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Abstract

Objective: To describe and bring awareness for the Integral of Pain Relief (IPR), a novel multidimensional
measure which can be used by practitioners in daily practice.

Methods: The IPR incorporates both a patients’ percentage of pain relief since treatment, along with their
duration of relief into a single, multidimensional value. This value can allow for practitioners to better understand
optimal treatments for various patients, select between different treatment modalities, and visualize on a graph the
efficacy of numerous treatment methods.

Conclusion: With the implementation of the IPR in daily practice, a multidimensional perspective on an
individual’s overall pain relief can provide promising hope for upcoming practice and treatment. Future research can
focus on discovering optimal IPR ranges for various treatment modalities, as well as for determining weighted values
for both variables of the IPR.
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Introduction
The Visual Analogue Scale (VAS) is the gold standard and most

frequently used assessment to measure for pain relief and pain
intensity [1]. The popularity of the VAS stems from its simplicity and
convenience [1]; however, we pose a question here. How can
researchers and medical practitioners alike rely on a one-dimensional
scale that requires patients to recall their own pain at a remote time, in
order to judge their pain at present, with allowing no consideration for
the duration of how long the pain (or pain relief) had lasted? Past
research has even deemed the VAS as a primary clinical outcome
measure, undependable and sometimes producing unpredictable
results [1]. It is peculiar that countless authors publish research articles
on treating chronic pain but solely focus on the decrease in VAS score
as their primary outcome measure while failing to involve the
important value of the duration of relief. If there was a demonstrated
VAS decrease but no reported timeline of how long this lasted, the
results are deemed unreliable in our eyes, as pain relief without a time-
frame does not prove the treatment efficacious. A new
multidimensional, precise method to measure pain relief needs to be
implemented in pain research. The sole purpose of this article is to
bring about exposure to the Integral of Pain Relief (IPR), a method
created at Wilderman Medical Clinic.

Many pain studies published rely on the VAS score as their outcome
measure to prove how well their treatments and intervention methods
have been working. An example of this is the research done by Geisler
et al [2]. The criterion in their research that predicted successful results
was an 80% decrease in VAS scores to < 3 for post-operative patients.
A score of less than 3 would denote “mild pain”. Follow up is done 6h
and 24h post operation [2]. How can the results be validated when the

duration of pain relief is not accounted for past 24 hours? A systematic
literature review of pain intensity assessment methods in 239 studies
found that VAS had a much lower compliance compared to the
Numerical Rating Scale (NRS) and the Verbal Rating Scale (VRS) [3].
Compliance was mainly based on error rate percentages in scores. It
was also found that VAS scores were more likely to include
discrepancies in patients’ answers than NRS or VRS scales [3]. This
leaves us quite skeptical about the reliability of the outcome. Foremost,
patients must recall their VAS score from a prior time, which is most
often the last time they were seen by their clinician, and they must then
state their current score based on the previous. Instead, it is much
simpler to have patients recall their average percentage of pain relief
since treatment, as being relieved of pain tends to produce a lasting
memory in the minds of chronic pain patients. Thus in our view, it is
easier for patients to recall the percentage of pain relief, as opposed to a
sole pain score at a follow- up appointment. From firsthand experience
and chart reviews from our clinic, it has been found that there is a
notable discrepancy between using the difference in VAS scores as the
sole outcome measure to establish treatment efficacy, and using the
percentage of pain relief. It has been revealed that when solely using
VAS, patients tend to produce scores higher than their baseline, while
saying that they have indeed experienced pain relief, introducing a
contradiction in results. This could be attributed to a flaw in memory.
It has been reported that there is a higher number of similar errors
seen when using VAS in aging populations, and in the cognitively
impaired [3]. Thus, VAS can be seen as an unreliable follow- up
measure for a large population of chronic pain patients. It was noted in
a 2011 review of all methods of pain measurement, that the VAS scale
is difficult to understand for patients with cognitive impairment, and
requires supervision to minimize errors [4]. Supervision could lead to
probing, which can present a bias into results. The review also states
that the recall period of VAS scores is most commonly limited to 24
hours after baseline [4].
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Methods
It would be more logical and reliable to introduce the IPR, a

measure created and implemented here at Wilderman Medical Clinic.
The IPR involves recording an initial VAS score, which is taken at the
initial visit, before any treatment. At the follow-up appointment, the
patient is asked if he/she experienced pain relief. If they answered yes,
they were asked about the percentage of pain relief experienced since
the initial visit (e.g. 70 % relief). This is one of the main differences
between the IPR and the VAS. Patients are not required to recall their
previous VAS score, they are simply asked to state how much relief
they have experienced. A prospective study completed in 2014 showed
that patient reports of the percentage of pain relief were statistically
higher and more significant than reported VAS scores at the post-trial
period [5]. Once patients give their percentage of pain relief, they are
then asked to recall the duration of their relief; because knowing how
long a treatment lasts is crucial in maintaining and implementing
proper treatment. The IPR is then calculated in the following way:

Pain relief percentage (%) x duration relief in days = an IPR value.

Discussion
For each treatment modality used, (i.e. medication, injection,

physiotherapy, etc.) a different range of IPR scores would be sufficient -
therefore, the higher the IPR, the greater the pain relief, and the more
effective the treatment. When the VAS score is used as the primary
outcome measure, and it decreases from baseline to treatment, it is
considered a successful result [6]. Thus, it can also be said that the
greater the decrease in VAS, the more effective the treatment6. The IPR
shares similarities with the Pain Relief Index (PRI), created by Wang et
al [7]. The index created by Wang et al. stems from the premise that
cancer pain patients must first recall their pain intensity using a
numeric scale. They are asked about their worst pain intensity (WPI)
and their last recorded pain intensity (LPI). Once they have established
their WPI, practitioners subtract the WPI value from their LPI to
achieve a percent intensity difference (PID). The PRI is then calculated
from these three values (WPI, LPI and PID %), to produce a score
which provides a practitioner with an idea of a patient’s overall pain
relief [7]. The PRI provides information on the magnitude of pain
relief, ranged from -100% and 100%, with -100% being no relief and
100% denoting that complete pain relief has been achieved [7]. What is
missing from the PRI is the important component of duration of relief.
This is a major difference between the PRI and IPR. Another difference
stems from the derivation of the PRI solely focusing on cancer
patients, who receive treatment daily in a hospital setting. The IPR is
applicable not just for daily treatment, but for all treatment modalities
and a wide range of chronic pain sufferers.

With the IPR in place, researchers and practitioners are able to
visualize scores as they can be plotted on a curve. IPR can be plotted
similarly to the area under the curve (AUC), which is a standard
measure of medication pharmacokinetics. From AUC data, you are
able to derive pain relief and duration of pain relief [8]. The area under
the pain relief percentage vs. duration (IPR) curve can be used to
produce the number of patients experiencing X% pain relief over a Y
amount of time [8]. It also can allow for the visualization of the efficacy
of various pain relief treatments (Figure 1). The multi-dimensional IPR
measure would be able to render results found in publications solely
relying on VAS as their primary outcome measure more reliable, as the
IPR would have allowed the researchers to understand how long the
pain relief lasted following treatment. Solely relying on the VAS score

seems to be an outdated standard measure when trying to prove the
efficacy of pain relief treatments.

Figure 1: This graph shows two differing treatments for pain relief;
both plotted using IPR (Percent relief X Duration Relief).
Treatment A shows an IPR calculation of 50% X 15 days = 7.5.
Treatment B shows an IPR calculation of 30% X 30 days = 9. With
such visualization, you are able to determine which treatment is the
preferred method.

Conclusion
Currently, we are in the works of modifying the brief pain inventory,

a questionnaire designed to measure a person’s pain severity. The goal
is to replace the four VAS likert scales for the pain severity sub-domain
from 0-10, with a single scale that uses the IPR. This will enable a pain
practitioner to assess the necessity of certain treatments, or perhaps
change the treatment modality during the visit. This is also providing
more accurate predictions of when patients should be seen for follow-
up. The goal of this research is to create the best approximation of a
pain measurement index to be used in daily practice and medical
research.

Future research on the IPR can attempt to investigate two things.
The first investigative study can work towards discovering optimal IPR
values for various intervention methods to determine the efficacy of a
number of different treatment modalities (ex: physiotherapy, cortisone,
lidocaine, etc.). Secondly, the IPR assumes both of its variables are of
equal value, hence why you must simply multiply them to create a sole
IPR value. This is a limitation of the measure. A prospective study can
look towards assigning weighted values to both variables of the IPR
(percentage of pain relief x duration of relief), as for some patients
either variable would be of greater importance, depending on the
severity and type of pain they suffer from.
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