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A Novel Quantitative Pain Assessment Instrument That
Provides Means of Comparing Patient’s Pain Magnitude
With a Measurement of Their Pain Tolerance

Lanny L. Johnson® ¢, Andrew Pittsley®, Ruth Becker®, Allison De Young?

Abstract

Background: Traditional pain assessment instruments are subjective
in nature. They are limited to subjective reporting of the presence and
magnitude of pain. There is no means of validating their response
or assessing their pain tolerance. The objective of this study was to
determine the potential value of a novel addition to the traditional
physical examination concerning a patient’s pain and more impor-
tantly their pain tolerance.

Methods: Extensive preliminary data were collected on 359
consecutive private practice knee patients referable the subject’s
pain, including the magnitude, the most pain ever experienced,
and their opinion of personal pain tolerance. The novel evaluation
included physical testing of a series of small ball drops through
a vertical tube from various fixed levels on the index finger and
patella. The patient’s response to this impact testing provided
quantitative information, from which a comparison was made to
their pain opinion and also to that of other patients with similar
demographics.

Results: Nine percent of the patients rated their pain tolerance below
the midpoint on the visual analog scale. Seventy-one percent thought
they were above the midpoint on the scale in regards to pain toler-
ance. There were discrepancies in both directions between the sub-
ject’s opinion on pain tolerance and their rating of their pain experi-
ence to the ball drop testing. Twenty-eight percent of the entire patient
group rated themselves above 5 on tolerance, but experienced above
the average discomfort compared to other subjects reporting on the
finger impact testing.

Conclusions: This report introduces a novel method for collecting
data concerning pain that can be subjected to quantification. The da-
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tabase included quantitative measures providing the opportunity to
confirm, validate or refute the patient’s assertions concerning pain
magnitude and tolerance. This method is best described as a patient
pain profile. It has the potential to give both the patient and the physi-
cian quantified objective information rendering insight not otherwise
available.
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Novel quantitative measurement; Patient pain profile

Introduction

Pain is a common presenting symptom and often the chief
complaint in almost every clinical practice. It is particularly
so with neurological and musculoskeletal problems [1]. The
presence of pain and moreover its intensity has an influence
on a physician’s clinical judgment, decision making, selection
of treatment modalities, potential surgical indications, and the
subsequent prognosis. An accurate assessment becomes a ma-
jor factor affecting decision making in patient management,
treatment and outcomes. An understanding of the patient’s per-
ception of their pain intensity and the often overlooked pain
tolerance is important in determining a rehabilitation schedule
and the return to work or activities.

However, existing clinical pain assessment instruments
are restricted to the patient’s subjective perception of intensity.
The numerical rating scale, verbal descriptor scale, visual ana-
logue scale, and other methods are solely dependent upon the
patient’s opinion [2-8]. These assessments are subjective by
nature. There is no assessment of pain tolerance in the tradi-
tional methods. These pain clinical evaluations are lacking the
quantitative validation and confirmation found in other aspects
of clinical practice.

By way of contrast in cardiology, the complaint of an ir-
regular heart beat can be assessed with a stress EKG. In neu-
rology, a numb extremity may be evaluated by topical two
point discrimination testing. In orthopedics or rehabilitation
medicine, angulation deformity and range of motion are meas-
ured in degrees. Limb lengths, joint circumferences and liga-
mentous instabilities are recorded in millimeters. These quan-
titative clinical measurements provide an objective means of
confirming, validating or refuting the patient’s specific symp-
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level 1

Ballkeolls out when finger removed

Figure 1. Photographs of the instrument used for finger impact testing. Notice patient’s index finger in the tube prepared to ver-
bally respond to the experience of the impact’s intensity; 0 to 10 in magnitude. The subject’s eyes are closed so as to isolate the
experience to the physical impact of the ball drop. After the ball drop the person removes their finger and ball drops out. Person’s
finger is replaced in the tube for the next test. (a) Ball drop from the lowest portal to initiate the testing. (b) Close up of the base
with portal for the subject and ball retrieval. (c) Examiner releasing ball drop on subjects finger nail in the instrument.

toms. Such objective findings are considered important in in-
dividual patient care and are used not only in making clinical
judgments, but to create surgical indications, treatment algo-
rithms, establish practice standards, clinical trials and outcome
measurements [9]. However, the traditional visual pain assess-
ment is lacking any opportunity for confirmation or validation.
The physician is restricted to accepting the patient’s subjective
opinion of this single factor, pain intensity.

