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Abstract

Purpose: This study aimed to examine the practicality and dependability of the painometer application's Numeric
Rating Scale (NRS) for evaluating pain intensity, in comparison to the conventional NRS method. Objective: This

study aimed to assess the effectiveness of an Android application as a tool for measuring pain intensity in patients with
low back pain. Methodology: This study employs a descriptive research approach, with a sample size consisting of 59
patients. Analysis: Interclass correlation coefficients were employed to assess the Painometer application's efficacy on
an Android phone for detecting pain intensity. Additionally, the Bald Altman plot was utilized to evaluate the
agreement between the two scales. Conclusion: The Painometer application demonstrates strong reliability and

agreement among both individual testers and different testers. Therefore, it can effectively quantify the level of pain.
Keywords: NRS —Numerical rating scale, Painometer app, LBP- Low back pain

Introduction

Adolescents often experience pain as a common issue . An extensive assessment conducted in the early 20th
century found that the median prevalence of chronic pain ranged from 11 to 38 percent . Pain is a complex
psychosocial reaction that arises from multiple sources in the context of musculoskeletal disorders ©. In young
adults, prolonged sitting or activities involving excessive forward bending can trigger back pain as a symptom. “.
Low back pain is the second most prevalent type of pain experienced by young adults, with significant negative
impacts on health and work/education attendance ™ Pain is a subjective and individualized sensation, and the patient
is the most reliable source of information regarding their own experience ©.

To establish an efficient strategy for managing chronic low back pain in an
individual, it is essential to conduct a thorough and accurate assessment of the pain experienced . The American
Pain Society recognized pain to be the fifth important sign of medical evaluation in the 1990s®
Several assessment measures have been created to measure the severity and impact of pain. Some of these
instruments include the visual analogue scale (VAS), verbal rating scales (VRS), and numerical rating scales (NRS)
) Over the past few decades, researchers have demonstrated the effectiveness of information and communication
technologies (ICTs) in managing pain in young adults. ('”" Internet-based evaluation tools are easily accessible on
smartphones used by young individuals, hence increasing the use of ICTs for assessing and treating people. These
tools allow for real-time data capture with just a click of a button.

This study aims to evaluate the efficacy of an application called Painometer as a tool for assessing pain. The
Painometer includes several validated pain intensity scales, such as the Faces Pain Scale-Revised (FPS-R), the
numerical rating scale—11 (NRS-11), the Colored Analogue Scale (CAS), and the visual analogue scale (VAS), for
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measuring pain intensity in patients with nonspecific low back pain. The study will compare the Painometer app
scales i.e. NRS with its traditional/conventional scale only.

Methodology

The study employed a descriptive design, specifically utilizing a correlational approach. The inclusion criteria for
the test will include individuals who have had severe pain in the lower back for a minimum of 3 months. The age
range considered will be between 16 to 25 years. It was ensured that the patient had no previous history of
cardiovascular problems. The patients were selected based on the aforementioned criteria. The Oswestry Disability
Index (ODI), Numerical Rating Scale (NRS), and an Android phone with the Painometer application (an electronic
NRS) were utilized for the examination. Patients presenting with disorders such as IVDP, spinal cord dysfunction,
infectious diseases, osteoarthritis, and traumatic injuries were excluded from the study.

Procedure

This study received approval from the Department of Physiotherapy at Tantia University, Sri Ganganagar.
Additionally, it was carried out at the Institute of Health Sciences, Department of Physiotherapy, Chandaka,
Bhubaneswar. Initially, patients were chosen according to the established criteria. The selected patients were given
a consent form to indicate their willingness to participate in the research. Both the standard Numeric Rating Scale
(NRS) and the Painometer app NRS were utilized for evaluating the patient's pain assessment. The therapist
provided the patient with a detailed explanation of the scale and its practical implementation. Following a practice
session, the data was documented using both the conventional approach known as the Numeric Rating Scale (NRS)
and the electronic NRS through the Painometer app. The objective of the demonstration and practice was to acquaint
patients with the methodology of applying the scale, whether it be through traditional pen and paper or via a digital
application.

The NRS, an 11-point numerical rating scale, measures the highest level of pain intensity on a range ranging from 0
(no pain) to 10 (extreme pain). Prior research has shown that the conventional version (vNRS-11) has exhibited
favorable psychometric characteristics when employed with children aged 6 years or above 2. The eNRS, a
modified version of the NRS, was administered on an android phone. The phone displayed a body diagram with dots
representing areas of pain. Participants could select the area of pain and then choose the number that best
represented their pain intensity by tapping on the corresponding number at the top of the screen.

