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Purpose: The visual analog scale (VAS) is the most widely used scale for pain assessment. 

However, its reflection of time-, sleep-, work-, psychological-, and reward-related pain charac-

teristics is limited. Therefore, this study aimed to develop a new pain scale, the Hanyang Pain 

Scale (HPS), evaluate its reliability, and assess its agreement with currently used scales.

Subjects and methods: The HPS comprises a 10 cm long visual vertical bar, similar to the 

VAS, with eleven simple evaluation sentences related to pain frequency, work, and sleep. We 

selected 1,037 clerical workers as study subjects and conducted medical examinations through 

interviews, physical examinations, and musculoskeletal pain assessments tools including the 

VAS, HPS, and McGill pain questionnaire (MPQ). The reliability of the HPS and its agreement 

with VAS and MPQ were statistically analyzed.

Results: HPS test–retest reliability was very high (Pearson correlation coefficient =0.902). In 

particular, HPS test–retest reliability in the weak pain group (,4 points for both VAS and HPS) 

was greater (Pearson correlation coefficient =0.863) than that of VAS (0.721). Therefore, the 

HPS showed consistent pain assessment results in cases of relatively weak pain. Correlation 

was high between HPS and VAS scores (Spearman’s ρ =0.526) and satisfactory between HPS 

and MPQ scores (Spearman’s ρ =0.367).

Conclusion: The newly developed HPS has high reliability and strong agreement with other 

currently widely used scales. In particular, HPS was more consistent than the VAS for relatively 

weak pain. Based on these findings, the HPS can be considered a useful pain assessment tool 

for clerical workers. Further clinical research on musculoskeletal diseases and on workers in 

other fields is required.
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Introduction
The definition of pain varies according to individual scholars; however, it is generally 

defined as a symptom produced via a combination of pain and feelings rather than 

simply pain due to noxious stimuli. According to the International Association for the 

Study of Pain, the most widely accepted definition of pain globally is “an unpleasant 

sensory and emotional experience associated with actual or potential tissue damage, 

or described in terms of such damage”.1 This definition conveys the fact that pain is 

complex and subjective.

Keele2 was the first researcher to use a pain scale; it comprised a simple descrip-

tive scale consisting of four levels. The descriptive scale divided questionnaires into 

several categories of continuity, and subjects selected statements that best described 

their situation. In pain scales, differences between categories should be distinguished, 
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and subjects should generally be evaluated based on 3–5 

descriptive categories. Huskisson3 later introduced the 

visual analog scale (VAS) comprising two straight lines: a 

10 cm long straight line with “no pain at all” at one end and 

“pain as bad as it could be” at the other end, with different 

pain levels in between these, and with no labeling. In other 

studies, pain has been measured using a verbal rating scale 

(VRS), the results of which have been shown to significantly 

correlate with the VAS.4,5 Ohnhaus and Adler6 found that the 

five-scale VRS measured analgesic effects more sensitively 

in a completely controlled condition than the VAS. In con-

trast, Joyce et al7 reported that when the VAS was employed 

alongside a 100-point numeric assessment scale, it was able 

to measure analgesic effects with slightly higher sensitivity 

than the four-scale VRS. Furthermore, Scott and Huskisson8 

discovered that the VAS could assess the effects of arthritis 

pain treatment with greater sensitivity than the VRS.

Based on the outcomes of previous studies, the VAS is 

generally considered to assess pain more accurately than the 

VRS. However, Kremer et al9 conducted a survey on patients 

with chronic pain using the VAS and VRS simultaneously 

and found that 11% of patients answered “no pain” for the 

VAS compared with 0% for the VRS. Furthermore, patients 

revealed that they preferred the VRS to the VAS. Based on 

these results, while the VRS may obtain answers with lower 

accuracy than the VAS, it can increase the patient response 

rate because it is easier to understand and simpler to use. 

