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Abstract
Objective: The aim of the study was to develop a new scale to evaluate pain threshold, severity of chronic
pain, and the sensory effects of pain on patients with rheumatoid arthritis.
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Methods: This study is a scale survey designed in cross-sectional type. A new scale with totally 8 questions
were used to data collection. Sixty-one patients were included in this study who were diagnosed with
rheumatoid arthritis in Duzce University-Turkey. The patients were selected voluntarily and matched
into the criteria for inclusion into the study. Statistical analyses used were reliability analysis and factor
analysis.

Results: There were a total of 6 questions, 3 for very severe pain and 3 for mild pain. The patients were
divided into two groups having low and high pain thresholds according to answers to these questions.
The other two questions on the scale were used to measure the severity and the sensory effect of pain
respectively. The internal consistency between the eight questions of the scale was found high (Alpha
coefficient=0.729). There were found a total 3 factors, after factor analysis, one for severe pains, one for
mild pains and the last one for severity of pain. In addition, there was no significant difference between
two groups having low and high pain thresholds in terms of severity of pain and sensory change due to
rheumatoid arthritis. The severity of pain was found to be like headache, toothache and abdominal pain.
Conclusion: The advantages of the new scale include; assessing pain severity more thoroughly and more
easily, determining pain threshold, associating pain threshold with pain severity, and comparing the
severity of pain caused by the disease with the experienced pain.

Perspective: SH pain scale gives more information to clinicians about the severity of pain, pain effects,
and pain threshold. In the literature there is no other scale that evaluates these 3 outcomes together and
is easy to implement, easy to understand, and give fast results.
Keywords: Pain threshold; Pain severity; Rheumatoid arthritis; Sensory effects; VAS

Introduction
Pain is sensory response resulting from tissue or organ damage. It is affected by different
factors and is generally divided into two types in the clinical setting as acute and chronic pain.
The treatment of acute pain is easier, and its effects on the patient are transient, resolving
within a short time. However, as chronic pain becomes integrated into the patient’s body, it
is important to identify the pain with its different aspects as well as diagnose the disease
[1,2]. Acute pain is a warning and a signal that indicates the presence of extraordinary
conditions in the body, whereas chronic pain ceases to be a signal and becomes a symptom, or
a disease, that should be treated [3]. Rheumatoid arthritis (RA) is the most common systemic,
autoimmune, chronic, inflammatory disease that causes arthritis in joints. If untreated,
it causes damage, deformities, and disability in joints. RA is diagnosed when a patient has
polyarticular inflammatory arthritis that persists for more than six weeks, particularly if
hands and feet have been affected. This is the main problem in a RA patient and the first
complaint that causes them to consult a physician. Even though the main and ultimate point
in measuring the effectiveness of the treatment is pain relief, determining the severity of the
pain is very difficult [4]. This disease’s prevalence ranges from 0.5% to 1%, and is encountered
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throughout the world, in patients of all ages [5]. In a clinical setting,
scales that usually yield rapid results that are easy to understand
are widely used. These scales are called unidimensional scales as
they measure the pain severity. Among these, the most commonly
used and known scales are verbal rating scales (VRS), numerical
rating scales (NRS), and visual analogue scales (VAS). However,
these scales usually assess the patient with a 5, 10- or 100-point
rating, and produce misleading results in inarticulate patients, or
illiterate elderly patients. VAS and similar scales used in practice
were mostly suitable for evaluation of acute pain. However, it
is also used for evaluating chronic pain. These commonly used
scales measure pain severity only. In addition to the pain severity,
it is essential to grade the sensory effects it causes. Furthermore,
determining the pain threshold should be a part of the treatment.
Thus, the biopsychosocial effects of pain can be addressed in more
detail based on the pain threshold [6-12]. In the present study, we
aimed to develop a new scale to determine the pain threshold of
patients diagnosed with RA and assess the severity and sensory
effects of chronic pain, and the relations between them. The
proposed scale in this study combined the best features of VAS and
similar scales and examined the pain severity, and sensory effects
and pain threshold in patients. There is not a scale used in practice
evaluate with together these 3 properties which are important for
chronic pain.

Methods

Sample and data
The study is a cross-sectional scale study. Sixty-one volunteering
patients previously or newly diagnosed with RA according to
1990 American College of Rheumatology (ACR) criteria who met
inclusion and exclusion criteria. It included patients who presented
to Düzce University-Turkey, Faculty of Medicine, Department of
Physical Medicine and Rehabilitation from February - June 2017
and were recruited into the study. Approval was received from the
Non-Invasive Clinical Trials Ethics Committee of Düzce University
for the study before data collection was initiated. A nurse who
previously received training about the scale was assigned for data
collection. The data was collected by face to face interview between
the nurse and the patient.

