSSION
The purpose of this study was to generate the elements and framework needed to
establish a risk of harm statement that can be used on an IC form for DN. A common

theme for the risk of harm statement was the inclusion of ordered risks that could occur
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with DN. These elements included: identifying discomforts/pain, identifying risks
(pneumothorax, bruising, bleeding, swelling, redness), identifying feelings of unwellness
or systemic symptoms (sweating, cold, fatigue, nausea, vertigo), and different sensations
(expected feelings, physical feelings). Participants identified the risks be ordered and
stratified based on severity and likelihood of occurrence. Many of the specified risks,
feelings, and discomforts were identified as ones that should be included in IC for DN in
a previous Delphi study?S. In the Delphi study by Ickert et al, expert consensus was
achieved for pneumothorax, bleeding, diaphoresis, fatigue, pain, soreness, bruising,
dizziness, drowsiness, superficial hematoma, skin redness, neurological symptoms,
syncope, and temporary increase in symptoms. The study also presented a classification

1?°. The classification

of the events used in a commentary of adverse events by Valdes et a
system involved assigning a severity and probability of occurrence to each adverse event
using previously established definitions®®. Since there is no consistency in how risks are
documented in the literature for DN, there is a lack of understanding of the true
probability and severity that each risk may pose®. The Ickert et al study found that 93.6%
of experts agreed with the Valdes classification system. Additionally, each risk identified
in the study was categorized by experts according to their clinical experience. When
compared to the Valdes clinical commentary, 9 of the 14 risks (64.3%) were identified
for inclusion on IC. Of the 9 that matched, 8 (88.9%) were identified by severity and
probability the same as in the Ickert et al study. The risks used in our study used severity

and probability rates for risks that were based on the experience of experts in DN from a

previous Delphi.
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Despite the focus being on the risk of harm statement, participants also offered
ideas regarding the framework for the entire IC template. Examples of IC form template
design exist, including one developed by the World Health Organization (WHO). In that
template, there are two parts: information sheet and consent certificate. The information
sheet contained sections such as: introduction, purpose, intervention description,
voluntary participation, selection of individuals, procedures and protocol, description of
the process, side effects, risks, benefits, reimbursement, confidentiality, right to refuse,
alternatives, and contact information. The certification of consent provided a statement
reaffirms the individual had the opportunity to ask questions and that the information was
presented to them before signing. In our study, participants described many of these
elements as part of the framework for the IC template outside the risk of harm statement.
Specific to DN, participants identified 21 of 22 (95.5%) elements that were mentioned
directly or indirectly in comparison to the WHO IC template. Despite these elements, it
is important to consider that each state may have additional IC requirements that
clinicians may need to include.

Recall risks is a key element of understanding and remains one of the most widely
accepted measures of comprehension in informed consent’!. This was also identified by
participants as important when constructing the risk of harm statement. Corneli et al.
identified that the discussion of risks was the 2" longest area next to study procedures on
an IC form and accounted for up to 83-87 sentences in length when examining 4 different
IC forms*2. Duplication of risks was implicated as a cause for increased IC form length
and experts suggested that condensing the list of foreseeable risks is a strategy that can

help reduce length and complexity of IC forms. Our strategy of using a condensed list of
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risks identified by experts in the Ickert et al study provides a means for offering a shorter,
more condense list when constructing the risk of harm statement. The Flesch-Kincaid
Score presents a score as a United States grade level to allow for judging of the
readability level of books and texts. Risk of harm statement received a Flesch-Kincaid
Grade Level Score of 7.3, corresponding to a 7" grade reading level. Most ethics
committees recommend a reading level less than 8" grade®*. A Flesch Reading Ease
Score (FRES) was also calculated. The FRES indicates the level of difficulty when
reading written material. The FRES for the generated risk of harm statement was 65.0
which corresponds to “Plain English. Easily understood by 13 to 15 year old students™>?.
Twenty sentences were generated in the risk of harm, which is less than the 83-87 total
sentence length reported in the Corneli study. These scores indicate that our generated
risk of harm statement is short, concise, and is easy to read permitting use across a larger
sample of individuals with varying educational backgrounds. There has been one
example in the literature of a risk statement that was generated during a research study.
The risk statement was generated for acupuncture treatment in a study by Witt et al®>.
The study was a prospective observational study of individuals receiving DN treatment
for a variety of conditions. A total of 229,230 treatments were completed with AEs
recorded. The AE list was then included in the creation of a risk of harm statement and
ranked in order of probability of occurrence. When performing a readability analysis of
this generated statement was completed for comparison. The grade level for the risk
statement in the Witt study is above the 12" grade level and had a Flesch Reading Ease

Score of 28.4. This statement is more difficult to read and requires a higher educational

level than our generated statement. In addition, the wording is longer, and the overall
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document contains more words than our statement. The generation of our statement
utilized a different methodological format than the acupuncture study, allowing to
produce a shorter, easier to read statement than what was generated in the Witt study.
This illustrates that our methodological approach was better suited in producing a risk of
harm statement that can be better applied to an IC form to improve patient

comprehension and understanding.

