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Abstract
Introduction: Pain is the main problem in LBP that can reduce quality of life. Several tools are

used to determine the pain, including Numeric Rating Scale (NRS). NRS need validity and
reliability to evaluate pain. Objective: To determine the validity and intra-rater and inter-rater
reliability of the NRS in Non-Myogenic Low Back Pain patients. Methods: This research was an
observational study with a methodological approach using a purposive sampling technigue. The
total sample were 55 people. Results: The validity of NRS showed well with p<0.001 and r
calculated was higher than 0.9 (higher than r table=0.260). SEM value: 0.20 and MDC: 0.55.
While, intra-rater and inter-rater reliability of NRS was very high, with Cronbach Alpha and ICC
being more than 0.9 and p<0.05. Conclusion: The NRS was valid and reliable in terms of intra-

rater and inter-rater for measuring the level of pain in non-myogenic low back pain.
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Introduction

Low Back Pain (LBP) is a very common health problem and one of the main causes of
disability worldwide. LBP is defined as pain that occurs between the rib margin and the crease of
the buttocks which can be accompanied by radiation to the legs or numbness (1). This pain
sensation can interfere with a person's work performance, including reducing a person's well-being
(2). Based on the reasons, LBP is divided into two, namely myogenic LBP and non-myogenic
LBP. Myogenic LBP is a form of spinal structural disorder that usually occurs due to trauma such
as strains, sprains and lower back muscle spasms (3). Meanwhile, non-myogenic LBP is pain
caused by structural problems in the spine or when pain radiates from other parts of the body (disc
herniation, vertebral fractures, infections and tumors) (4).

Pain was the main complaint of LBP, it was found that around 70% of adult individuals
had experienced episodes of lower back pain during their lifetime with a one-year prevalence of
around 15% -45%, while the peak prevalence occurred between the ages of 35 to 55 years (5). In
Central Java the prevalence of LBP in people aged over 65 years was around 18% in men and 14%
in women (6). Non-myogenic LBP often occurs due to degenerative conditions and usually results
in functional disorders that make the patient experience limitations in movement such as sitting for
relatively long periods, bending, squatting, and twisting (7). The location of the pain felt by each
individual is different, but usually occurs at L4-L5 to L5-S1, and can be accompanied by spreading
to the feet (8).

There are many measuring tools used to evaluate the level of pain in non-myogenic LBP
patients, one of which is the Numeric Rating Scale (NRS). NRS is a numbered version of the VAS
where patients can choose one number that best reflects the intensity of pain, a score of 0 "no pain”
to 10 "unbearable pain" (9). A study stated that the NRS is more popular with parents in measuring
pain intensity, but is considered less objective because it provides inconsistent results in LBP
patients (9). Based on a report from (10), the NRS has good reliability and validity in measuring
pain intensity in LBP patients with a correlation coefficient result in test-retest reliability of 0.991.
Reliability is the main requirement for a measuring instrument to be used as an evaluation tool.

Based on this description, the NRS can be a reference for measuring pain scales used in non-
myogenic LBP patients. Moreover, in Indonesia, there have not been many reports regarding the
reliability of the Numeric Rating Scale in measuring pain levels in non-myogenic LBP patients. So,
this research aimed to determine the reliability and validity of the Numeric Rating Scale measuring

instrument in terms of intra-rater and inter-rater in non-myogenic LBP patients.

Methods

This research was carried out based on research permission from the Health Research
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Ethics Committee of Dr Moewardi Regional General Hospital with number 111/ I/ HREC/ 2024.
This type of research uses an observational study with a methodological research approach to
determine the reliability of the Numeric Rating Scale as a tool for measuring pain intensity in non-
myogenic LBP patients. This research was carried out at Pandan Arang Boyolali Hospital from
February to March 2024. Sampling was carried out using a non-probability sampling technique,
namely purposive sampling. An evaluation process first uses a sample screening form which
contains questions about pain of the location of low back pain, radiating pain, as well as lumbar
flexion and extension pain, medical diagnosis, and history of complaints. After that, the respondent
fills out (informed consent) which is a consent form to become a respondent.

The inclusion criteria are as follows (1) age 40-75 years, (2) male and female, (3) pain > 3
or more when moving lumbar flexion and extension using NRS, (4) diagnosis of low back pain > 3
months (chronic) (5) Diagnosed with HNP, spondylitis, spondylosis, spondylolisthesis;.
Meanwhile, the exclusion criteria are; (1) unable to communicate well (2) patient has neurological
diseases such as stroke, Parkinson's, cerebral ataxia, or impaired coordination (3) post-surgery (4)
the patient has spinal abnormalities such as tumors, and infection (spinal TB) (5) ) patients who
cancelled their availability became study respondents.