Pain assessment and management is recognized with in-
creasing importance in patient management. In January 2001,
the Joint Commission on Accreditation of Healthcare Organi-
zations mandated pain assessment for its member institutions
[10]. This document included the statement, ‘“Patients have a
right to appropriate assessment and management of pain”. Sub-
sequently, pain assessment was considered important enough to
be routinely documented as the fifth vital sign. About that time
and since there have been a number of publications concern-
ing pain, but few in the orthopedic literature concerning assess-
ment measurement [11-22]. Existing pain assessment tools are
typically a combination of pain specific questionnaires provid-
ing for self-reporting limited to the present intensity of pain
recorded on a horizontal analog scale or similar method [2-9].
The use of word “tools” in this context should not be mistaken
for the customary use in medicine where tools are reserved for
some type of physical instrument or machine to perform a task.

Various attempts have been made to quantify pain with
use of instruments for touching, pinching, cutting, and appli-
cation of heat and cold [23-27]. Tests that included burning or
lacerations do not seem suitable for a clinical practice. When
a cut, cold or burn is used, the method has potential problems
with standardization and/or calibration of the instrumentation.

782 Articles © The authors | Journal compilation © ] Clin Med Res and Elmer Press Inc™

Other assessments have included the natural pain of child birth
as a control [28, 29]. In 2007, the NIH funded the development
of a new pain assessment instrument [30]. This “instrument”
is psychologically based, subjective in nature and primarily
intended for research purposes. There remains difficulty in as-
sessing a patient’s pain because of the subjective nature and
the limited related information. The existing pain assessment
tools provide no objective measure or practical clinical means
for a benchmark comparison of the subject’s opinion of their
pain, their pain tolerance or a comparison of their pain experi-
ence to anything or anyone else [2-7, 9, 16, 23-29, 31, 32].

Traditional pain assessments instruments document only
the patient’s opinion of the magnitude of their present pain
[2-8]. The patient’s opinion is typically accepted without ver-
ification and there is no component to confirm or refute the
assertion of pain magnitude. The common use of the word as-
sessment in reference to pain instruments is contrary to the ac-
cepted definition. The free medical dictionary states: “patient’s
subjective report of the symptoms and course of the illness
or condition and the examiner’s objective findings, including
data obtained through laboratory tests, physical examination,
medical history, and information reported by family members
and other health care team members.” [30] (http://medical-
dictionary.thefreedictionary.com/assessment).

Notice the wording “the examiner’s objective findings” is
absent in the typical pain assessment [2-8]. Modern day ac-
cepted clinical practice assessments subject the patient’s sub-
jective symptoms to verification. The standard clinical evalu-
ation report includes a statement that the patient’s symptoms
were verified or they were not confirmed by additional related
testing. However, when it comes to pain assessment, there is
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Figure 2. Photograph of the 3-feet long tube used for knee patellar impact testing. (a) Examiner is placing the ball at the highest
of the three 1-foot openings in the 3-feet tube. The subject’s eyes are closed so as to isolate the experience to the physical impact
of the ball drop. All subjects and patients permitted the ball drop at this highest level. There are openings at 1 and 2 feet and the

top. (b) Close up of examiner placing ball in top portal.

no further testing to confirm or refute the presenting clinical
subjective complaint.

With present day economic mandates for limited hospitali-
zation and outpatient surgery, pain management has become
an important issue [33, 34]. It is an important issue in palliative
care [35]. The presence and magnitude of pain is important,
but even more important in patient management is the consid-
eration of the individual patient’s pain tolerance.

This report introduces a novel, simple, practical, inexpen-
sive, efficient, validated clinical method of expanding the con-
cept of pain assessment, so that it joins the list of other quan-
tifying clinical measures. The method is initiated by recording
three subjective factors. There is the patient’s perception of
their present pain intensity. The second factor is unique: the
recording of the patient’s opinion of their personal pain toler-
ance. The third factor is the patient’s response to a validating
physical impact test. This test is performed with an instrument
consisting of a tube into which a small lead ball is dropped
from measured distances upon the affected body part (Fig. 1,
Fig. 2). The physical impact testing provides an opportunity
for validating what the patient perceives about their pain in-
tensity and tolerance. The responses to these three factors plus
the medical history and clinical diagnosis are entered into a
computerized database for subsequent quantitative analysis.

The database includes patients of similar demographics
and diagnosis. Mining of the database provides validation of
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the patient’s opinion of their pain intensity and pain tolerance
with the impact testing results. In addition, there is the oppor-
tunity to compare the patient’s results to similar cohorts by
demographics and clinical impression.