Strengths

The findings of this study allowed for the development of a templated IC form, as
well as a structured and concise risk of harm statement for use in both the clinical and
research settings. Previous NGT studies that were used in healthcare research were
recommended sample sizes between 5 to 9°°. Thus, 5 participants were deemed sufficient
for completion of this study. The protocol utilized in this study was identified by Potter
et al for consensus methodology in physiotherapy research?’.

This study used participants with different professional perspectives helping to
improve the generalizability and application of the generated risk of harm statement. The
perspective of each participant provides improved context for statement generation, on
both the consumer end (patient and therapist) and the legal end (legal and policy). This
should allow for the construction of a more robust statement that has ability to be applied

in both the clinic and research settings.

Limitations
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This study did have some limitations. The intent of the study was to identify
elements for the framework to construct a risk of harm statement. During the study, ideas
generated started to resemble components of an entire IC form instead of just the risk of
harm. This led to the formation of a longer list of ideas where some of the ideas were not
directly incorporated into the risk of harm statement construction. For purposes of this
study, we included these ideas and a possible IC form template that can be elaborated on
in future studies. The use of a virtual platform did allow for disabling of communication
during round 2 when silent idea generation occurred. However, there is still a possibility
that participants could have communicated through alternate forms of communication

outside the platform.

CONCLUSION

Consensus was obtained for 22 elements that should be included when designing
the framework of an IC form, and more specifically, the risk of harm statement. A
shortened, concise risk of harm statement was generated written on a 7" grade reading
level. The generated risk of harm statement can be incorporated on IC forms that require
disclosure of risks in both the clinical and research setting. This study provides a
framework that can be used across multiple interventions and for the construction of a
risk of harm statement for use on IC across various health care disciplines. Future studies
should focus on applying the generated risk of harm statement in the context of IC
documents used for both research and clinical applications. Additionally, further studies

may construct structured statements in other identified areas of the IC form template that
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was generated in this study. This would allow for the creation of a structured and

specific document that can be used for DN.
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Table 11. Participant Characteristics

Legal Expert

Age: 30 years old (Sex: Male)

Occupation: Attorney (Juris Doctorate Degree in 2020, Doctor of Physical Therapy Degree in
2017)

Concentration: Health Law

Years of Practicing Law: 1-4

Cases Litigated Regarding Malpractice: 1-4

Scholarly Products Related to Informed Consent in Past 10 Years: 1-4

Policy Expert

Age: 62 years old (Sex: Male)

Occupation: Academia/Research (Doctor of Philosophy Degree in 2016)

Experience Obtaining Informed Consent: 25+ years

Served on an Ethics Committee in a Healthcare Institution or Health Care Society/Professional
Association: Yes

Years Served on Committee: 20-24

Scholarly Products Related to Informed Consent in Past 10 Years: 1-4

Dry Needling Expert #1

Age: 53 years old (Sex: Female)

Occupation: Outpatient Staff Physical Therapist (Masters Degree in 2017)
Years Experience Working as a Physical Therapist: 30+

Years Experience Treating Patients with Dry Needling: 11-14

Average Number of Patients Treated Per Week with Dry Needling: 5-9
Scholarly Products Related to Dry Needling in Past 10 Years: O

Has Received Dry Needling: Yes

Dry Needling Expert #2

Age: 55 years old (Sex: Male)

Occupation: Private Practice (Doctor of Physical Therapy Degree in 2000)
Years Experience Working as a Physical Therapist: 30+

Years Experience Treating Patients with Dry Needling: 15-19

Average Number of Patients Treated Per Week with Dry Needling: 20+
Scholarly Products Related to Dry Needling in Past 10 Years: 1-4

Has Received Dry Needling: Yes

Patient

Age: 67 years old (Sex: Female)

Occupation: Retired (Master of Science Degree in Metallurgy and Materials Science
Engineering)

Times Dry Needling in Past 5 Years: 25+

Regions of the Body Dry Needled: Neck, Trapezius, Sternocleidomastoid, Face, Back, Hips,
Arms, and Hands

Had an Adverse Event: Yes

Adverse Event: Bruising (Very Minor)

Given Prior Consent to Participate in Medical Procedure or Treatment: Yes
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Table 12. Results from Stage 3 and 4 Idea Generation and Clarification Points

Idea Generated Idea Statement Clarification of Idea
#
1 Identify the risks for prolonged use Order the Risks
of DN
2 Identify any discomforts or pain None
(aching, sharp, muscle)
3 Identify Pneumothorax Risk None
4 Ensure Patient Autonomy Reasonable patient/clinician standard,
is autonomy maximized with an
expanded document
5 Identify the Benefits of DN Needed to describe risks (including risk
of not receiving Treatment), Cost-
benefit analysis of whole Tx, When do
risks materialize?
6 Identify Quantity Limits to DN None
(Risks of too much needling)
7 Identify Bruising Risk None
8 Identify Bleeding, Swelling, and Stratification of risks, likelihood,
Redness severity
9 Identify the General Financial Costs None
Associated with DN
10 Description of Different Sensations Physical feelings, Expected feelings
with Needling (common), Long-term effects, sharp
nerve vs twitching
11 Identify that Multiple Treatments None
can be Required and Consent
Covers All Treatments
12 Identify General Feelings of None
Unwellness (Sweating, Cold,
Fatigue, Nausea, Vertigo)
13 Identify Capacity of Patient to None
Make Decision
14 Identify DN (process, purpose) None
15 Explanation of the Treatment when None
Discussing Alternatives (invasive vs
non-invasive and what non-
pharmacological options are there)
16 Identify that DN is different than None
Acupuncture
17 Ensure Document is concise and Clinically usable and friendly, Consent
Clear in an Understandable for evaluation vs treatment, Ensure
Language
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document is clinically useful and not
burdensome with time