Subject inclusion and exclusion criteria

Adult patients (aged 19-79) previously or newly diagnosed
with RA who volunteered to participate in the study, whose level
of cognition is enough to answer the questions and who provided
consent on the informed consent form were included in the study.
Patients who presented to the hospital for a reason other than
RA, who did not provide consent on the informed consent form,
pediatric patients, or elderly patients with a low level of cognition
were excluded from the study.
Measurement Tool (SH - pain severity and pain threshold

scale)

a) The scale used in the study was created by the authors
of the study to determine pain severity and threshold, and it was
named “SH-pain severity and pain threshold scale”. The pain
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assessment form contains eight questions. The answers to the
questions were marked on the 100mm ruler created. The ruler is
like the VAS scale, which is a numerical and verbal assessment scale
for pain; however, it is superior in some respects.
b) The 100mm ruler was marked with a bracket every 2mm.
Thus, the patient could give more detailed answers.

c)
Since the patients who participated in the study were
middle-aged or older, and that most of them were females, facial
expressions indicating pain status were put at six suitable points
on the ruler so that people with a low level of education could
understand the assessment scale better.
d) The expressions “No pain”, “Moderate pain”, and
“Unbearable violence” were put at the suitable points on the ruler.

e) In addition, the degree of the sensory effects such as
uncomfortable/anxious/restless resulting from RA was assessed
by this scale. Thus, not only the severity, but also the sensory effects
of pain were studied.

Hence, the good features of the current different scales (VAS,
VRS and NRS) were combined, which enabled the patients to give
the most precise answers. The scale form developed is presented
in the Appendix. Furthermore, misunderstandings were minimized
through the face to face interview method, and the errors that could
result from different persons applying the scale were eliminated.
The first six questions on the scale were used to determine the
pain threshold. The seventh question was used to measure the
severity of the pain caused by RA, and the last question was used to
measure the severity of the sensory changes caused by RA pain. The
first three questions (1. Level of worst headache you experienced
before; 2. Level of worst stomach ache you experienced before; 3.
Level of worst tooth ache you experienced before) query severe
pain status. These 3 questions were taken from the Mc Gill Melzack
Pain Questionnaire, which is commonly used in the assessment of
chronic pain and contains the most comprehensive information
[13]. It was considered that the patients who rated all of these
three questions as 50 or more had either severe pain, or a low pain
threshold. The patients who gave a low rating to two questions, or
a high rating to one and low rating to others are considered to have
a normal pain threshold and did not experience the severe form of
pain type which they rated low. The patients who gave a low rating
to all the three questions were considered to either have a high pain
threshold or were not experiencing the severe forms of these pain
types. Questions 4-6 in section two of the scale (4. Level of pain
I experienced when I jabbed my finger with a needle; 5. Level of
pain I experienced when I cut my finger with small pieces of glass
or a knife; 6. Level of pain you experience when blood is drawn
from your arm vein) query pain status of low severity. As in severe
pains determination in the McGill Pain Questionnaire, questions
were constructed about mild pain and used for the first time in this
study. The list of the most commonly mentioned mild pains in the
community was created by a pilot study. Then people were chosen
from this list the 3 mildest forms of pain. The patients who rated
all these three questions as 50 or less were considered to have a
normal pain threshold. The patients who gave a low rating to one or
Copyright © Handan Ankarali
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two questions feared the procedures mentioned in the question to
which they gave a high rating. The patients who gave a high rating
to all the three questions were considered to possibly have a low
pain threshold or fear needle sticks/knife cuts/glass cuts.
In conclusion, the people who generally gave a high rating to
the questions about severe pain (minimum two), and a low rating
to questions about mild pain (minimum two) were considered
to have a high pain threshold. In these classifications, the cut-off
value of the scale score was taken as 50, scores higher than 50 were
considered “high”, and scores lower than 50 were considered “low”.
In the two sets that were used to query pain of high and low severity
Table 1: Determination of pain threshold.

with each containing three questions, the patients who gave a low
rating (under 50) to a minimum of two questions were considered
to have a high pain threshold, or the patients were not considered
to experience the three types of pain in the question as severe. The
patients who gave a high rating both to a minimum of two out of the
three questions that queried severe pain, and to a minimum of two
out of the three questions that queried mild pain were considered
to have a low pain threshold. There were no patients who gave a
low rating to the three questions about very severe pain or a high
rating to the three questions about mild pain in the data set. The
procedure followed to determine pain threshold is summarized in
Table 1.

