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The Visual Analog Scale and a Five-Item Verbal Rating
Scale Are Not Interchangeable for Back Pain
Assessment in Lumbar Spine Disorders
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Study Design. Prospective study of patients with
chronic back pain from lumbar spine disorders.

Objective. To evaluate the degree of interchangeabil-
ity of a 100-mm visual analog scale (VAS) and a 5-point
verbal rating scale (VRS) for the assessment of pain in-
tensity.

Summary of Background Data. The fact that VAS and
Likert scales are highly intercorrelated does not mean that
both types of scales can be used interchangeably.

Methods. A total of 151 patients (mean age, 52 � 14.6
years) undergoing elective spine surgery completed a
100-mm VAS and a discrete 5-category VRS corresponding
to the first item question of the core set (“How severe was
your back pain in the last week?”). Pain intensity on the VAS
was rated using the same question than for the VRS. The
level of order-consistency (monotonic agreement), disor-
dered pairs (D), percentage of agreement, and systematic
disagreement (relative position), and relative concentration
([RC]) were estimated. VAS assessments were transformed
into a discrete 5-category, with the cut-off VAS positions
being defined by quintiles and equidistantly.

Results. For VAS defined equidistantly, monotonic
agreement was 0.840, D was 0.080, and the percentage of
identical pairs was 53%. The corresponding figures for
VAS defined by quintiles were 0.809, 0.096, and 27.8%.
Inconsistencies between the VAS and the VRS scales
were also demonstrated by the marginal distributions,
with PR values of �0.005 (95% confidence interval [CI],
�0.011 to �0.002) and RC values of 0.144 (95% CI, 0.137–
0.152) for VAS defined equidistantly, and PR values of
0.391 (95% CI, 0.384–0.397) and RC values of 0.265 (95%
CI, 0.255–0.275) for VAS defined by quintiles.

Conclusion. The order-consistency level was low with
overlapping of pain records between the 2 scales, indicat-

ing that VAS and VRS are not interchangeable and, there-
fore, a results obtained with the use of each scale cannot
be compared.

Key words: low back pain, visual analog scale, 5-point
verbal rating scale, pain intensity, lumbar degenerative
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Reliable and accurate assessments of perceived low back
pain are indispensable in clinical practice for diagnosis,
selection of the most appropriate treatment modality,
and evaluation of treatment efficacy in patients with de-
generative disc disease.1 Pain is a multifactorial unpleas-
ant sensory experience, which is influenced by different
aspects, such as the intensity of pain and the affective
component.2 Pain intensity or pain severity is probably
the most frequently assessed dimension.3,4 The most
commonly used scales for measuring pain intensity are
the visual analog scale (VAS) and the verbal rating scales
(VRS). VAS consists of a 100-mm straight horizontal (or
vertical) line labeled “no pain” at one end and “pain” as
bad as could possible be on the other.5 In contrast to the
continuous VAS, Likert-type scales are comprised of a
variable number of word categories (e.g., 2-point VRS
and 11-point numerical rating scale), although the num-
ber of levels needed to assess self-reported pain intensity
is an important issue that has yet to be resolved.6,7

Both VAS and Likert scales have been evaluated in
terms of reliability, validity, and responsiveness. In gen-
eral, both scaling methods seem to be reliable and valid
for its use in routine clinical assessment.8–12 It has been
shown that the correlation between both scales is highly
significant and most authors consider that both types of
scales measure the same aspects of pain and can be used
interchangeably. Therefore, VAS and Likert scales are
indistinctively used for direct comparison of the results
obtained in different studies. However, the fact that 2
scales are highly intercorrelated does not necessarily
mean that they measure the same construct. Moreover,
considerable interindividual variability and overlap of
VAS scores and VRS ratings have been reported, and
there is no enough data to conclude that one scale type is
better than the other.1,12,13

In spine patients, the scarce evidence on the results of
different treatment methods of degenerative lumbar
spine diseases requires the use of standardized outcome
measures to allow international comparisons.14 In this
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respect, the disparity in results published on the inter-
changeability of VAS and VRS scales and the need for
standardized measurement tools make necessary to de-
termine to what extent both scales can be compared for
the assessment of results in lumbar degenerative disease.
The objective of this study was to evaluate the degree of
interchangeability of VAS and a 5-point Likert scale for
back pain assessment in patients with lumbar spine dis-
orders undergoing elective spine surgery.