These features are preferable for large-scale clinical research 

or epidemiological studies. Marianne et  al10 reviewed the 

literature to investigate the utilization and performance of 

unidimensional pain scales, with specific emphasis on the 

numerical rating scale (NRS). These authors recommended 

NRS based on its higher compliance rates, improved respon-

siveness, ease of use, and improved applicability relative to 

the VAS/VRS.10

However, these simple scales measure pain based on the 

concept that pain can be assessed based on its intensity alone. 

They are therefore limited in assessing sensory and emotional 

factors that can indicate causes of pain. Melzack11 developed 

a multifaceted rating scale known as the McGill pain ques-

tionnaire (MPQ), in which information on pain intensity can 

be provided quantitatively by reflecting the quality of the pain 

experience. It also provides objective and detailed informa-

tion for sensory and emotional evaluation and for assessing 

the effectiveness of different pain treatments. Numerous 

experiments and clinical studies have supported the applica-

tion of the MPQ as a tool for measuring quality and intensity 

of pain in various therapy areas.12 Although the assessment 

of pain through multifaceted concepts has been accepted, no 

consensus has been reached regarding the accurate assess-

ment of pain measurement tools. The level or description of 

pain perception can vary according to language, geographical 

area, living environment, and social and cultural background. 

Therefore, a multidimensional pain scale written in Korean 

has been developed,13 and follow-up studies using the scale 

have been published.14,15 However, according to systematic 

literature reviews conducted by Litcher-Kelly et al,16 the VAS 

is still the most widely utilized tool for the assessment of 

chronic musculoskeletal pain. This is because the utilization 

of multidimensional assessment tools requires a consider-

able amount of time, making it difficult to assess patient 

pain, and researchers have been predominately interested in 

pain intensity for the evaluation of pain relief methods. In 

this regard, it may be necessary to adopt an easy-to-use pain 

assessment tool for clinical practice.

For workers in industrial fields, pain is frequently assessed 

to provide welfare benefits such as in health examinations. From 

the author’s experiences in the health examination field, most 

workers do not report their pain state based on their current pain 

condition; instead, this is based on their severest pain memory, 

so as to receive welfare benefit. Under such circumstances, the 

current VAS is limited in its ability to reflect current pain state. 

Therefore, a new pain assessment scale is required.

Not all workers are admitted to hospital even if they 

experience pain, and many workers who experience pain in 

daily living still work. However, if their pain worsens and 

cannot be endured, they will require treatment. In this respect, 

usual pain may not be assessed accurately with the currently 

used simple scales. For example, some workers may not feel 

pain every day and may only feel pain after excessive levels 

of work, or may feel pain immediately after starting work. 

Although the VAS has been widely employed, and its validity 

and reliability verified, these temporal factors, work-related 

characteristics, and factors related to rest or sleeping may not 

have been taken into consideration by this scale.

Therefore, the current study aimed to develop a new and 

simple pain assessment scale, the Hanyang Pain Scale (HPS), 

to reflect time-, work-, and sleep-related pain characteristics 

for clerical workers who work in environments where mus-

culoskeletal pain is prevalent, and to evaluate its reliability 

and agreement with other existing scales.

Materials and methods
Study subjects
Musculoskeletal pain was assessed in 1,037 clerical workers 

through medical examinations and surveys conducted by 
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Six physiatrists over 13 months. Thirty-four subjects were 

randomly selected as test–retest samples for a reliability 

analysis (Figure 1).

Study methodology
The HPS used in this study is a graphics-based rating scale, 

similar to the VAS. It comprises a 10 cm long visual vertical 

bar and eleven simple statements. These statements contain 

content related to pain frequency, work, and sleep in order 

to assess the pain felt by each subject (Figure 2). The 1,307 

clerical workers were subjected to group medical checkup 

by interview, physical examination, HPS, VAS, MPQ, Beck 

Depression Inventory (BDI), and surveys associated with 

work-related factors. For 34 subjects, the reliability of the 

HPS was analyzed using a test–retest with 4-week intervals; 

subjects with low pain scores (,4 points for both VAS and 

HPS) were analyzed separately. The assessment of agreement 

between the HPS and other scales utilized a concept of dis-

criminant convergent validity among construct validity. This 

was determined through correlation analysis with other scales 

such as VAS and MPQ, whose validity and reliability were 

already established. Approval was granted by the Hanyang 

University Hospital Institutional Review Board, and written 

informed consent was obtained from each subject. Subjects 

were identified only by number, not by name or initials.