The sample size calculation is based on the (11) formula with the Sample Size Calculation
formula as follows ;

Tabel 1. Sampel Size Calculation formula

Intraclass Correlation Coefficient (ICC) - Hypothesis Testing

Minimum Exceptable Reliability (ICC) (po) 0.60

Exceptable Reliability (p1) 0.8

Significiance Level (o) 0.05 (Two-tailed)
Power (1 -B) 80 %

Number Of Rater/repetitions per subject (k) 2

Expected dropout rate 10 %

Sample Size, n 49

Sampel Size (with 10% drop out), Ngrop 55

So the number of samples in this study that met the inclusion and exclusion criteria was 55
people (11).

The research instrument consists of (1) Numeric Rating Scale, which is a measuring tool
that can be used as an evaluation tool to measure the intensity of pain during lumbar flexion and
extension movements. How to determine the score, patients can choose one number that best
reflects the intensity of pain, if 0 is "no pain" and 10 is "unbearable pain" (9). (2) Research

examination form. This form contains questions that discuss pain.
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There are two types of reliability tests, namely test-retest or intra-rater reliability and inter-
rater reliability. Inter-rater measurements were carried out first by two raters simultaneously (rater
1 and rater 2). The patient is briefly explained how the NRS works in describing the perceived pain
value. Patients can choose a number that best reflects the intensity of the pain, where 0 is “no pain”
to 10 “unbearable pain. The patient is asked to perform lumbar flexion and extension movements,
then the patient is asked to choose one number according to the pain felt during the flexion and
extension movements. Then after 15 minutes, rater 1 took intra-rater measurements using the same

testing procedure. The research flow is explained in Figure 1.

The sample meets the Respondents gave their
Sample inclusion criteria and »| consent on the informed
screening criteria ekslusi consent sheet
\ 4
Rater 1 again Waited 15 3 Rater 1 and rater 2
measured pain with minutes D measured pain using NRS
NRS (Test Retest) alternately
(Inter rater)

Figure 1. Research Flow

This research uses data analysis techniques in the form of (1) Univariate tests are used to
see the frequency distribution of one variable which is described in the form of frequency (n),
average (mean), minimum (min), maximum (max), and standard deviation (SD) (12), (2)
Reliability tests consist of intra rater and inter-rater who present data in the form of Cronbach
Alpha results which are used to determine the consistency of repeated testing and measurements
which are interpreted as follows; <0.5 is unacceptable, 0.5-0.6 is poor, 0.6-0.7 is doubtful, 0.7-0.8
is acceptable, 0.8-0.9 is good, and more than 0.9 is very good (13). Intra Class Correlation (ICC) is
used to determine agreement between 2 or more raters which is interpreted as <0.5 low reliability,
0.5 — 0.75 medium reliability, 0.75 — 0.9 high reliability, >0.9 high reliability (14), (3) Validity test
using the Pearson Product Moment test. In this study, we looked at the validity of the NRS scale
factors. NRS is valid if the Pearson Product Moment test is p<0.05 and the r-count is greater than

the r-table (r=0.260) for a sample size of 55 people.
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Results
Table 2. Characteristic data of non-myogenic LBP patients
Variable Min Max Mean + SD N (%)
Age 45 75 62.02 +7.04 -
Gender
Female - - - 28 (50.9%)
Men - - - 27 (49.1%)
Job
Work - - - 25 (45.5%)
Not Working - - 30 (54.5 %)
Diagnosis
HNP - - - 54 (98.2%)
Spondylolisthesis - - - 1(1.8%)
Pain (NRS) 3 9 5.4 +1.4 -

Table 2 shows that the average respondent is 62 years old, with the number of female
respondents being 28 compared to 27 male respondents, almost female and male respondents
balanced. Non-working status is higher than working status. The cause of LBP condition is
dominated by HNP (98.2%) with an average NRS pain scale is 5.4.

Table 3. Test reliability and validity of visual analogue scale

Test Variable Cronbach’s Alpha ICC 95%ClI p-value r-value
Intra Rater (T1-T2) 0.970 0.970 0.949-0.982 <0.001 -
Inter Rater 0.968 0.968 0.945-0.981 <0.001 -
Intra rater validity - - - <0.001 0.942
Inter-rater validity - - - <0.001 0.939

Table 3 shows the intra-rater and inter-rater reliability tests of the NRS in non-myogenic
LBP patients. With Cronbach's Alpha and ICC values above 0.9 which means the NRS scale has
very high reliability (very good). Intra rater is carried out at intervals of 15 minutes in 2 repeated
times. Meanwhile, inter-rater is carried out by 2 raters at a time which at the same time. The
Pearson Product Moment test shows positive results significantly (p<0.001) for intra-rater and
inter-rater. R-calculated value explains the validity of the NRS, with an r-calculated value above
0.9 for both intra-rater and inter-rater, which is greater than the r-table (r=0.260) for the number 55

patients. So the NRS is valid as a pain measurement tool for people non-myogenic LBP patients.
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Table 4. SEM and MDC,; values
Score

SEM 0.20
MDC95 0.55

The SEM search yielded a value of 0.20, indicating a very low probability of error.
Moreover, the MDC95 search resulted in a 0.55 value, which means that the probability of a

change in this study is small.