Materials and Methods

Between June 2007 and July 2008, all consecutive patients with
lumbar degenerative disease scheduled to undergo elective
spine surgery at the Spinal Unit of the Department of Ortho-
pedic Surgery and Traumatology of Hospital Universitario del
Mar in Barcelona, Spain, were eligible to participate in the
study. Illiterate patients and those who were unable to self-
complete the study questionnaires were excluded from the
study as were those who refused to participate. The assess-
ments were conducted in accordance with the declaration of
Helsinki and written informed consent was obtained from all
participants. The study was approved by the Ethics Committee
of Hospital Universitariodel Mar.

All patients were admitted to the hospital 24 hours before
surgery, and were administered a series of patient-based out-
come assessments instruments, including the Spanish version of
the Oswestry Low Back Pain Disability Questionnaire,15,16 the
pain item of the core set developed by Deyo et al,17,18 the SF-36
Health Survey,19 a VAS for pain intensity, and a questionnaire
on work status. The discrete 5-category VRS corresponded to
the first item question of the core set (How severe was your
back pain in the last week?), with the eligible alternatives of
“none,” “mild,” “moderate,” “severe,” and “very severe.” The
VAS scale was a 100-mm long horizontal line labeled no pain at
one end and “worst pain possible” at the other end. In order to
avoid bias in the wording for the patients’ experienced pain
intensity level, they were asked to rate their pain intensity on
the VAS using the same question than for the VRS.

Statistical Analysis
In order to describe the correspondence between VAS data and
the VRS categories, the continuous VAS assessments were
transformed into a discrete 5-category scale in 2 ways, the
cut-off positions on the VAS being defined by quintiles (when
dividing the VAS scores into 5 groups according to the percent-
age of patients for each score) and equidistantly (by condensing
the continuous VAS records into an equidistant 5-category
scale that is to be compared with the 5-category VRS). Given
that each individual assessed their perceived pain on 2 scales,
the dataset consisted of paired data.1 The analysis of data was
carried out according to the statistical method described by
Svensson and Holm.20 Interchangeability between scales with
different numbers of response categories requires a high level of
order-consistency, i.e., lack of overlapping of the records of 1
scale relative the other. According to the method of Svens-
son,20,21 the level of order-consistency between scales with the
same number of categories requires a high percentage of agree-
ment, i.e., a high proportion of identical pairs, and a lack of
systematic disagreement (bias) by the absence of different fre-
quency distributions, also called marginal distributions. Pairs
were considered overlapping when the responses obtained on
the 2 scales were found in same level of pain, and not overlap-

ping when responses obtained on the 2 scales were found in
different levels of pain. In addition, pairs should be ordered,
that is, low scores on the VAS should be consistent with low
scores on the VRS. The number of disordered pairs was calcu-
lated and defined the measure of disorder, D. Systematic dis-
agreement was measured by means of the relative position (RP)
and the relative concentration (RC) with possible values rang-
ing from �1 to 1. The RP estimates the probability of the pain
assessments on 1 scale being shifted toward higher or lower
categories relative to the other. The RC estimates the differ-
ences between the probability of the pain assessments on 1 scale
being concentrated to the other and vice versa. The distribution
of the pairs of data was evaluated by means of 5 � 5 contin-
gency tables13 (Table 1). The level of order-consistency was
estimated by the coefficient of monotonic agreement (MA),
which is defined by the difference between the probabilities of
ordered and disordered pairs of assessments. The range of pos-
sible values of MA is �1 to 1. The degree of concordance
between VAS and VRS instruments was also assessed with
kappa statistics. The R statistical package was used for data
analysis.