18 Allow for the use of Verbal or None
Written Consent
19 Identify Time to realize when Why do | want needles stuck in me?
Benefits or Risks Can Occur
20 Review of Sanitation Procedures None
(single-use, gloves, wipes for
blood)
21 Identify Risks with Pregnancy, Verify blood thinner use, needle
Immune System Compromise, allergies, surgical
Communicable Diseases hardware/metal/implants/pacemaker,
bleeding disorders, and other allergies
22 Describe Difference Between None
Hypodermic vs Monofilament
Needle
23 Ensure a Decision is Voluntarily None
Made
24 Identify Medical Diagnoses for DN None
Application
25 Ensure Adequate Education Opportunities to ask questions,
Provided identify who can answer questions
(front desk vs clinician), right to
withdraw or refuse treatment
26 Insurance Privacy and None
Confidentiality with HIPAA
Compliance
27 Identify Alternatives to DN Invasive vs Non-invasive
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Table 13. Identified Elements for Inclusion in a Risk of Harm Statement

Round 1 Round 2
Idea | Median | IQR? | PA® | SD° | Median | IQR PA SD | WQRY | Outcome®
1 3 1 100 | 0.45 3 1 100 0.45 1.00 Yes
2 4 2 80 0.89 3 1 100 0.45 0.56 Yes
3 4 1 100 | 0.45 4 0 100 0 0.32 Yes
4 3 1 100 | 0.45 3 1 100 0.45 1.00 Yes
5 3 2 60 1.00 3 2 60 0.84 0.32 No
6 2 2 40 0.84 2 2 40 0.89 0.16 No
7 3 1 80 0.45 3 0 100 0 0.32 Yes
8 4 1 100 | 0.55 4 1 100 0.55 1.00 Yes
9 3 1 80 0.45 3 1 60 0.55 0.56 No
10 3 1 100 | 0.55 3 1 100 0.45 0.56 Yes
11 4 1 100 | 0.55 4 2 80 0.89 0.32 Yes
12 3 0 100 0 3 0 100 0 1.00 Yes
13 3 1 100 | 0.55 3 1 100 0.45 0.32 Yes
14 4 1 100 | 0.45 4 1 100 0.45 1.00 Yes
15 3 1 100 | 0.45 3 0 100 0 0.32 Yes
16 3 1 100 | 0.45 3 1 100 0.45 1.00 Yes
17 4 0 100 0 4 1 100 0.45 0.32 Yes
18 3 1 80 0.71 3 1 80 0.45 0.32 Yes
19 3 0 100 0 3 0 100 0 1.00 Yes
20 3 1 60 0.55 3 2 60 0.84 0.32 No
21 3 1 80 0.71 3 1 100 0.45 0.66 Yes
22 3 1 80 0.45 3 1 80 0.45 1.00 Yes
23 4 1 100 | 0.55 4 1 100 0.45 0.32 Yes
24 2 1 40 0.55 2 1 20 0.45 0.32 No
25 4 1 100 | 0.45 4 0 100 0 0.32 Yes
26 3 1 80 0.71 3 1 80 0.45 0.32 Yes
27 3 1 100 | 0.45 3 1 100 0.45 1.00 Yes
a Interquartile Range
b Percent Agreement consisting of the sum of “Agree” and “Strongly Agree”

responses

Standard Deviation

Wilcoxon Rank Sum Test
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Consensus defined by >= 80% agreement
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Table 14. Readability Assessment of Generated Risk of Harm Statement

Count
Words 357
Sentences 20
Characters 1,936
Averages
Words per Sentence 12.8
Characters per Word 4.7
Readability

Flesch-Kincaid Grade Level | 7.3
Flesch Reading Ease Score | 65.0
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Figure 3. Informed Consent Template

VI.

VII.

VI,

Overview of Dry Needling

a.

© oo o

Description of what Dry Needling is

Describe the process and Purpose

Why is it being Proposed

Differences in needle equipment used (monofilament vs hypodermic)
Differentiation from acupuncture

Alternatives to Dry Needling

Benefits to Dry Needling

a.

How much time to realize benefits

Risk of Harms Statement

Specific Patient Scenarios (Safety)

a
b
C.
d.
e
f.