This method seemed best characterized by the term patient
pain profile considering the quantitative nature of the abundant
data collected, collated, and compared. The use of the word
profile was defined medically as “a summary representing
quantitatively a set of characteristics determined by tests” [30].

The purpose of this report is to introduce an expanded
pain assessment instrument that fulfills the accepted definition
and includes testing to verify the patient’s pain magnitude as
well as their pain tolerance. The expectation was that use of
this patient pain profile in this proof of principle pilot study
would demonstrate its potential value in patient management
and care.

Material and Methods

In 1990, this novel addition was made to the routine physi-
cal examination in the private practice of the senior author. A
series of minimal impacts were made on the patient’s index
finger and patella. The magnitude of the impact was similar to
that created during testing the patellar tendon for neuromus-
cular reflex with a rubber mallet percussion hammer. The data
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were collected on 1,000 consecutive patients with various pre-
senting orthopedic complaints between November 5, 1993 and
February 28, 1995. In addition, the physical examination test
was performed on two study groups: one was a study group
with historically asymptomatic knee and the second was pa-
tients presenting with knee problems [36]. Subsequently, this
existing de-identified patient database was mined to assess any
potential clinical value to the novel method of impact testing.
The result is the subject of this report, the patient pain profile.

This after the fact study was performed under the exemp-
tions listed at §46.101 a (4) in the Code of Federal Regula-
tions; Title 45, Public Welfare, Department of Health and Hu-
man Services, part 46, Protection of Human Subjects [PDF
215 kb]; Revised January 15, 2009, Effective July 14, 2009.
It states “While IRBs can be more inclusive or restrictive, un-
der the statute, exemptions to IRB approval include research
activities in which the only involvement of human subjects
will be in one or more of the following categories: Research
involving the collection or study of existing data, documents,
records, pathological specimens, or diagnostic specimens, if
these sources are publicly available or if the information is
recorded by the investigator in such a manner that subjects
cannot be identified, directly or through identifiers linked to
the subjects.” [37] (http://www.hhs.gov/ohrp/humansubjects/
guidance/45cfr46.html#46.101).

A proprietary office-based electronic medical record fa-
cilitated the study (Benevolent Dictator® Information Health
Network, Okemos, MI, USA).

Group 1

This group consisted of asymptomatic subjects who were from
a previous reported study of assessment of people who nev-
er had a knee problem [36]. There were men (n = 129) and
women (n = 64) in this group. The average age of the men was
48.4 years with range of 21 - 85 years. The average age of the
women was 51.2 years with range of 25 - 84 years.

Group 2

This group consisted of symptomatic patients presenting with
knee problems examined in the senior author’s private prac-
tice. There were men (n = 204) and women (n = 155) in this
group. The average age of the men was 42.3 years with range
of 10 - 89 years. The average age of the women was 42.4 years
with range of 9 - 84 years.

The women subjects in group 1 were seen several months
prior to this study and were requested to return for the impact
physical exam test [36]. Sixty-four of the 100 women returned.
The novel physical exam finger and knee impact testing on
the male gender group was preformed at the time of the initial
evaluation and examination [36].

After patients filled out the standard medical history
forms, they were given an explanation and demonstration of
the novel finger and knee impact physical examination. They
were given the option to accept or decline. If they agreed, they
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were given the pain-specific questionnaire developed for this
study (Supplementary 1, http://www.jocmr.org). The separate
cohort of subjects who never had knee symptoms had a simi-
lar introduction. Upon the subjects acceptance, the additional
questionnaire was presented that had expanded pain specific
questions. Both groups were to write down whether they had
pain of any type or place at the present time. They were to
indicate the most pain they ever experienced and if they were
presently taking pain medication. They were then to rate their
present pain on a 0 to 10 horizontal pain scale, with zero being
no pain at all, and 10 being the most pain that they could im-
agine. Unique to this pain assessment method was the request
for the patient or subject to rate their pain tolerance on a visual
horizontal numerical analog scale of 0 to 10, with zero being
no pain tolerance at all, and 10 being the most tolerance that
they could image. The subject’s medical record, demograph-
ics, and the responses to the impact testing were entered into
a cumulative database of the electronic medical record in an
anonymous manner to protect the subject’s privacy.