Results

There were 293 patients undergoing spine surgery dur-
ing the study period. Of these patients, 163 underwent
lumbar spine surgery but 12 were excluded (8 refused to
take part in the study and 4 immigrant patients had dif-
ficulties in understanding the Spanish language). The fi-
nal study population included 151 patients who agreed
to participate in the study and completed both the VAS
and the VRS instruments. There were 72 men and 79
women, with a mean (standard deviation) age of 52.2
(14.6) years. The etiology of back pain was degenerative
disc disease (ICD-9, code 722.52: degenerative disc dis-
ease) in 43 patients; lumbar canal stenosis (ICD-9, code
724.02: spinal stenosis, lumbar region) in 32; pseudar-
throsis (ICD-9, code 77.18: reinterventions after other
procedures) in 26; disc herniation (ICD-9, code 722.1:
lumbar disc displacement) in 22; spondylolisthe-
sis(ICD-9, code: 756.12: spondylolisthesis) in 17; and
other conditions (ICD-9, code 724: other and unspecified
disorders of back) in 11.

The measured level of concordance was MA � 0.840
for VAS defined equidistantly and MA � 0.809 for VAS
defined by quintiles, revealing a difference between the

Table 1. Frequency Distributions of Paired Data of
Condensed 5-Category VAS Versus the Discrete VRS in
Case of Maximum Order-Consistency

VRS

VAS

1 2 3 4 5

None 1 1 0 0 0 2
Mild 0 5 2 2 2 10
Moderate 1 2 9 8 1 21
Severe 0 1 8 33 20 62
Very severe 0 1 2 17 36 56

2 10 21 60 58 151

VAS indicates visual analog scale; VRS, verbal rating scale.

E1116 Spine • Volume 35 • Number 21 • 2010



ordered and disordered pairs of assessments. With re-
gard to the measure of disorder, D, values of 0.080 (95%
confidence interval [CI], 0.054–0.107) were obtained
for VAS defined equidistantly and 0.096 (95% CI,
0.064–0.127) for VAS defined by quintiles. A low level
of order-consistency between both scales was observed.
The percentage of identical pairs was 53% (80/151) for
VAS scores divided into a 5-equidistant category scale
and 27.8% (42/151) for VAS defined by quintiles (Tables
2, 3). Results of kappa statistics for the equidistant and
quintiles approaches were � � 0.0425 (95% CI,
0–0.125) and � � 0.297 (95% CI, 0.183–0.412), re-
spectively.

Inconsistencies between the VAS and the VRS scales
were also demonstrated by the marginal distributions,
with PR values of �0.005 (95% CI, �0.011 to �0.002)
and RC values of 0.144 (95% CI, 0.137–0.152) for VAS
defined equidistantly, and PR values of 0.391 (95% CI,
0.384–0.397) and RC values of 0.265 (95% CI, 0.255–
0.275) for VAS defined by quintiles. Interscale compari-
sons of VAS versus VRS are summarized in Table 4.

Discussion

Pain, in general, and back pain, in particular, constitute a
subjective experience that can be influenced by multiple
variables.2,22,23 Back pain is often multifactorial, making

assessment of pain intensity or the perceived severity of
felt pain difficult. Although comprehensive assessment of
pain includes a thorough evaluation of the patient’s pain
and its impact on physical and psychosocial functions, as
well as other aspects of quality of life, evaluation of pain
severity is an essential component that guides treatment
planning. VAS and VRS are the most commonly used
pain rating scales in daily practice.13,24,25 Different stud-
ies have compared the reliability, validity, and/or sensi-
tivity to changes in pain intensity of the VAS and the VRS
scales.8–11,24,26 Although it appears that sensitivity is in-
fluenced by conditions in which pain intensity is mea-
sured,27–30 some authors consider that both types of
scales are comparable in terms of reliability and validity,
and provide similar results.31 Therefore, although both
scales are valid for the assessment of pain intensity, there
are no sufficient data to allow the use of one scale type
because it is better than the other.32 However, VAS and
VRS are frequently used indistinctively without definite
certainty that both scales are interchangeable. In fact, in
clinical practice, VAS scores are frequently systemati-
cally categorized as discrete variables and many physi-
cians consider VAS between 0 and 3 as mild pain, be-
tween 3 and 6 as moderate pain, and �7 as severe pain.

