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Introduction
There is knowledge to practice gap in pain management and 

measurement. To corroborate, the model of mechanism-based pain 
suggests that pain develops through a chronological process that 
includes 4 stages: (a) disease/injury, (b) mechanism, (c) symptom, 
and (d) syndrome [1,2]. Rationally, pain management should focus on 
the pain “mechanism” rather the “symptom” suppression to modify 
disease [2,3]. Current clinical pain measuring tools are mainly focused 
on the “symptom” level [1,3-5]. Nonetheless, a better measure is 
hidden at the “mechanism” level of the chronological factors of pain. 
Quantitative Sensory Testing (QST) can differentiate responses of pain 
“mechanism” by sensitivity measure [6,7]. QST is a feasible clinical 
method to detect neural sensitivity by comparing basal pain sensitivity 
to hyper-norm-hypo sensitivity [6]. Detail description about QST is in 
the page 3 and 4 of this free accessed manual. The big challenge is to 
modify current clinical practice with a better approach on mechanism 
based concept and QST tools.

Clinical pain management should be based on a relational 
classification system of pain [1,3-5]. Pain can be classified based on 
disease, duration, anatomy, and mechanism or other factors [8]. At a 
broad level, there are two types of pain: Adaptive or Physiological pain 
(e.g. nociceptive, acute inflammatory) and Maladaptive or Pathological 
pain (e.g. neuropathic, dysfunctional) [2,4,5]. It is clinically important 
to differentiate patients based on these fundamental categories of pain 

with a feasible assessment tool. QST is such a tool, which is capable of 
differentiate Adaptive and Maladaptive pain (two fundamental types of 
pain). QST is a kind of psychophysical testing (application of a sensory 
stimulus, and evaluating the person’s interpretation of that stimulus) 
approach that can evaluate the functionality from sensory receptors 
to the brain and thereby detect alteration and reorganization in the 
nociceptive (neural pain processing) pathways. The semi-subjective 
QST (combination of subjective and objective assessment) measures 
the intensity of stimulus for specific sensory perception rather than 
examiner’s bias from physical examinations. It is possible to evaluate 
the sensory processing of both large and small fibers by the different 
sensory inputs of QST [6,7,9-11]. Since QST can detect subtypes of 
pain, it may assist clinicians to direct patients to the optimal treatments.

Maladaptive pain is a global health problem with significant 
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economic impact [12]. Involvement of the central nervous system 
in “Maladaptive” pain mechanism is an emerging area of potential 
development in rehabilitation practice. Moreover, pain is now 
considered as the 5th vital sign [13-16]; hence central integrating 
pain measurement is an essential part of the clinical assessment. 
Central mechanisms have been implicated in the transition from 
adaptive to maladaptive pain suggesting that early detection of this 
involvement might allow clinicians to make more accurate prognosis 
and management strategies for their patients. As QST methods are 
developed, it is important to establish which measures are useful in 
clinical practice and feasible in a clinical setting. Despite potentiality, 
the use of QST is rare in clinics. However, appropriate Knowledge 
Translation (KT) plan can reduce the gap between scientific evidence 
and clinical practice. The success of KT plan also depends on the 
problem identification.

The Canadian Institutes of Health Research defined knowledge 
translation (KT) “as a dynamic and iterative process that includes 
synthesis, dissemination, exchange and ethically-sound application of 
knowledge to improve health, provide more effective health services 
and products and strengthen the health care system” [17]. In short, 
translating or mobilizing evidence based knowledge to clinical practice 
can be conceptualized as KT. Appropriate knowledge mobilization 
puts evidence-informed innovations into practice and evaluates the 
effectiveness innovations [18,19]. It is essential to identify the gap/
problem between knowledge and practice before a KT process. 

Pain outcome measures in clinic and problem 

QST is a new technique within the context of clinical practice, in 
spite of its evidence over the last two decades [6,7]. QST is used widely 
as a pain assessment technique in laboratories [6], whereas seldom 
in clinical practice. Clinicians are not so familiar with the technique, 
and most of the QST tests are generally thought as expensive (as seen 
in laboratory). An evidence based open access manualintroduce two 
QST procedures that might be helpful for clinical pain assessment, 
as well as better identification of prognostic factors for optimizing 
treatment plans. The combined instruction (manual and video) for the 
two QSTs (Ten test [20-23] and the Cold Stress test [22,24-26]) was 
made to illustrate that these two tests are feasible for any clinic with 
limited equipment resources. A comparative overview and rationale 
for the choice of the Cold Stress Test and the Ten Test are in the page 
4 of this free accessed manual. The combination of these two simple 
tests provides a more comprehensive assessment of pain fibers (large 
diameter slow adapting A-β fiber and small diameter fast adapting 
A-δ and C fibers). This guide should assist with implementation. 
The reliability and validity of the two tests have been reported and 
recommended [20,21-24,26-32]. Many clinicians are busy and have 
a little time to read scientific papers. It is not always easy to adapt 
evidence based techniques [33]. Changing clinical practice can be 
complex and requires addressing multiple barriers. Multi-modal KT 
interventions may enhance the use of QST among clinicians [34,35].