The impact testing was performed with a physical instru-
ment in the traditional sense (Fig. 1, Fig. 2). It was devised
by the senior author and provided a method to measure the
person’s response to a series of physical impacts of various
magnitudes. The physical instrument consisted of two devices:
one for testing the finger nail and the other for the knee (Fig.
1, Fig. 2). The instrument used a small lead ball drop to create
the physical impact. The lead ball is sold in most gun shops as
a 0.54 caliber rifle round ball. It is 0.53 inch in diameter and
weighs 14 g. The device for the finger nail testing consisted of
a platform with a 2-feet high transparent plastic tube assem-
bled on top of the platform (Fig. 1). This tube was clear plastic
with outside diameter of 7/8 inch and inside diameter of 9/16
inch. The tube has perforations at 4-inch intervals for place-
ment of the lead ball. The platform has a place for the patient to
place their finger. The device for testing the knee was a plastic
tube of same diameter, 3-feet high with perforations at 1-foot
intervals (Fig. 2). Gravity provided the standard force from the
various uniform heights.

To allay any apprehension, the patients were shown the in-
strument and how the test would be performed. They were en-
couraged to handle the lead weight and perform a free drop on
their own fingernail from various short distances. They were
advised that they could refuse the test or conclude the test at
any time for any reason, especially if it was too painful. During
subsequent formal testing, the patient was asked to have their
eyes closed so as not to see the level from which the ball was
dropped. The patient was instructed to give a response to each
impact of 0 to 10 with zero being no pain or discomfort and
10 being the most pain they could imagine. This was the same
spectrum of responses used for their tolerance reporting.

The patients were subjected to a series of small lead ball
drops on the nail of the index finger of each hand from ever
increasing higher standardized distance starting at the lowest
level and advancing upward (Fig. 1). The extent of the upward
progression was to be limited by the patient’s tolerance or their
request to stop for any reason. The lead ball drop test was then
repeated upon each patella through the 3-feet tube at a distance
of 1, 2 and 3 feet (Fig. 2). The tests were repeated three times
at each level to assure consistency and reliability. One person,
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Table 1. Comparison of Pain Tolerance and Pain Experience Between Groups on Finger Testing

Variable Asymptomatic group mean (SD) Symptomatic group mean (SD) P-value
Self-reported pain tolerance 6.7 (1.5) 6.5(1.7) 0.04
Pain experienced during test 32(2.2) 3.4(2.6) 0.97

3 = height of 12 inches. The asymptomatic study group reported a significant higher pain tolerance than the patients. However, there was no
significant difference in the pain experienced during the finger test between groups (P = 0.97).

a licensed practical nurse (LPN) performed all the tests in this
study and recorded the data. At the conclusion, the patients
were asked their opinion of the test. Their responses were re-
corded on the form and placed into the computerized database
(Supplementary 1, http://www.jocmr.org).

In clinical practice, upon completion of the patient’s test-
ing, the results were entered in a database and displayed on a
computer screen for review simultaneously by the patient and
physician. The computer display provided a format for discus-
sion on findings of consistency and/or inconsistencies between
the patient’s opinion of pain tolerance and their rating of the
pain experienced by the impact test. There was also the oppor-
tunity to discuss their personal results compared to others in
the database of similar demographics and diagnosis. The phy-
sician offered no opinion or advice until after the patient had
independently processed the information in regards to their
possible treatment choices.

The midpoint on the numerical visual analog scale of 5
was arbitrarily determined to be the middle value (not the ac-
tual mean or median) for the purposes of analyzing the data in
this study. It was presumed the patient would interpretate the
midpoint was perhaps the mean or median for reporting their
responses. It was logistically the midpoint on the scale so the
subject would probably assume this to be the mid value (Sup-
plementary 1, http://www.jocmr.org). Therefore this arbitrarily
determined midpoint of 5 was used to assign those above and
below this position on the scale for rating of pain and pain tol-
erance (Supplementary 1, http://www.jocmr.org). Actual cal-
culations of mean and median were also made from the data.

In the clinical groups, a comparison was made on the expe-
rience of the patellar impact test between the patient’s sympto-
matic and the asymptomatic knee. There were 287 patients who
had this clinical situation, meaning the other knee was asymp-
tomatic. Bilateral cases of necessity were excluded. Since all
patients allowed patellar impact testing to progress to the top
level of 3 feet, only the top value was used in the calculations.

Validation of this pain assessment instrument was per-
formed on a subset of the subjects, the asymptomatic men
group. This was intended to test the consistency of initial re-
sponses to those of a subsequent time. The subjects were not
advised of the probability of the request for the second test.
The 113 men with asymptomatic knees were requested by mail
to return for the second pain assessment test. Thirty-one of the
113 returned at an interval of 1 month for the second test.