4, 5, 6 Questions about Low-Severity Pain

1, 2, 3 Questions about High-Severity Pain

Pain Threshold

At least 2 questions < 50 score (particularly
questions 4 and 6)

At least 2 questions < 50 score
At least 1 question >= 50 score

High
Low

At least 2 questions >= 50 score

Low

At least 2 questions < 50 score

There is incorrect coding or Person have a low
pain threshold, but they have not experienced very
severe pain*

At least 2 questions >= 50 score (particularly questions 4 and 6)

*There is no person entering this group in the data set

Statistical analysis

Results

The descriptive statistics (mean, standard deviation, minimum
and maximum values, count and percent frequencies) of the data
were calculated and given in the tables. The exploratory factor
analysis was used to show the underlying structure of the new
scale. Assessment of whether the factor analysis was appropriate
for the data structure was determined by the Kaiser-Meyer Olkin
test, and the suitability of the correlations between the questions
on the scale was determined by the Bartlett’s Sphericity test. In
determining the number of suitable factors, whether the eigenvalues
of the factors were greater than 1 (Kaiser Criterion) was taken
into consideration. The Principal Components Method was used
to obtain factor loads, and Varimax Rotation Method was used for
significant factor loads. Internal consistency between questions
was investigated using the Cronbach alpha coefficient, while the
Intraclass Correlation Coefficient (ICC) was used to measure of the
reliability of measurements. The differences between pain severity
due to RA and pain severity due to other diseases were compared
by using paired samples t-test. The pain severity scores due to RA
of the patients with low and high pain threshold were compared
by independent samples t-test. The statistical significance level was
setup as p<0.05 and SPSS (ver. 18) was used in all calculations.

The mean age of the total 61 patients who participated in the
study, 49 of whom were females (80.3%), and 12 of whom were
males (19.7%), was 53.7±13.2 (19-79). The mean disease duration
was 10.8±9.2 years. 22% of patients were illiterate, 49.2% were
elementary school graduates, 22% were high school graduates,
and 6.8% had a bachelor’s or postgraduate degree. For the SH
pain threshold and pain severity scale containing eight questions,
construct validity was investigated by explanatory factor analysis
in the first step. The result of the Kaiser-Meyer test was calculated
to be 0.718. In addition, it was determined that the correlation
matrix was not spherical (p<0.0001). These results indicated that
a factor analysis could be conducted for the newly developed scale.
As the diagonal elements in the anti-image correlation matrix
were greater than 0.50, it was concluded that there were no items
that should be removed from the scale. Three significant factors
with a factor analysis eigenvalue greater than 1 were found, and
it was observed that it explained 70% of the total variation of the
factors. Raw factor loads were rotated by Varimax Rotation Method,
yielding the coefficients given in Table 2. These coefficients show
the contribution of the items in the scale to the factor. In addition,
which item has a weighed effect in the factor is determined based on
these coefficients. When Table 2 was reviewed, it was observed that
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the first three questions on the scale were included in the second
factor, questions 4, 5, and 6 were included in the first factor, and the
last two questions, 7 and 8, were included in the third factor. It was
concluded that these questions were fit for the preparation purpose
of the scale, in that the questions in the second factor were about
Table 2: Rotated factor loading.
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very severe pain, the questions in the first factor were about mild
pain, and the questions in the third factor were about the severity of
pain and the sensory effects caused by the disease with which they
were diagnosed.
Factors

Questions

Low-intensity pains

Very
severe
pains

Pain severity and sensory
effect of the RA

Level of worst headache you experienced before

0.239

0.743

-0.17

0.107

0.664

Level of worst stomach ache you experienced before

-0.026

Level of pain I experienced when I jabbed my finger with a needle

0.868

Level of worst tooth ache you experienced before

Level of pain I experienced when I cut my finger with small pieces of glass or a knife

0.859

Level of pain you experience when blood is drawn from your arm vein

0.081

How much uncomfortable/anxious/restless are you in your daily life due to the pain you
are experiencing

The coefficient of agreement between questions 1 and 2, 1 and
3, and 2 and 3, which were about very severe pain was 0.501, 0.406,
and 0.504, respectively. In addition, the coefficient of agreement
between questions 4 and 5, 4 and 6, and 5 and 6, which were about
mild pain was 0.851, 0.741, and 0.732, respectively. The coefficient
of agreement between the severity of pain caused by RA and the
severity of the sensory effect of the disease was found to be 0.550
(p<0.001). This result demonstrates that, overall, the higher the
severity of pain, the higher and the severity of the sensory effect.
The internal consistency level between the eight questions of the
scale was calculated to be 0.729. This result demonstrates that
the consistency among the answers to the questions is high. The
distribution of the ratings given by the patients to the questions in
the scale is presented in Figure 1. When Figure 1 was reviewed, it
was observed that all questions were given a low or a high rating;
however, the ratings given to the questions about very severe
pain and the ratings given to RA pain severity and sensory effect
severity had a comparable distribution, and patients mostly gave a
moderate rating to “glass/knife cut on the finger” out of the three
questions about mild pain, and they mostly gave a low rating to
the other two questions. According to the evaluation summarized
in Table 1, after the patients were grouped into low and high pain
threshold patients, the two groups were compared with respect