Specifically ask if patient. is on blood thinning med
Needle allergies

Surgical hardware/metal in body/implants/pacemaker
Tissue implants

Blood/bleeding disorders

Any other allergies

HIPAA and Confidentiality

Voluntary Participation Statement/Ability to Withdraw

Certificate of Consent (written)

Questions and contact information

a.
b.

Providing the patient the opportunity to ask questions

Who is providing the education and answering questions? (front desk versus
clinician)

Education that this informed consent covers all subsequent Treatment sessions
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Figure 4. Risk of Harm Statement for Informed Consent

Dry needling has some risks that can occur with the treatment. In the hands of a skilled
professional, these risks are small, but you should still be aware of them. Certain side-
effects may be normal such as “discomfort.” Unintended events, or adverse events, could
also occur. The most likely adverse events are listed below and can vary from person to
person. The adverse events are listed by their level of severity (“Serious”, “Significant”,
and “Mild”) and how often it may occur (“Common” <10%, “Uncommon” <1%, and
“Rare” < 0.1%). If you have any questions, be sure to ask your healthcare provider.

Adverse Event

Likelihood

Additional Information

Serious Risks (may require hospitalization)

Collapsed Lung (Pneumothorax) Rare Symptoms may include shortness of breath
or chest pain that can last for many days to
weeks. A more severe lung puncture can
require a visit to the hospital.
Fainting (Syncope) Rare Symptoms leading to fainting may include

warning signs (lightheaded, dizzy, sweating).
Let your healthcare provider know if you
have any of these symptoms while getting
dry needling. People usually recover quickly
but a medical exam may be needed if
problems occur.

Significant Risks (May cont

inue for days/

weeks and can require medical care)

Bleeding under skin resultingina | Uncommon May result in a bruise.
bump (Hematoma)
Nerve Injury Uncommon May cause temporary numbness, tingling,
weakness, or sensation changes. The
needles are very small and do not have a
cutting edge. The chance for significant
tissue trauma is unlikely.
Skin Irritation Rare Local redness, small bumps, and itching that

may last a few hours. Let your healthcare
provider know if you have a metal allergy.

Mild Risks (May cause

temporary symptoms and little inconvenience)

Bleeding (Droplet) Common Droplet is quickly cleaned by healthcare
provider and may result in a bruise.
Bruising Common May last a few days
Sweating (Diaphoresis) Common Usually occurs during or after treatment
Dizziness Common and may last minutes to a few hours
Fatigue Common
Drowsiness Uncommon
Temporary Symptom Increase Common Usually occurs during or after treatment
Pain During/After Common and may last a few hours up to a few days.
Soreness Uncommon
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Chapter 5: Discussion
5.1 Summary

The purpose of this dissertation was to create a shortened, structured, and
concise risk statement used on IC forms for both research and clinical application.
The Nominal Group Technique (NGT) provided the initial framework and elements
that should be considered when constructing an IC form template and risk of harm
statement. The NGT study provided ideas from varying perspectives of
experience: a patient who received DN, therapists who treat with DN, legal expert,
and a policy expert with experience in IC. Each of these perspectives helped to
establish the framework for an IC document and risk statement that would satisfy
the legal and ethical requirements of IC. Specific to DN, participants identified 21
of 22 (95.5%) elements that were mentioned directly or indirectly in comparison to
the WHO IC template'®”. Although the intended focus of the NGT was to develop
the framework specifically for the risk of harm statement, the inclusion of other
elements highlights the difficulty in creating such a statement in isolation from other
important pieces. Bioethical literature has maintained that any justifiable analysis
of IC be rooted in autonomous choice by patients. The main point of IC is to protect
and enable meaningful choice®8. This concept was brought up by the participants
who stated, “ensure patient autonomous choice” and “ensure a voluntary decision
is made” as important elements. The goal of the risk statement should not be to
simply list the risks that can be associated with the procedure, but rather, to provide
important information regarding potential risks so that risk management analysis

can occur. An individual requires more information beyond the risks in order to
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fully analyze each risk involved that would allow for a more informed decision®.
It is entirely possible that the participants understood that the framework for the
risk statement needs to include other information to allow for proper risk analysis.
In of itself, the risk statement would not be able to provide this information. This
also explains why elements such as: benefits, alternative treatments, and
purpose/process of DN were also identified by participants as necessary to
include. Although these sections weren’t part of the risk statement framework,
they work in conjunction with the information provided in the risk statement to
improve decision making by the individual.