Data were analyzed using SPSS version 13.0 (Chicago,
IL). After checking for normal distribution of the data, an inde-
pendent ¢-test was used to analyze the difference in self-report-
ed pain tolerance between groups. The Mann-Whitney U test
was used to analyze the difference in experienced pain during
the test between groups. To establish a group’s mean finger
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pain experienced during the test, the mean pain experienced in
the right and left fingers at the top level was calculated. Non-
parametric Wilcoxon signed ranks test was used to analyze the
difference in self-reported pain tolerance and pain experienced
within each group. All statistical tests were two-tailed and the
alpha level was set at 5%.

Results

The knee patient’s self-reporting of their present pain inten-
sity showed a spectrum of responses from 1 to 10. The mean
was 6.6 and the median was 7. As expected the general pre-
sent pain intensity ratings were lower within the asymptomatic
knee study groups.

Rating personal pain tolerance

Using the arbitrarily determined midpoint of 5 as the bench
mark on the numerical visual analog scale, 9% of the entire
cohort rated their pain tolerance below 5, presumably below
average rating. Twenty percent selected their tolerance rating
at 5. Seventy-one percent thought they were above the mid-
point on the scale in regards to pain tolerance.

The median rating of personal pain tolerance on the hori-
zontal visual analog scale was the slightly different for subjects
in the study groups and the clinical patients. The mean pain
tolerance for the asymptomatic study groups was 6.8 (standard
deviations of 1.5). Asymptomatic men self-reported their pain
tolerance at a mean of 6.6 (range, 2 - 10) and asymptomatic
women 7.2 (range, 2 - 10).

The mean pain tolerance rating recorded by the sympto-
matic patients was 6.5 (standard deviation of 1.7): sympto-
matic men 6.6 (range, 1 - 10) and symptomatic women 6.3
(range, 1 - 10).

The asymptomatic study group reported higher pain toler-
ance than the patients. There was a significant difference in
the self-reported pain tolerance between groups (P = 0.04).
However, there was no significant difference in the pain ex-
perienced during the finger impact test between groups (P =
0.97) (Table 1).

Discrepancies in opinion on pain tolerance versus the test-
ing experience

There were some discrepancies between the subject’s opinion
on pain tolerance and their rating of their pain experience to
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the ball drop testing. The discrepancies were in both directions,
higher and lower. Twenty-eight percent of the entire patient
group rated themselves above 5 on tolerance, but experienced
above the average pain or discomfort compared to other sub-
jects reporting on the impact test. They experience pain or dis-
comfort at a lower height of ball drop than other subjects who
took the test. Those patients in this “sensitive” group had the
following diagnoses: degenerative joint disease (DJD) 38; torn
medial meniscus 27; torn anterior cruciate ligament (ACL) 25;
torn lateral meniscus 12; patellar dislocation 5; patellar degen-
erative joint disease 5; osteochondritis dessicans 5; torn tibial
collateral ligament (TCL) 3; anterior knee pain 3; pseudogout
3; contusion 3; chondromalacia patella 3; post-operative ante-
rior cruciate ligament 2; Baker’s cyst 2; patellar subluxation
2; loose bodies 2; torn PCL 1; patellar fracture 1; normal 1;
Osgood-Schlater’s 1; tendonitis 1; psoriatic arthritis 1; gout 1;
loose tibial total knee component 1.

In the other direction of inconsistency, 3% said they had
pain opinion tolerance less than 5 and experienced less than
the average pain or discomfort of other subjects to the impact
test. Those patients in the clinical group that estimated their
pain tolerance below 5 coupled with below the average pain
experience to the finger impact test had the following diag-
noses: DJD 5; ACL 4; torn medial meniscus 3 and one each
of torn TCL, osteonecrosis, patella baja, subluxation patella,
dislocation patella, and contusion.

Knee impact test

Since all subjects tolerated the test to the top 3-feet level, this
data point was used for the comparison. The symptomatic pa-
tients experience slightly more pain than the asymptomatic
subjects. Patients with one symptomatic knee were assessed
comparing the pain experience on the symptomatic knee and
the asymptomatic kneecap with the impact test. The mean pain
experience to the ball drop test was at reported at 2.9 feet for
the symptomatic knee and 2.5 feet for the opposite asympto-
matic knee.