0.289

0.154

0.132

0.205

0.152

0.855

The level of pain you are experiencing now because of rheumatoid arthritis

0.765

0.288

0.042

-0.094

0.292

0.741

0.004

0.12

0.866

to the ratings they gave to the questions, and it was seen that the
severity of pain caused by RA was significantly lower than that of
the worst headache, while it was not significantly different from the
worst abdominal pain and the worst toothache. The ratings given
to mild pain were significantly high in the group with low pain
threshold. Furthermore, RA pain severity and the sensory response
caused by the disease was significantly higher in the group with
low pain threshold. This result suggests that the pain RA patients
feel varies depending on pain threshold (Table 3). No significant
difference was found between the severity of pain caused by RA
and the severity of the other three worst types of pain. This result
suggests that the severity of the pain caused by RA is comparable
to the worst abdominal pain, the worst toothache, and the worst
headache that the patients had suffered. In addition, the severity of
the pain caused by RA was found to be significantly lower than the
severity of the sensory change which is also caused by RA (Table 4).
This result suggests that the severity of the sensory change caused
by RA is higher than that of the pain threshold. No significant
difference was found between gender with respect to the severity
of pain caused by the said pain types and the severity of the sensory
response caused by RA. In addition, no significant relation was
found between the age range evaluated in the study and RA pain
severity and the degree of sensory response caused by RA.

Table 3: Comparison of patients with low and high pain thresholds in terms of scale scores.
Questions in the Scale

Pain Threshold is Low

Pain Threshold is High

P

N

Mean

SD

N

Mean

SD

Level of worst headache you experienced before

47

50.98

34.31

14

77.14

29.98

0.013

Level of worst tooth ache you experienced before

47

57.02

38.77

14

71.86

39.36

0.215

Level of worst stomach ache you experienced before
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45.53

28.5

14

58.07

31.78

0.164
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Level of pain I experienced when I jabbed my finger with a needle

47

21.91

16.81

14

73.71

18.87

0.001

Level of pain you experience when blood is drawn from your arm vein

47

26.11

19.42

14

63.43

23.35

0.001

Level of pain I experienced when I cut my finger with small pieces of glass or
a knife
The level of pain you are experiencing now because of rheumatoid arthritis

How much discomfort/anxious/restless are you in your daily life due to the
pain you are experiencing

47
47
47

31.02
52.19
65.98

20.58
30.4

28.25

14
14
14

Table 4: Comparison of RA pain severity with RA sensory effect and others pain severities.
Pain Severity of RA

The level of pain you are experiencing now
because of rheumatoid arthritis rheumatoid
arthritis (53.72±26.48)

78.79
72

85.71

16.14
30.34
24.95

0.001
0.048
0.048

Other Pains and Sensory Effects of RA Pain

Mean

SD

P

Level of worst headache you experienced before

56.98

34.934

0.907

Level of worst stomach ache you experienced before

48.41

29.496

0.111

Level of worst tooth ache you experienced before

60.43

39.09

0.483

Level of pain I experienced when I jabbed my finger with a needle

33.8

27.863

0.001

Level of pain I experienced when I cut my finger with small pieces of
glass or a knife

41.98

28.133

0.003

Level of pain you experience when blood is drawn from your arm vein

34.67

25.649

0.001

How much discomfort/anxious/restless are you in your daily life due to
the pain you are experiencing