Discussion

The study examined the characteristics of respondents, who had an average age of 62 years,
with a minimum age of 45 years and a maximum age of 75 years. At the age of 60 years, muscle
strength begins to decline, which triggers other complaints such as the shifting of the vertebral
bodies, causing pain that radiates to the lower back (15). These age-related changes highlight the
importance of assessing pain and its underlying causes in older adults. This occurs due to
degeneration caused by tissue damage, tissue change into scar tissue, and reduced body fluids. This
results in reduced stability in the muscles, resulting in pain (16). Based on gender, women and men
are almost the same, with only one difference, namely 28 women and 27 men. Because women's
muscle capacity tends to be lower than men's muscle and the level of the hormone estrogen
decreases during menopause which has an impact on decreasing bone density (17).

In terms of employment, more people are not working 30 (54.5%) than those who are
working 25 (45.5%). So it can be concluded that the pain felt can interfere with a person's work
performance, including reducing an individual's well-being (2). HNP is a common cause of low
back pain which is the main reason someone undergoes spinal surgery, especially in working-age
individuals (18). The majority of respondents suffered from HNP 54 (98.2%) and only 1 person
(1.8%) suffered from spondylolisthesis, with an average age of respondents of 60 years. This
occurs due to unergonomic body posture when doing work (19). In this case, pain is the main
complaint that affects daily activities with the average NRS pain scale felt by respondents being
5.4 with the interpretation of moderate pain a score of 3 for minimal pain and a score of 9 for
maximum pain. A pain score of more than 3 means that in this condition a person begins to feel
that the pain has hampered activities and disrupted the person's quality of life with the
interpretation of the pain being moderate to severe and included in the chronic category or lasting
more than 3 months (2).

Intra-rater reliability is the repetition of pain measurements using NRS carried out by raters
on non-myogenic LBP patients at 15-minute intervals. In this study, Cronbach's Alpha value was

0.970, which means there is very high consistency (13). The ICC value obtained a result of 0.970
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which shows high reliability (14). This research is in line with previous research that intra-rater
reliability of the NRS has good reliability in measuring pain intensity in LBP patients with an ICC
result of 0.991, meaning that the NRS has very high consistency if repeated by the same rater (10).
Inter-rater is a measurement of pain intensity carried out by two raters alternately without any time
lag. This test aims to see whether there is agreement or approval of the measurements that have
been carried out (20). In this study, the Cronbach's alpha value was 0.968 with an Intraclass
Correlation Coefficient (ICC) of more than 0.9, which means that rater 1 and rater 2 have a very
high (excellent) agreement between test 1 and test 2 (14).

Factor validity is the Pearson product-moment test or calculated r-value on intra-rater and
inter-rater reliability. This test is used to see the validity of a measuring instrument, where the
correlation between tests 1 and 2 obtained a result of r=0.942 which is greater than the r-table
(0.260) for a sample size of 55. This shows that the NRS is valid even though it is carried out by
the same rater. Meanwhile, the relationship between rater 1 and rater 2 with a value of r=0.939
shows very strong validity whether carried out by different raters (21).

Several things need to be considered apart from reliability and validity, namely Standard
Error Measurement (SEM) and Minimum Detectable Change (MDC). SEM is an estimate of
measurement error as proven by the validity value provided it does not exceed the standard
deviation. The smaller the standard error measurement, the better the measurement results (22).
Minimum Detectable Change (MDC) is an estimate of the smallest change that can be detected in a
measurement, with the formula SEM x V2 x 1.96 (22). In this study, an SEM value of 0.20 was
obtained, this is in line with previous research which produced an SEM value of 0.48, meaning that
the possibility of error is small (23). Meanwhile, the MDC got a value of 0.55, which is under
previous research that the MDC value was 1.33, meaning there is a slight possibility of error (23).
This study illustrates that NRS measurements in non-myogenic LBP patients are said to be

consistent and reliable and the possibility of errors and changes is very small.

Conclusion

The conclusion of this study is the reliability and validity of the numeric rating scale in
non-myogenic LBP patients at the Pandan Arang Regional General Hospital, it can be concluded
that the numeric rating scale is reliable and valid in intra-rater and inter-rater cases to measure pain

in non-myogenic LBP patients.
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