There were 541 in all (symptomatic clinical patients and
asymptomatic study groups) with valid results for comparison
of their opinion of pain tolerance to their pain experience with
the knee ball drop test. Seventy-four percent (n =402) held the
opinion that their pain tolerance was above 5 on a scale of 0 to
10. However upon knee experience testing, 59.4% (n =239) of
the high tolerance opinion group recorded below average pain
experience on ball drop test. In other words, most (74%) of all
those undergoing the knee test stated they had above normal
pain tolerance, but only 43.5% (n = 235) of them confirmed it
by the experience. Sixty-nine percent of men had rated them-
selves as higher than the midpoint of 5 (6 - 10) on pain tol-
erance. However this high opinion tolerance group (78%) of
men experienced greater pain than the average. Sixty-nine per-
cent of the women rated themselves on pain tolerance higher
than the midpoint of 5 (6 - 10), but 77% of this group state they
experienced more than the average amount of pain on the knee
impact test. Like the composite data, all subgroups showed
similar discrepancies of over evaluating their pain tolerance
compared to their pain experience with the impact knee test.
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Test method validation

Thirty-one men from the asymptomatic knee study returned
for validation of their responses. They initially self-reported
the estimation of pain tolerance at 6.6 average. Upon return,
the average score was 6.8 on the unanticipated second test.
They were consistent on the pain experience testing at both
time intervals. They showed a 3.1 average pain experience at
the highest level of ball drop on the finger on both occasions.

This expanded assessment testing required an average 5
min of the examiners time. The impact of the ball drop was
tolerated well by patients on both index finger nails and the
knees and without injury. Most subjects allowed testing to the
top height on both finger and knees. At the top level, the pain
experience on the finger nail impact was rated at an average
of less than 4 on a scale of 10. The knee impact test experi-
ence average was less than 3 of 10 at the top level. The testing
did not approach the level of pain intolerance for any subject,
but still provided enough data points to evaluate the spread of
responses.

The participant’s responses at the conclusion of the test
were favorable. Ninety-eight percent said they liked it, 2% dis-
liked it and no one filled in the blank area inviting suggestions
(Supplementary 1, http://www.jocmr.org).

Discussion

The potential of this patient pain profile as a valuable clinical
assessment method was demonstrated in this proof of principle
pilot study. This method expands the conventional physical ex-
amination to include a pain assessment beyond subjective per-
ception to objective physical examination quantitative meas-
urements. The results and analysis provided clinical insights
not otherwise disclosed. The instrumentation is inexpensive
and may be personally constructed. The method is not time
consuming. It was clinical practice friendly. The patient ac-
ceptance was high.

This patient pain profile overcomes the limitations of
existing clinical pain assessment “instruments” that remain
subjective in nature and are predominantly psychological in
design. Existing pain assessments are limited to accepting the
patient’s subjective perception of their pain intensity. The pa-
tient’s opinion is the sole factor contributing to the assessment
[2-9]. There is no quantitative analysis or meaningful compari-
sons to a benchmark cohort [2-9]. The result does not increase
the patient awareness or produce any clinical insight [2-9].

Although this study cohort consisted only of knee patients
from a musculoskeletal clinical practice, this patient pain pro-
file has broad clinical application. Patient perception of pain
intensity and pain tolerance are not necessarily condition spe-
cific. The use of the finger nail for impact testing is suitable as
a universal standard independent of the medical condition or
diagnosis.

The expanded pain clinical evaluation introduced herein is
multifaceted and beyond the limited information used in most
pain assessment instruments. It records the patient’s present
pain intensity, their opinion of personal pain tolerance, and the
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results from the measured physical impact experience. The in-
formation is entered into a computerized data base. The patient
learns if there were any inconsistencies between his/her opin-
ion of pain tolerance to the impact experience. Their results
are available for comparison to others of similar demographics
and diagnosis. The method provides individualized personal
insights not otherwise available concerning the patient’s pain.
This method produces a patient specific pain profile. This
method qualifies as a medical profile which is defined as a
summary representing quantitatively a set of characteristics
determined by tests [30].