60.86

25.335

0.006

Figure 1: FT-IR spectrum of Gymnema sylvestre leaf extract mediated synthesized zinc nanoparticles.
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Discussion
As chronic pain has become a syndrome or a disease on its own,
it is crucial that the degree and effects of pain are fully identified.
However, full identification requires a good measurement tool
accompanied by a healthcare professional [7-9]. Furthermore,
the fact that differences in pain threshold may have an effect in
identifying the severity of pain between patients should be kept
in mind. Therefore, the measurement tool should put emphasis on
visual assessment, describe pain threshold in more detail, contain
concepts of pain severity, and take pain threshold into consideration.
Many investigations have been conducted on this subject, and VAS
scale has been widely used in the assessment of pain severity in
clinical settings [7-14]. This scale is easier to understand, and it
yields results more rapidly according to other multidimensional
scales as Mc Gill Melzack Pain Questionnaire. There are a variety
of VAS scales. One of these scales, which comprises of facial
expressions, was created specifically for pediatric or inarticulate
patients. Another version comprises of expressions describing pain
severity, while another VAS scale uses a 10cm ruler. Another VAS
scale was prepared as a five-point Likert scale [9]. However, all of
these have both advantages and disadvantages. Combining these
properties and increasing the emphasizing sections on the ruler
indicating pain severity will allow the patient to be assessed with
a scale that is more detailed and clearer, as well as more rapid and
more correct. In addition, it will be in a format that can be better
understood by patients with a low education level or poor cognition.
Knowing the pain threshold will allow more correct decisions about
the disease to be made, as well as pain severity to be determined.
In addition, for the purpose of explaining the level of pain severity
associated with the diseases and empathizing with the patient,
simultaneously measuring, associating and evaluating the severity
of pain caused by the disease in question and the severity of pain
experienced by almost everyone would provide great convenience
in helping to understand the patient.
In the present study, a new scale that can reveal the pain
threshold and pain severity of RA patients was defined. In most
of the studies conducted up until now, the pain severity of RA has
usually been assessed using the 10cm VAS scale or the five-point
Likert scale [5]. There is a total of eight questions in the scale, and
the consistency of the 3 items on very severe pain was moderate.
The fact that the consistency was not very high suggested that
all patients may not have had pain of high severity. On the other
hand, there was a high consistency between the answers given to
the 3 questions questioning mild pain. This result suggests that the
reason why the three types of pain were of low severity is that they
had been experienced by almost everyone and generally perceived
as mild pain. Various methods and devices such as algometer or Pain
Matchers that produce numeric results are used for determining
pain threshold [15,16]. Algometer results are not the gold standard.
In addition, this device is not available in many centres. However,
a scale is not found for evaluation of pain treshhold.in the clinical
setting. The scale suggested in this study can be used as a guide for
the studies to be conducted on this subject. Both very severe and
Examines Phy Med Rehab
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mild pain types that most people are likely to have experienced at
some point should be used for determining pain threshold [14]. The
pain types presented in this study may be increased or changed.
Both very severe and mild pains should be taken into consideration
in determining the pain threshold. This is because there may be
differences between patients with respect to experiencing very
severe pain, and this result may lead to a low rating as the patient
has not experienced very severe pain to a great extent. Persons
who gave a high rating to both very severe and mild pain types are
expected to have a low pain threshold, while others are expected
to have a high pain threshold. In our study, the level of pain caused
by RA was found to be comparable to severe toothache, severe
abdominal pain, and severe headache experienced by patients.
In addition, the severity of the sensory change caused by RA was
found to be significantly higher than the severity of RA pain. It
was considered that these effects may also be relieved through
the treatment of pain; otherwise, sensory effects that can become
chronic may occur.
In conclusion, the new scale suggested in the study can be
improved. Its advantages are that it assesses pain severity in a more
detailed visual way, it determines pain threshold, it provides the
opportunity for evaluation by associating pain threshold and pain
severity, and it allows comparison of the severity of pain caused
by the disease in question with the pain previously experienced.
This scale was to assess pain more rapidly according to measuring
tools that describe the complex pain model include the Mc Gill
Melzack Pain Questionnaire, the Dartmount Pain Questionnaire,
the West Haven-Yale Multidimensional Pain Scale, the Reminder
Pain Assessment Card, the Wisconsin Short Pain Schedule, and the
Pain Detection Profile and Behavioral Patterns, and also this scale
was to assess pain more accurately according to commonly used
VAS. This scale results were not compared the others such as VRS,
NRS and VAS because this new scale cannot evaluate only severity
of pain, it is also evaluated pain threshold and sensory effect. But,
VRS, NRS and VAS are only evaluated severity of pain. In addition,
pain severity measuring part (last question) in the new scale have
constructed by using combined good features of the VRS, NRS and
VAS. i.e., these scales are simple form of our scale. For this reason,
this new scale is expected to be as good as other scales such as
VRS, NRS, and VAS for measuring pain severity. According to this
explanation, we can say that the new scale is produced valid results
for measuring of severity of pain. However, in order to evaluate
the validity of the first 6 questions that measure pain threshold,
devices such as algometer are needed. The validity of this part of
the scale has not been examined since this device is not found in our
department. It is aimed to make this assessment in the next studies.
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