It is important to also consider that individual states may have additional IC
requirements that clinicians need to include. A consistent element identified by the
panel of participants was the need to include potential risks, stratification of these
risks by severity and probability, as well as what burden the risk may have on an
individual's life. It was also suggested that these risks be ordered in terms of
greater to least concerning. This laid the groundwork for the Delphi study which
sought to examine through expert consensus which AEs associated with DN
should be included in the risk statement for IC. Additionally, the Delphi study also
sought to gather expert opinion regarding how these AEs should be stratified in
terms of severity and probability. Over the last 15 years, there has been an attempt
to identify AE’s associated with DN%455. These studies may only provide a portion
of AE’s identified from our Delphi, thus underlying the need for additional studies
to identify the true nature of AE’s and their occurrence. There is also a lack of

standardization and classification of AE’s which makes it difficult to thoroughly
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document AE’s as they occur®®. Additionally, there is an inherent risk for reporting
bias which may lead to the underreporting of AE’s. This has been mentioned in a
narrative review by McGauran et al'® in which 50 different interventions were
identified as having reporting bias. These examples tend to overestimate efficacy
and underestimate safety risks and can result in inappropriate healthcare decisions
which can harm patients and misguide future research'. The Delphi study
becomes even more important in this context to accommodate for these potential
gaps in AE reporting and classification. Without proper identification of AE’s and
their classifications, it would be difficult to construct the risk statement to allow for
informed decision making by the patient. Ultimately, the Delphi study was able to
provide a list of AEs that expert DN Physical Therapists identified as important for
inclusion on IC. In addition, these experts were able to agree (93.6%) on a
classification system for both probability and severity of each of the included AE’s.
This study provided important elements identified in the NGT study and allowed
for proper ordering and stratification of the AEs in the generated risk statement.
Based upon the results of both studies, an IC form template was produced, along
with, a specific risk statement that can be used for DN procedures done in both a
clinical and research setting.

Consent forms may not adequately convey knowledge if they are
increasingly complex for an individual with a low literacy level’®®. When examining
risk information in a study by Manta et al®, 52% of patients preferred risks be
grouped by severity or likelihood. Our generated risk statement sought to present

the risk information in a stratified and ordered manner, as well as, at a literacy level
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understood by patients with varying levels of education. Most ethics committees
recommend a reading grade level of 8" grade or lower?®. Our risk statement read
at a 7t grade reading level and scored a 65.0 on the Flesch Reading Ease Score
(FRES). Minimum FRESH scores of 60 for all consent forms could help to protect
85-93% of patients overwhelmed by information that they may not be able to read
or understand®. In a study by Samadi et al in which 45 IC forms were assessed
for readability, the mean FRES was 31.96 and the mean grade reading level was
10.712°", The readability scores for our risk statement exceed those found in the
Samadi study and allowed for use with a wider range of patients with varying levels
of health literacy and education. This template and statement provides all
healthcare practitioners who practice DN a structured statement for
communicating the risks to their patient.

The benefits to creating this structured, concise risk statement seek to
improve patient autonomy and ability to make informed decisions regarding their
own care. As society continues to move away from more paternalistic models of
healthcare to ones that openly embrace shared decision making and patient
autonomy, the need for improving how we communicate with our patients becomes
more important. The IC process is one of those areas that was created with the
ambition of driving patient autonomy and providing legal and ethical protection of
the patients we serve as healthcare providers. It is difficult to justify that we are
improving autonomy when our IC forms are becoming longer and more complex
for patients to understand. Further, the complexity and length of the forms creates

burdensome time constraints on healthcare professionals that can lead to a further
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breakdown in the IC process. The variability in how risks are communicated can
also affect the patient’s ability to analyze the risks effectively when making an
informed decision. The construction of the risk statement would eliminate
variability and allow healthcare professionals the ability to effectively communicate
risk in a time efficient manner. In addition, the construction of a risk matrix that
can be used by patients to analyze risks rely on understanding he probability and
the severity impact of the risk?2. Both elements were identified for the AE’s that
were reported in the risk statement for IC. This allows the patient to make a more
informed decision regarding the risk of the event outside of simply knowing the risk
exists. This should also improve comprehension of risks and ensure that the
patient is adequately informed on a level that they can understand?93.204,

There has been one example in the literature of a risk statement that was
generated during a research study. The risk statement was generated for
acupuncture treatment in a study by Witt et al'®. The study was a prospective
observational study of individuals receiving DN treatment for a variety of
conditions. A total of 229,230 treatments were completed with AEs recorded. The
AE list was then included in the creation of a risk of harm statement and ranked in
order of probability of occurrence (Figure 5).

When performing a readability analysis of this generated statement was

completed to compare to the generated statement for DN (Table 15).

Table 15. Readability Assessment of Acupuncture Risk Statement

Count

Words 409
Sentences 19
Characters 2,394
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Averages

Words per Sentence 16.5
Characters per Word 6.0
Readability

Flesch-Kincaid Grade Level | 13.4
Flesch Reading Ease Score | 28.4

The grade level for this statement is above the 12" grade level and the
Flesch Reading Ease Score is 28.4. This statement is more difficult to read and
requires a higher educational level than our generated statement. In addition, the
wording is longer, and the overall document contains more words than our
statement. The generation of our statement utilized a different methodological
format than the acupuncture study, allowing to produce a shorter, easier to read
statement than what was generated in the Witt study. This illustrates that our
methodological approach was better suited in producing a risk of harm statement
that can be better applied to an IC form to improve patient comprehension and

understanding.