The strength of this study was the introduction of a physi-
cal testing instrument into the traditional physical examination
that provides a quantitative measurement. This is contrasted
with pain assessment “tools” that are limited to verbal or writ-
ten responses concerning present pain [2-7] (Fig. 1, Fig. 2).
The impact method for pain experience testing closely repre-
sents mechanisms of common physical origin: injury, fall, hit,
force, push, twist, jumping, walking, and running. The testing
method was always below the threshold of producing an expe-
rience of objectionable pain, yet provided a spectrum of data
points for the various comparisons. Importantly the expanded
nature of the method provided opportunity to compare the pa-
tient’s self reported pain tolerance with their quantitative test
pain experience. Additional insight was possible with com-
parisons of the subject’s responses to others of similar gender,
demographics and diagnosis. Importantly, this expanded pain
assessment instrument allows the patient to be in control of
reporting all the data. The health care provider is only record-
ing the patient’s experience, collating and sharing the informa-
tion. The sensitive nature of the patient’s compliant of pain
is discussed solely on the basis of the patient’s input, absent
any examiner or physician bias or prejudice. Perhaps this non-
threatening aspect of the pain evaluation contributed to the
98% favorable response to the method.

There are several weaknesses in this report. Although the
existing clinical practice database includes over 1,000 ortho-
pedic patients, the future use of this pain assessment instru-
ment should include more patients from a broader demograph-
ic group: age, genetic heritage, geographic location, worker’s
compensation, third party liability. This report focused only
on the novel nature of the pain assessment method comparing
patient’s self-reporting of pain tolerance and the pain experi-
ence and the practical aspects that would support the potential
for clinical relevance. Additional mining of the data remains
possible. The arbitrary determination of “5” on the numeri-
cal visual analog scales as the midpoint did not represent the
actual mean or median responses of the subjects. The medi-
cal information collection forms used in this report were not
validated. The reliability of the responses to the pain tolerance
and impact testing was on a small subset of asymptomatic men
who returned for repeat testing. However, the men’s results
were consistent on the pain experience testing at both time in-
tervals. The data input would ideally include input from more
and different practice environments. Additional anatomical
regions should be considered. There may be usefulness in es-
tablishing the issue of pain tolerance when caring for patients
with osteoarthritis and pain following orthopedic injuries and
surgery [1, 38, 39].
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This multifaceted patient pain profile provided informa-
tion not otherwise available from existing pain assessments
methods. The expectation that there would be a potential clini-
cal value was realized from this study of 359 knee patients and
193 adjunct study subjects of both genders [36]. There was po-
tential clinical value in patient selection for various therapies
as well as subsequent pain management. This would be im-
portant quantitative information if the future patient was like
one of the 28% identified in the study that had a discrepancy
between their opinion of pain tolerance and the results of their
impact test experience. This subset experienced more pain
than their opinion would have predicted. This pain assessment
instrument provides an opportunity to identify such a patient
prior to therapeutic intervention. It may be explained that it is
probable that surgery would be a more painful experience than
the small lead ball drop on the finger nail or knee used in this
pain assessment. This patient may want to be evaluated at a
pain clinic prior to any intervention. If a patient so identified
was to have surgery, their pain control is likely to require more
medication that those who did not this type of preoperative
assessment results.

The physical instrument was inexpensive as it was con-
structed from readily available local hardware store materials.
It has no moving parts to malfunction. The method provided a
uniform impact with same lead weight dropped from standard-
ized distances utilizing gravity force. The instrument was not
subject to wear nor had the necessity of calibration (gravity
was the source) or service.

The method proved practical and efficient to administer.
The method including the impact testing experience took only
an average of 5 min. The examiner did not require any special
qualifications, knowledge or training as they follow simple di-
rections and record the patient’s responses without interpreta-
tion. Entry of the information into the computer database was
uncomplicated as the paper form layout matched the computer
page design.

The choice of the finger nail and the patella proved to be
ideal because of their relative sensibility and accessibility. The
testing method provided a spectrum of responses available for
analysis, but without an intolerable pain experience. There
were no deleterious physical effects on the person’s body parts
from this testing.

There was clinically relevant information gleaned from
this study that was not otherwise available. Statistical analy-
ses were used to find the mean pain tolerance and mean pain
experienced, allowing for comparison between groups. The
data showed that asymptomatic patients had a significantly
higher self-reported pain tolerance than symptomatic patients,
while collectively the pain they experienced during the finger
test was no different. This information is clinically relevant
as physicians would be aware that patients presenting with
knee problems would have the accompanying potential to re-
port their pain tolerance higher than if they had no problem
while being no different in responses to the uniform impact
testing than those who are asymptomatic. Although using the
arbitrary midpoint showed that there were discrepancies in
some patients’ tolerance versus pain experienced on uniform
impact testing, the same findings were not found when taking
the mean of the groups into consideration.
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There was clinical value in that this study showed gender
differences. Gender differences have been reported on asymp-
tomatic gender cohorts when physical examination and plain
film X-rays were compared [36]. As might have been expected
the clinical knee patients were slightly more sensitive to the
impact test on the affected knee than the opposite asympto-
matic knee. This information should be helpful to a physician
evaluating a patient with knee pain.