PAIN SCORE 0-10 NUMERICAL RATING
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Figure 1. Conventional/traditional NRS-11 scale for measuring Pain Intensity
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Figure 2 Shows the NRS-11 scale of Painometer v2 application for measuring Pain Intensity

Data Analysis & Statistical methods

Descriptive data including mean pain intensity with standard deviations (SD) were calculated for both version of

NRS scale (Traditional vs.Painometer).

Table 1

Participants Descriptive statistics

Participants (N) 59

Mean age(SD) 19.9+2.19
Gender N(%)

Male 44.1
Female 559

Pain status

Mean pain NRS ( SD) 44 £1.8
Mean Pain Painometer NRS(SD) 44 + 2
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To determine whether report provided by Painometer version of the NRS scale is concordant with those provided by
the traditional NRS we used the Bland—Altman method.

Many studies have used Bland—Altmanmethodto determine agreement between reports from differentpediatric pain
intensity scales. " The Bland—Altman method uses a scatter diagram torepresent the difference between the
scores reported byeach subject with two different scales or methods andcompares it with the average of these two
scores. Weconducted analyses to determine the agreementbetween the scores reported on VNRS-11 &Painometer
NRS-11.

Thus the maximum limit of agreement for comparision between VNRS & painometer NRS was + 4.

Bland-Altman Plot
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Graph 1 :Bland and Altman graphs showing Aggrement between traditional NRS vs Painometer NRS

Interclass correlation coefficient was done to find out the reliability of the scales.

Results

59 LBA subjects were recruited for this study inwhich 24 male and 35 female. The table 1 summarizes the
descriptive information of the Participants.The main aim of this study was to find out whether Painometer app can
be use for pain assessment in low back pain patient by testing its reliability and feasibility with traditional version.
The interclass correlation between the traditional NRS and Painometer NRS was 0.7789 which signifies good
reliability and further found agreement between the reports provided by the traditional NRS and painometer NRS
when taken into account keeping results at 95% confidence interval.

Discussion

The study was conducted to provide important informationregarding the Painometer app as an assessment tool for
assessing pain intensity in young adults with low back pain. Earlier studies have been conducted in a Paediatric
group of people checking the feasibility of electronic versions of four scales widely used to measurepediatric pain
intensity: the Numerical Rating Scale(NRS-11), the Faces Pain Scale-Revised (FPS-R), themechanical visual
analogue scale (mVAS), and the ColoredAnalogue Scale (CAS). Previous studies' results also provided evidenceof
the agreement between the scores reportedby traditional and electronic versions of the scales thatare included in

Painometer."'”
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The agreement between traditional and painometer NRS was found statistically significant stating into a 95%
confidence interval as hypothesized, stating the scales can be interchangeably used. This study's results align with
reports provided by Castarlenaset al. '” who found an agreement between reportsprovided by the verbally
administered NRS-11 and itselectronic version.

The limitation will be taken into accountby the broader scale population in future intended studies considering the
assessment of pain intensity twice before assessment after recovery to estimate the proper validity of the scales.
Further, a larger group of subjects should be recruited to prove the same as it may not be a representation of young
adults suffering from low back pain as the sedentary lifestyle and more exposure to screen time is increasing leading
to an increase in musculoskeletal issues.

The demo made the noting down of measurement easier so practice sessions should be given before using an
electronic version of any assessment scale.The study advancesour knowledge by giving specific additional
informationon the validity and the concordance of the reportsobtained with electronic versions of four of the
mostwidely used scales to assess pain intensity.Furthermore, the results of our study demonstrate thatpain intensity
reports provided by Painometer are validand that there is an agreement between the reports providedby traditional
and electronic versions of the 0—10Numerical Rating Scale at 95% CI.

This study shows that digital application can save real time assessment for researcher, clinicians working with pain
reports for low back pain.

Painometeris a mobile application that can help to assesspeople with pain. These results are in line with those of
recent studies reporting on the agreement of the electronicversion of the NRS-11 ® and the usability ofPainometer
[""'The reliability of the scale was also found out basing Interclass coreelation coefficient for traditional and
Painometer NRS.
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