5.2 Limitations

There were limitations identified that should be mentioned. First, to this
author’s knowledge there have been no studies that have examined specifically
which AEs should be included for IC and how the risk of harm statement should
be generated. As a result, current methodological protocols did not exist
specifically for this type of research study. This required modification of existing
protocols to construct a specific research design to answer the question posed

which could potentially affect the results obtained in this study. The current

126



protocols of using a Delphi followed by a Nominal Group Technique (NGT)
methodology were adopted for data collection with modifications made to address
the specific topic of interest. Great care was taken to adhere to standard protocols
for each of these studies. The use of a virtual platform did offer opportunities to
reach out to a wider range of potential participants with varying backgrounds.
Unfortunately, there is also the risk that participants may communicate with each
other using alternate platforms outside of the study. This could potentially produce
participation bias where participants may have aligned their answers with those of
others. Opportunities for participant bias could have occurred during the Delphi
study when participants were completing the questionnaires and during the virtual
session in the NGT study during silent idea generation and voting. It is difficult to
control for participant bias other than asking participants not to communicate with
others during the study. When constructing the list of AEs from the Delphi study it
was difficult to determine how best to present the AEs for subsequent voting. The
literature was referenced regarding wording AEs in a manner consistent with
current research studies. Unfortunately, the lack of many studies that examined
AEs associated with DN did not provide a list comprehensive enough to include all
the ones identified by the experts. In which case a decision was made on how to
thematically organize the generated AE list since no literature reference was found.
Further, there is no standardized method from which AE’s are documented,
particularly in the case of DN. One article did provide a clinical commentary and
attempted to classify the AEs by severity and likelihood of occurrence based on a

referenced classification system. Unfortunately, many of the AE’s identified by the
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experts were not classified using this system. As a result, the initial AE list was
classified using expert opinion to allow experts to support or refute how the AEs
were classified. Additionally, there is a potential to bias to occur as the expert
population in the Delphi study may develop an AE list that would not steer
individuals away from considering this treatment option. Since all the experts in
the Delphi were DN therapists, they may not want to see their choice of AE’s
negatively impact the willingness of others to accept DN treatment. This could
skew the results obtained in the Delphi study. This may also further influence
which AE events the experts were wanting patients to have disclosed to them
during IC. When translating these AEs into a risk of harm statement, it was
important to identify how the framework should be constructed. Although the NGT
study did provide some of the elements needed, many of the elements did not
pertain specifically to the risk of harm statement and incorporated ideas for other
sections of an IC form. This made it difficult to navigate which elements pertained
specifically to the risk of harm statement for construction. A more specific question
may have provided a more limited list of elements directly related to the risk of
harms. The defining of inclusion criteria was difficult in both studies, as the
definition of “DN expert”, “legal expert”, and “policy expert” are not well defined in
the literature. The literature showed variations in how an expert was defined,
leading to the development of inclusion criteria that were used in similar studies.
Additionally, the definitions for consensus are varied in the literature, leading to the
merging of different consensus definitions when developing consensus in this

study.
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5.3 Strengths

Despite the use of both an NGT and Delphi methodology, we were able to
obtain adequate recruitment of individuals for both studies based on previous
recommendations (30-73 for the Delphi and 5-9 for the NGT). Additionally, we had
>= 70% participation across all rounds in the Delphi which is considered the
minimum response threshold for stability of responses. The development of a
consensus list of AEs by DN experts that can be used on IC helps lead the way
into identifying relevant AE’s that should be disclosed in developing a risk of harm
statement. Given the lack of studies that have examined AEs associated with DN,
the Delphi study provides an AE list from the perspective of experts who regularly
perform DN. Additionally, a high proportion of experts agreed with the naming
system provided for classification of AE’s. This provides useful information when
considering how AE’s can be documented in future studies that examine and report
AE’s. When constructing the risk of harm statement, the use of a combination
panel that consisted of legal experts, policy experts, DN experts, and patients help
provide a diverse perspective regarding how the framework should be arranged.
This can help construct a statement that satisfies the requirements of IC and
improves the generalizability of applying the generated statement in an actual DN
IC form. Combined with the AE list generated in the Delphi study, we were able to
construct the risk of harm statement in a way that allowed for the AE’s to be
classified and stratified by severity and likelihood of occurrence. Additionally, the
use of readability analysis software can also provide important feedback related to
the readability and grade level of our risk of harm statement. The constructed risk

of harm statement carried a 7" grade reading level and only used 20 sentences.
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This achieves an important goal in developing a concise, readable statement for
use on IC. Since the risk of harm statement is identified as the 2" longest
statement on IC, shortening this area can lead to improvements in overall IC form
readability and complexity. This allows the risk of harm statement to be integrated

in both clinical and research-based applications for IC.