This study provides clinical information critical to pain
management. Studies on pain management in the orthopedic
literature report only the present intensity of pain the patient
is experiencing. The methods rarely include a preoperative
pain assessment bench mark [40, 41]. One such report on pa-
tients undergoing total knee replacement performed a visual
analog scale and other psychometric assessments [40]. This
study showed that subjective assessment of pain intensity had
predictive value for post-operative pain and its duration. Re-
ports that include pain management are advocating outpatient
knee ligament reconstruction, as most patients were satisfied
with the arthroscopic method and the pain management [41,
42]. Still up to 10% of these patients are not satisfied with
their pain management [41, 42]. Perhaps a preoperative pain
assessment tool reported herein would have identified those
with potential for dissatisfaction based upon prior pain toler-
ance testing evidence. The recognition of such a patient pro-
file could have modified pain management affording comfort.
One report measured many preoperative clinical factors and
their relationship to post-operative pain, but did not include a
preoperative pain assessment [43]. It has been shown that post-
operative recall of preoperative pain is not accurate in patients
having total knee replacement [44]. This novel instrument and
method would provide a valuable means of reminding the total
knee patient of their preoperative condition and thus avoiding
perception of an adverse post operative course.

There was clinical value to this method as the informa-
tion was readily available for review on a computer screen by
the patient in conjunction with the health care provider. Both
the patient and the surgeon have the same data upon which
to collaborate while making clinical decisions. The patient
may view their responses concerning the amount of present
pain, pain tolerance and the impact testing. The software pro-
vides instantaneous opportunity for the patient to view their
responses with or without comparison to others like them, all
subjects, all patients, all asymptomatic volunteers, all knee pa-
tients and/or gender specific and how they compared to others.
A particular patient’s profile can be shared with them in the
context of other patient profiles to aid in patient selection and
postoperative pain management. The printing of the results
may be helpful for the patient’s subsequent review. Consist-
ency and inconsistencies of their responses would be pointed
out to the patient especially if the rating of tolerance was high
and the experience to the impact tests showed greater pain than
the average of others like them. This type of patient may use
this information to assist them in determining their therapeutic
choices and the requirements for alleviation of their pain. They
may want to consider a pain management clinic consultation
for evaluation prior to therapeutic intervention. The surgeon
insight is expanded beyond the patient’s reporting of pain mag-
nitude. The physician gains insight not otherwise available to
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assess the patient’s subsequent potential response to the pain of
surgery and peri-surgical management. This pre-intervention
information has the potential to avoid patient dissatisfaction
with the outcome of the therapy in regards to pain relief. In
addition, improved patient selection in this regard may reduce
medical malpractice occurrence. It seems this novel pain as-
sessment method would have a standardization application to
appropriately judge the outcome of surgical intervention for
clinical trials and outcome studies. When sufficient data be-
come available by this method, there would be the potential for
outcome prediction concerning any given patient or treatment
method.

There is a potential for practical use in pain management
and clinics devoted to such.

There is the potential of clinical value in athletic medicine.
This type of evaluation when established prior to the season
and or injury would provide valuable in patient management
during the season. The information obtained from a potential
patient athlete by this method may be of help during the subse-
quent peri-operative care. Although designed for orthopedics
and sports injuries, this method has potential for wider applica-
tion to other medical conditions. This method certainly is more
practical and less expensive than recent reports of the use of
MRI as a means of assessment [45].

This pain assessment method has potential for research
purposes. It seems this method reported herein would be easier
and faster to administer than the Patient Reported Outcome
Measurement Information System (PROMIS) [28]. That pro-
gram includes 120 questions specifically about pain, in addi-
tion to hundreds relating to other aspects of their quality of life,
such as anxiety, depression and fatigue. That computerized test
aims to quantify pain, yet by subjective responses. More than
1,000 researchers have volunteered to try the new tool. It ap-
pears to be lacking the comparison of opinion and an actual
experience. “One main goal of the PROMIS initiative is to de-
velop a set of publicly available computerized adaptive tests
for the clinical research community.”

The patient pain profile described herein has the potential
give both the patient and the physician a better understanding
of the condition being evaluated. The abundance of informa-
tion gathered in the patient pain profile should be relevant for
practical clinical use as well as research.
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