Aim and objective of this knowledge translation (KT) 

Sensory testing has a level of skill involvement and requires specific 
rules around application and interpretation. It was determined that 
KT tools that included information through the use of an instruction 
manual or booklet and video might assist with implementation. This 
KT project aimed to develop and conduct beta testing of these KT tools 
with the target population (clinicians) who treat musculoskeletal pain 
disorders. 

The objective of this KT project is to support implementation of 

two simple QST techniques. The target audience is clinicians who 
might be able to implement QST and need applied information on the 
technique and its interpretation.

Knowledge translation framework of this study 

KT occurs within a complex social structure and requires 
collaborative interactions amongst stakeholders (e.g. patients, 
policymakers, health care professionals). It occurs over time, but is 
facilitated by an appropriate action plan for implementation [36]. 
Hence, it is better to conceptualize KT in a broader framework of 
Knowledge Translation and Action (KTA). The concept of KTA 
process divided into two stages: knowledge creation (stage-1) and 
action (stage-2) [36,37] (Figure 1). We followed the steps of knowledge 
creation (Figure 1), to create knowledge about the evidence-based 
information of the two QST techniques. After creating knowledge, 
we tailored it for the target stakeholders (clinicians) by making an 
instruction manual and a video. For our action plan, we introduced our 
tailored knowledge to clinicians for problem identification, and it was 
reviewed by a survey. We sought feedback and are now considering the 
KT project sustainability and its future direction within action cycle 
(stage-2 in Figure 1).

Methods
Literature review, tool production and KT consideration

We used Ovid (e.g. MEDLINE, EMBASE, AMED, PsycINFO) 
through McMaster University web library databases. Ovid is the largest 
and a comprehensive biomedical database. All published literature 
focused on The Cold Stress Test and The Ten Test were reviewed to 
make an informative manual. The consolidated information from 
literature helped us to make a 3-minutes you tube video about the tests’ 
procedure. Web links are provided (in the 2nd section of this paper) for 
the developed video and manual. Moreover, selected literature on KT 
(model and intervention process), QST (psychophysical measurement 
properties, theoretical and empirical rigour of this type of test and 

Figure 1: Framework of Knowledge Translation and Action (KTA): 
Knowledge-to-action process [16,17]. 
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its clinical relevance) and pain mechanism (theory based model, 
classification and sensory evaluation) were reviewed to understand 
about KT intervention with clinicians who deal with musculoskeletal 
pain disorders. 

Administering the survey with clinicians

We developed a web-based survey using “survey monkey” as an 
administration tool. The participants were asked eight questions (4 
demographics and 4 about the manual and video). A suggestion box for 
quality improvement was included at the end of the survey. The specific 
feedback addressed: the need of QST, intention to use, feedback about 
the test description, and evaluation of whether the tools achieved the 
right balance between brevity and comprehensiveness.

The manual was attached with email and the volunteers were 
provided the tests’ procedure video link and the survey. Initially, 14 
clinicians were approached, and 12 clinicians responded within a 
month. Details about the participants are in Table 1.

Results
The respondents were clinicians who worked in musculoskeletal 

pain settings and educated in either United States or Canada or 
Australia (Table 1). Participant’s responses to the module and video are 
described in Table 2. Overall rating of the KT tools (manual and video) 
= 5.75 out of 6. All responses from 12 clinicians were affirmative answer 
and minimum 75% inquires strongly agreed on all components/topics. 
Clinicians supported implementation of the two quantitative sensory 
testing techniques for the clinical setting.

Clinicians also suggested for quality improvement of the manual. 
The suggestions summery are as follow: 1. To improve readability and 
need some format changes (e.g. to add table of contents, list, and bullet 
points), 2. The need for simple language (e.g. avoids scientific terms, 
translate into the local language). Clinicians’ feedback assisted in the 
strategy for implementation and future plan.