5.4 Future Studies

There are many future studies that can be completed because of these
studies. The first is the application of the research methodology to construction of
risk of harm statements in other medical procedures and interventions. The
established research design could assist in constructing other risk statements for
more higher risk or complex procedures. This in turn could help to decrease the
complexity and length of IC forms that are used for other medical procedures. The
second involves the construction of an entire IC form that is specific to DN, using
expert consensus to establish the generation of statements that can be used on
the provided IC form template. This will allow for construction of an entire IC form
for both clinical and research application. This would also standardize the
language and structure of these forms to reduce variability and improve readability
for patients to understand. A third application involves the testing of the written
risk statement on actual IC forms that utilize DN in both the clinical and research
settings. One of the main determinants of understanding the risks of a procedure
is the ability of the patient to recall this information. In risk of harm statements that

are long, contain complex wording and reading levels, and contain long lists of
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risks, patients cannot adequately recall this information. It would be advantageous
to test this statement on an IC form to see if patients are able to better recall the
risks using this shortened and easy to understand risk of harm statement. This
allows for better understanding of whether patients can understand the risks
associated with DN using our developed statement. Lastly, a follow-up study could
involve taking the constructed risk of harm statement and bringing it back a panel
of legal, policy, DN experts, and patients to obtain feedback. This would allow
refinement of the generated risk statement and would allow for changes to be

made before applying it to an IC form.

5.5 Implications for Practice

The construction of a risk of harm statement is an important element of the
IC process and is important for patients to analyze risks. The ability to analyze
risks allows the patient to make a more autonomous decision regarding whether
they wish to participate in a research study or undergo clinical treatment. As such,
it is important that risk of harm statements contain important information regarding
potential risks. In addition, these risks need presented for patients to understand
the true impact and likelihood of occurrence. For patients to understand the risks,
the statement needs to be written at a reading level that facilitates understanding
and comprehension. Additionally, the risks described need to concise to avoid
unnecessary increases in complexity. Since IC is a legal and ethical obligation in
healthcare and research, there is a continued need for development and

refinement of shortened, concise documents from which patients can make
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informed decisions from. These studies provided a foundational blueprint for
developing risk of harm statements that can be applied in both the clinical and

research settings.

132



Appendices

A-D

133



w

oOw>-~

mTmoow>N

APPENDIX A

Delphi Demographic Form

What is your gender?
Female

Male

Unknown

Which option best describes your ethnicity?
American Indian or Alaska Native
Asian/Native Hawaiian/Other Pacific Islander
Black or African American

Hispanic or Latina

White or Caucasian

Other

What country do you currently practice in?

. What is your highest degree of education received?

What year did you earn your highest educational degree?

What is your primary work setting?
Hospital

Nursing Home

Outpatient Clinic

Private Practice Owner
Home Health
Academic/Research

Other

OETIMOOm>
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7. How many years of total experience do you have working as a Physical
Therapist?

1-4

5-9

10-14

15-19

20-24

25-29

30+

OETIMOOm>

8. How many years of clinical experience have you had treating patients with
dry needling?

7-10

11-14

15-19

20-24

25-29

30+

>

nmoow

9. What is the average number of patients per week that you treated with dry
needling ?

0

1-4

5-9

10-14

15-19

20+

Tmoow>

10.How many scholarly products (combined total) related to dry needling have
you had in the past 10 years? (This includes poster presentations and peer-
reviewed publications)
A 0
B. 14
C. 59
D. 10+

11.What dry needling style do you currently utilize or were trained in?
A. Trigger Point Dry Needling
B. Intramuscular Manual Therapy
C. Intramuscular Stimulation
D. Superficial Dry Needling
E. Spinal Segmental Sensitization Model
F. Classic or Traditional Acupuncture
G. Western Medical Acupuncture
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12.Where did you receive dry needling training from?

13.Have you received dry needling interventions as a patient?
A. Yes
B. No

136



APPENDIX B

Nominal Group Technique Demographic Form

General Questions (All Participants)
14.What is your gender?
D. Female
E. Male

15.Which option best describes your ethnicity?

. American Indian or Alaska Native
Asian/Native Hawaiian/Other Pacific Islander
Black or African American

Hispanic or Latina

White or Caucasian

Other

FRAXCTIE

16.What is your current age?

17.What is your highest degree of education received?

18.What year did you earn your highest educational degree?

19.What is your primary occupation/work setting?

20.What is your area of expertise?

Dry Needling Expert (Physical Therapist)
Patient

Policy Expert

Legal Expert

o oo

A. Dry Needling Expert Additional Questions
1. How many years of total experience do you have working as a Physical
Therapist?
H. 14
l. 5-9
J. 10-14
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K. 15-19
L. 20-24
M. 25-29
N. 30+

How many years of clinical experience have you had treating patients with
dry needling?

5-9

10-14

15-19

20-24

25-29

30+

FrXC—IQ@

What is the average number of patients per week that you treated with dry
needling ?
G. 0

.14

l. 5-9

J. 10-14
K. 15-19
L. 20+

I

. How many scholarly products (combined total) related to dry needling have

you had in the past 10 years? (This includes poster presentations and peer-
reviewed publications)

E.O

F. 14

G. 59

H. 10+

Have you received dry needling interventions as a patient?

. Yes
. No

B. Patient Additional Questions

1.

How many times have you received dry needling treatment over the last 5
years?

1-4

5-9

10-14

15-19

20-24

25+

Mmoo
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2. What body regions have you had dry needling applied to?