Statistical analysis
Spearman’s ρ was calculated to assess the correlation 

of variables, and intraclass correlation coefficients were 

obtained with 95% confidence intervals (CIs). In addition, 

the Spearman–Brown coefficient, representing split-half 

reliability, in order to evaluate agreement with similar items 

in equivalent tests or the same examination, was calculated. 

To obtain test–retest reliability of the VAS and HPS, a cor-

relation analysis was conducted using Pearson correlation 

coefficients. All data were analyzed using Statistical Pack-

age for Social Sciences (v.15.0 for Windows; SPSS Inc., 

Chicago, IL, USA).
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Figure 2 The Hanyang Pain Scale.

Total subjects
(N=1,037)

Surveyed about VAS
(N=285)
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VAS
(N=1,008)

HPS
(N=1,022)

MPQ
(N=1,035)

BDI
(N=1,007)

Total work period
(years) (N=1,017) 

Tenure in current
department (years)

(N=787)

Computer use time
(hours/day) (N=1,011)

Subjects randomly
selected as test–retest
samples for reliability

analysis (N=34)

Figure 1 Number of subjects included for each questionnaire query, surveyed about VAS, and selected for reliability analysis.
Abbreviations: BDI, Beck Depression Inventory; HPS, Hanyang Pain Scale; MPQ, McGill pain questionnaire; VAS, visual analog scale.
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Results
General subject characteristics
General subject characteristics are described in Table 1.

Agreement of the HPS with other scales
There was a positive correlation between the HPS and VAS 

(Spearman’s ρ =0.526; P=0.000; Figure 3). The intraclass 

correlation coefficient, used to evaluate the agreement of 

numerical data (continuous variables), was 0.706 (95% CI: 

0.667–0.740), indicating a strong agreement. Spearman–

Brown coefficient representing split-half reliability was used 

to evaluate the agreement. The obtained value was 0.708; this 

also demonstrated strong agreement between the two scales. 

The high reliability and validity of the VAS have been dem-

onstrated in many previous studies; therefore, based on the 

convergent validity concept, the HPS can also be regarded as 

a valid test. Spearman’s ρ was 0.367 (P=0.000), indicating a 

positive correlation between the HPS and MPQ (Figure 4). In 

general, this correlation appeared to be low; however, there 

was also a positive correlation between the VAS and MPQ 

(Spearman’s ρ =0.346; P=0.000), indicating a meaningful 

correlation, consistent with other studies. Since the reliabil-

ity and validity of the MPQ have also been demonstrated in 

numerous previous studies, based on the correlations between 

the HPS and the VAS and MPQ, the HPS developed in this 

study can be considered a valid test.

Reliability of the HPS
In the test–retest, the Pearson correlation coefficient score 

for the VAS and the HPS was 0.917 (P=0.000) and 0.902 

(P=0.000), respectively, indicating a strong positive correla-

tion (Figure 5). Therefore, the HPS can be considered as a 

valid measuring tool with a high test reproducibility, similar 

to the VAS. The test–retest reliability in the relatively weak 

pain group (,4 on the VAS and HPS) produced a Pearson 

correlation coefficient for the VAS of 0.721 (P=0.002); this 

was slightly lower than the overall result, while for the HPS it 

was 0.863 (P=0.000), higher than that of the VAS (Figure 6). 

Therefore, compared with the VAS, the HPS can be regarded 
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Figure 3 Correlation between visual analog scale and Hanyang Pain Scale scores.
Note: VAS 0–10, HPS score 0–10.
Abbreviations: HPS, Hanyang Pain Scale; VAS, visual analog scale.