What was learned from this KT intervention

This KT module provided us the opportunity to experience first-
hand the challenges in developing a tool for clinicians that might be 
useful for helping them to incorporate quantitative sensory testing into 
their practice. Since the tools are both a manual and an accompanying 
video, it was required to write text with a target audience of a clinician 
in mind, take pictures, and produce a video for upload, which are 
all practical skills that are useful in creating knowledge translation 

tools. The process of interviewing clinicians who use the tools and 
understanding where we missed judge usability and hearing concerns 
about implementation provided an opportunity to more fully 
understand knowledge translation on the frontline of conducting 
it. The survey result reflected the strength and weakness of the KT 
tools. The initial version of the user manual was revised after getting 
suggestions from clinicians. The changes included format changes, the 
addition of a table of contents, and term simplifications. The critical 
evaluation by clinicians resulted in two tools (manual and video) that 
were developed through integration of evidence, theory and feedback 
that can assist in the implementation of the two QST techniques for the 
clinical setting. 

Future direction of knowledge translation and action (KTA)

We would like to consider two models of KTA process for better 
success of our future plan in the local context. The proposed two 
models are: Diffusion of Innovations (DOI) model and Promoting 
Action on Research Implementing in Health Services (PARIHS) 
model. Schematic diagrams of these models are in Figures 2 and 3. 
The DOI theory explains why, how and at what absorption rates a new 
technology spread throughout the culture [38]. As a new technique 
in clinical practice, the proposed technique will be gradually accepted 
among clinicians according to the DOI theory. The technology transfer 
for target users through this model would suggest the need for an 
opinion leader who can motivate the users (Figure 2, demonstrated 
the uplift of users by an opinion leader). Conversely, the PARIHS 
model focuses on the context or environment in which change 
must happens and could be helpful to implement sensory testing in 
environments such as a hospital. This framework emphasizes the 
importance of empowering facilitation considering both the context 
and evidence. Facilitators are considered in the PARIHS diagnostic and 
evaluative grid (Figure 3). Some key elements of success suggested by 
this framework are: monitoring of changes and evaluation strategies, 
support for implementation, training for a team over change, and 
progress mapping. Ultimately, combination of both models (DOI 
and PARIHS) in the KTA process might enhance the effectiveness of 
KT that is designed to move quantitative sensory testing into clinical 
practice. 

Variables Characteristics (n = 12)

Profession Physiotherapist = 91.7%(11), Occupational Therapist = 
8.3%(1)

Licensing/practising 
country (within last 2 

years)

USA = 41.7%(5), Canada = 25%(3), Australia =16.7%(2), 
India = 16.7%(2) 

Clinical Experience 
(in years)

years>10 = 58.3%(7), 5-10 years = 25%(3), 2-5 years 
=16.7% (2)

Practice setting Hospital based clinic = 75% (9), Private clinic = 16.7%(2), 
Home based = 8.33%(1)

Additional degree Masters=75% (9), Postgraduate diploma =25%(3), 
Doctoral (DPT) =8.33%(1)

Education in 
Canada, Australia 

or USA

At least a degree/diploma from Australia or USA = 
58.3%(7), PhD student in Canada = 41.7%(5)

The number after % and inside parentheses indicates the number of participants

Table 1: Background and general information about the 12 participants in the 
survey study.

Q. 
No.

Issue/Topic Response Strongly Moderately Mildly

Rating 
Average 
(out of 
6.00)*

5
The need of QST 
is reflected in the 
booklet

Yes 75%(9) 16.7%(2) 8.3%(1) 5.67

6
Enough information 
to convince me for 
the use QST

Agree 91.7%(11) 8.3%(1) 5.92

7
 Enough information 
about how to 
perform the test

Agree 75%(9) 25%(3) 5.75

8
Right balance 
between brevity and 
comprehensiveness

Agree 75%(9) 16.7%(2) 8.3%(1) 5.67

Overall rating of the 
manual and video

5.75 
(median 
= 5.71)

*In affirmative response (Yes/Agree), Strongly = 6, Moderately = 5, Mildly = 4; 
In negative response (No/Disagree), Strongly = 1, Moderately = 2, Mildly = 3; 
All responses were affirmative answer and minimum 75% strongly agreed on all 
components/topics.

Table 2: Specific information from participants about the two QST instruction 
booklet/manual and video.
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Conclusion
Our primary KT intervention result reflected that clinicians 

supported implementation of the two quantitative sensory testing 
techniques for the clinical setting. This two simple QST tests can 
provide a detailed sensory profile that will compliment other clinical 
assessment tools. Since these two tests are feasible in the clinic and an 
economical choice for the clinician in comparison to the instrument 

based QST and both tests have good diagnostic and prognostic value 
in different disease conditions for evaluation of sensory function. 
Therefore, appropriate future directed KT intervention with clinicians 
and stakeholders may assist this two QST technique into clinical 
practice.
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