3. Have you had any adverse events “any ill-effect, no matter how small, that
is unintended and non-therapeutic™?
A. Yes
B. No

4. If you answered yes to question #3, what adverse events/side effects did
you experience?

5. Have you ever provided/given informed consent to participate in a medical
procedure?
A. Yes
B. No

C. Policy Expert Additional Questions

1. How many years of experience do you have in bioethics?
1-4
B. 5-9
C. 10-14
D. 15-19
E
F

>

. 20-24
. 25+

How many years of experience do you have in obtaining informed consent?
A. 14

B. 5-9

C. 10-14

D. 15-19

E. 20-24

F. 25+

3. Do you or have you served on an ethics committee in a healthcare institution
or healthcare society/professional association?
A. Yes
B. No

4. If you answered “yes” to number 3, please indicate how many years you
served on any ethics committees (total).

1-4

5-9

10-14

15-19

20-24

moowpy
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5.

F. 25+

Are you a member of a state licensing board?
A. Yes
B. No

If you answered “yes” to number 5, please indicate how many years you
served on a state licensing board (total).

1-4

5-9

10-14

15-19

20-24

25+

Tmoow>

How many scholarly products (combined total) related to informed consent
have you had in the past 10 years? (This includes poster presentations and
peer-reviewed publications)

A0

B. 14

C. 59

D. 10+

D. Legal Expert Additional Questions

1.

What training did you receive in health law?

2.

How many years have you practiced law?
A. 1-4

B. 59

C. 10-14

D. 15-19

E. 20-24

F. 25+

How many cases have you litigated regarding medical malpractice?
A. 1-4

B. 5-9

C. 10-14

D. 15-19

E. 20-24

F. 25+

How many cases have you litigated in the past 5 years related to failure to

obtain informed consent?
A. 0O
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B. 1-4
C. 59
D. 10+

How many scholarly products (combined total) related to informed consent
have you had in the past 10 years? (This includes poster presentations and
peer-reviewed publications)
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APPENDIX C

IRB Approval for Delphi Study

Mar 3, 2022, 9:47:18 AM EST

Edmund Ickert
Grad Health 141214

Re: Exempt - Initial - 2022-117 Defining and Identifying how Adverse Events Associated
with Dry Needling Should be Reported During the Informed Consent Process: A Modified
e-Delphi Study

Dear Dr. Edmund Ickert:

Youngstown State University Human Subjects Review Board has rendered the decision
below for Defining and Identifying how Adverse Events Associated with Dry Needling
Should be Reported During the Informed Consent Process: A Modified e-Delphi Study

Decision: Exempt

Selected Category: Category 2.(ii). Research that only includes interactions involving
educational tests (cognitive, diagnostic, aptitude, achievement), survey procedures,
interview procedures, or observation of public behavior (including visual or auditory
recording).

Any disclosure of the human subjects’ responses outside the research would not
reasonably place the subjects at risk of criminal or civil liability or be damaging to the
subjects’ financial standing, employability, educational advancement, or reputation.

Any changes in your research activity should be promptly reported to the Institutional
Review Board and may not be initiated without IRB approval except where necessary to
eliminate hazard to human subjects. Any unanticipated problems involving risks to subjects
should also be promptly

reported to the IRB.

Findings: The researchers are conducting a Delphi study about a medical procedure,
the risks, and the cautions communicated about the procedures. The research will be
multi-phase (consistent with a Delphi study) and will include the completion of the
provided survey items and some basic demographic information.
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The IRB would like to extend its best wishes to you in the conduct of this study.

Sincerely,
Youngstown State University Human Subjects Review Board
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APPENDIX D

IRB Approval for Nominal Group Technique Study

Jun 30, 2022, 10:39:51 AM EDT

Edmund Ickert
Grad Health 141214

Re: Exempt - Initial - 2022-173 Development of an Informed Consent Statement which
Communicates the Risk of Adverse Events Associated with Dry Needling using an Online
Nominal Group Technique

Dear Dr. Edmund Ickert:

Youngstown State University Human Subjects Review Board has rendered the decision
below for Development of an Informed Consent Statement which Communicates the Risk
of Adverse Events Associated with Dry Needling using an Online Nominal Group
Technique

Decision: Exempt

Selected Category: Category 2.(ii). Research that only includes interactions involving
educational tests (cognitive, diagnostic, aptitude, achievement), survey procedures,
interview procedures, or observation of public behavior (including visual or auditory
recording).

Any disclosure of the human subjects’ responses outside the research would not
reasonably place the subjects at risk of criminal or civil liability or be damaging to the
subjects’ financial standing, employability, educational advancement, or reputation.

Any changes in your research activity should be promptly reported to the Institutional
Review Board and may not be initiated without IRB approval except where necessary to
eliminate hazard to human subjects. Any unanticipated problems involving risks to subjects
should also be promptly

reported to the IRB.

Findings: The student researcher will conduct online meetings to develop an informed
consent risk statement for dry needling that can be used for clinical and research
applications. The individuals invited to participate in the study have experience with dry

needling. All participants are adults.

The IRB would like to extend its best wishes to you in the conduct of this study.
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Sincerely,
Youngstown State University Human Subjects Review Board
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