Table 1 General subject characteristics

Variables Men Women Total

Sex (N) 466 571 1,037
Age (years) 45.2±7.84 37.0±6.09a 40.7±7.23
Height (cm) 171.8±5.26 160.4±4.93a 166.0±7.51
Weight (kg) 70.7±9.33 54.7±6.94a 62.5±11.47
VAS 4.3±2.15 4.6±2.07 4.5±2.12
HPS 4.8±1.96 4.7±1.96 4.8±1.96
MPQ 18.8±13.18 18.1±13.75 18.4±13.52
BDI 8.8±7.09 8.8±6.16 8.8±6.60
Total work period (years) 17.6±6.10 12.4±8.09a 14.7±7.70
Current department tenure  
(years)

5.5±6.48 4.3±5.15a 4.9±5.80

Computer use time (h/d) 7.2±2.63 7.1±2.49a 7.2±2.55

Notes: Chi-square test. aP,0.01. Values are mean ± standard deviation (except 
for N values).
Abbreviations: BDI, Beck Depression Inventory; h/d, hours/day; HPS, Hanyang 
Pain Scale; MPQ, McGill pain questionnaire; N, number; VAS, visual analog scale.
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Figure 4 Correlation between McGill pain questionnaire and Hanyang Pain Scale 
scores.
Note: MPQ score 0–78, HPS score 0–10.
Abbreviations: HPS, Hanyang Pain Scale; MPQ, McGill pain questionnaire.
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as a more reproducible and consistent measuring tool for 

subjects with relatively weak pain.

Discussion
The VAS is the most used pain assessment tool in medicine.  

A systematic literature review conducted by Litcher-Kelly et al16 

reported that the VAS is not only the most widely applied tool in 

clinical sectors but also in research fields; 30 out of 50 random-

ized controlled trials and prospective clinical research studies 

reported its use. This review also found that there was diversity 

in VAS questionnaires among the literature, with a variety of 

scale types being used, such as 100 mm or 10 cm lines, and 

scales with or without scale anchors. The timing of the reported 

pain – for example, current pain, pain in the last week, daily pain, 

hourly pain, pain during rest or activity, pain in the morning or 

evening or in-between, and pain without specific timing – was 

also reported to vary among scales. The most appropriate type 

of scale and timing has not yet been established; however, the 

most widely utilized scale type shape comprises a 100 mm line 

without scale anchors, lacking the option to specify pain tim-

ings.16 The present study aimed at developing an improved pain 

assessment scale, while preserving the advantages of the VAS, 
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since the VAS is currently the most useful and widely utilized 

pain intensity evaluation tool in clinical fields. Therefore, pain 

frequency, and work- and sleep-related factors were added to a 

vertical bar equipped with a graphical rating scale, combined 

with visual and verbal rating scales.

According to Kirshner and Guyatt,17 and Deyo and Dichl,18 

pain assessment tools should be practical, comprehensive, 

reproducible, valid, and responsive. Since the present study 

did not evaluate changes in pain, such as those associated 

with treatment effects, responsiveness was not considered. 

Comprehensiveness and practicality are similar, but they 

rarely coexist. Comprehensiveness without practicality has 

no meaning; therefore, practicality is considered the most 

important in clinical or large-scale studies. Surveys should 

also include a measuring tool; therefore, a clear definition 

of measured and operational concepts that can connect the 

definition with the real phenomenon should be appropriately 

defined, and questionnaires with high validity and reliability 

should also be constructed.19

In the present study, in order to determine the reproduc-

ibility of the HPS, the test–retest method was utilized. The 

test–retest reliability refers to a level of time gap between 

two tests. For example, if a time gap is too long, reliability 

is underestimated due to changes in measured attribution, 

while reliability is overestimated when the learning effect 

of a time gap is too short. Another factor, circumstance, can 

occur when tests are conducted. For example, health status 

and patient feeling can be affected by internal condition 

and environmental factors such as temperature, time, and 

weather. Therefore, internal condition and environmental 

factors should remain as constant as possible between tests 

and retests.

It is reasonable to state that the VAS is responsive. How-

ever, although its responsiveness is statistically significant, 

some studies have suggested that it may not be clinically 

meaningful. Choi et al20 stated that a clinically significant 

change in pain in the VAS should be at least 20 mm, because 

patients are forced to mark “same as before” in the VRS 

conducted simultaneously if a change was marked within 

20 mm in the 100 mm VAS. In addition, a study by Kelly21 

also reported that a clinically significant change in pain was 

20 mm, while Todd and Funk22 found that pain was “slightly 

better” if a change was 19 mm or longer, and Wells et al23 

reported pain was “slightly better” with a change of at least 

15 mm. The aforementioned phenomenon can be clearer in 

cases of relatively weak pain; therefore, there are questions 

surrounding the clinical differences between one and two 

points, and between two and three points in the VAS.

Therefore, the present study aimed at determining the 

consistency of the test by calculating test–retest reliability 

in a relatively weak pain group of subjects whose VAS and 

HPS scores were less than four points. Findings indicated that 

the HPS showed a higher correlation than the VAS, indicat-

ing that the HAS can be a reliable assessment method, even 

in relatively weak pain subject groups. When a correlation 

analysis was conducted after removing outliers (for statisti-

cal reasons), larger differences were recorded. Therefore, 

based on this finding, the HPS, with clear criteria such 

as pain frequency in the relatively weak pain area, can be 

utilized as a tool with greater reliability and responsiveness 

than the VAS.

If a correlation between a newly developed test and a 

well-established test is significantly high, the newly developed 

test can be applied in clinical fields. Predicting future indexes 

based on test results or by analyzing relationships with exist-

ing criteria to determine the test validity is known as criterion 

validity. It is also called empirical validity because empirical 

data obtained are compared with the target test. Since there is 

no gold standard available for the pain assessment scale in this 

study, criterion validity, factor analysis, and internal consis-

tency testing could not be applied (due to the simple nature of 

the questionnaire); therefore, discriminant convergent validity 

among construct validity testing was employed. The intraclass 

correlation coefficient or Spearman–Brown coefficient was a 

concept that was originally applied in reliability testing – a tool 

used to determine the agreement between two tests. However, 

the examined equations and derived equations comprised 

sets of measured values and indexes expressing correla-

tions between values that can be used as a tool to assess the 

validity of tests. All variables investigated in this study were 

continuous; therefore, Pearson correlation coefficients could 

be determined. However, for the assessment of the MPQ and 

BDI, we employed the Spearman’s ρ as a nonparametric test, 

because these variables were not normally distributed.

In reality, it is not possible for a pain scale to reflect the 

multidimensional and complex factors of pain. Since it is 

difficult to determine a direct and objective method to diag-

nose pain, we aimed to determine the optimal test method, 

rather than the best method, for pain assessment. Through 

the investigation of clerical workers, this study compared the 

reliability and agreement of the HPS (determined through 

medical examination and surveys) with other scales, and 

discussed its applicability. At present, the extent to which 

these HPS findings can be applied to other work sectors and 

subject groups cannot be verified. However, in contrast to 

many other previously developed scales that became obsolete, 
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the HPS can be expected to become a widely utilized tool in 

clinical and research sectors, alongside future revision and 

evolution through continuous follow-up studies.

Conclusion
The HPS, a newly developed pain scale, was tested on 1,037 

clerical workers. In a correlation analysis, it was found to 

have a relatively strong agreement with other widely utilized 

scales such as the VAS and MPQ. In the test–retest analysis, 

it demonstrated high reliability and, particularly in relatively 

weak pain groups, showed improved reliability compared 

with the VAS. It may therefore prove to be a useful tool in the 

assessment of daily pain for clerical workers. Future research 

should target workers in other business sectors to develop 

an improved pain assessment scale that has established reli-

ability and validity for a variety of subject groups.
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