Different statistical approaches have been used for the
comparison of VAS and VRS scales.33–35 The Cohen co-
efficient of agreement36 for nominal scales is the most
widely used measure of agreement between categorical
data; however, neither the order nor the magnitude of
disagreement can be assessed by the kappa statistics. In
contrast, the method described by Svensson21 is more
appropriate to assess the interchangeability between
scales, because it shows a more exhaustive analysis of the
level of disagreement based on the presence or absence of
different marginal distributions, calculated by the RP
and the RC. In order to consider 2 scales with different
numbers of response categories as interchangeable, not
only good concordance between scales is required, but
also a high level of order-consistency.1,21

In the present study, the pain item of the core set
developed by Deyo et al,17,18 was used as the VRS. This
questionnaire has been shown to be reliable, valid, and

Table 2. Frequency Distributions of Paired Data of
Condensed 5-Category VAS Defined Equidistantly Versus
the Discrete VRS

VRS

VAS

1 2 3 4 5

None 1 4 0 1 0 6
Mild 1 3 5 2 2 13
Moderate 0 1 10 13 0 24
Severe 0 1 3 23 13 40
Very severe 0 1 3 21 43 68

6 13 21 60 58 151

Identical Pairs (n � 80) are Distributed From the Upper-Left to Lower-Right in
the Main Diagonal.
VAS indicates visual analog scale; VRS, verbal rating scale.

Table 3. Frequency Distributions of Paired Data of
Condensed 5-Category VAS Defined by Quintiles Versus
the Discrete VRS

VRS

VAS

1 2 3 4 5

None 2 8 10 8 2 30
Mild 0 1 7 13 4 25
Moderate 0 0 1 18 9 28
Severe 0 1 1 15 20 37
Very severe 0 0 2 6 23 31

2 10 21 60 58 151

Identical Pairs (n � 42) are Distributed From the Upper-Left to Lower-Right in
the Main Diagonal.
VAS indicates visual analog scale; VRS, verbal rating scale.

Table 4. Inter-Scale Comparisons of VAS Versus VRS for
the Assessment of Back Pain Intensity in 151 Patients
With Lumbar Degenerative Disease

Measure Equidistant VAS vs. VRS
VAS Defined by

Quintiles vs. VRS

MA 0.840 0.809
D (95% CI) 0.080 (0.054–0.107) 0.096 (0.064–0.127)
PA 0.530 0.278
RP (95% CI) �0.005 (�0.011 to �0.002) 0.391 (0.384–0.397)
RC (95% CI) 0.144 (0.137–0.152) 0.265 (0.255–0.275)

Monotonic agreement (MA) indicates level of order-consistency.
Measure of disorder (D) indicates disordered pairs.
Percentage agreement (PA) indicates proportion of identical pairs.
Relative concentration (RC) indicates systematic disagreement.
VAS indicates visual analog scale; VRS, verbal rating scale; CI, confidence
interval; RP, relative position.
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easy to be administered in patients with subacute osteo-
porotic fractures and chronic back pain.6,17,18 VAS was
formulated using the same question than that in the pain
item of the core set in order to avoid interpretation bias.
The present findings indicate a strong correlation be-
tween both scales, with MA values of 0.804 and 0.809
for VAS defined equidistantly and by quintiles, respec-
tively. In the study of Hasson and Arnetz,12 moderate to
strong correlations were found between single-item VAS
and a single-item Likert question. However, when the
order-consistency level was analyzed, the percentage of
identical pairs was low either for VAS scores defined
equidistantly or by quintiles. This means that there is a
high overlapping of the records on 1 scale relative to the
other, which is in accordance with the overlap of numer-
ical scores of VAS when plotted against a 4-point simple
descriptive scale found in the study of Downie et al.37

Moreover, there was a systematic disagreement, partic-
ularly remarkable for VAS scores defined by quintiles, so
that VAS scores were systematically higher than the
scores of VRS, thereby, both scales cannot be regarded as
interchangeable. These results are consistent with date
reported by Svensson in previous studies.13,21

The present findings may be interpreted, in part, by
the fact that it may be difficult for the patients to express the
pain perceived as marks or numbers when they are un-
aware of their meaning, given that an operational defi-
nition of the levels of pain intensity is lacking.13 In the
case of VRS, it is also possible that the offered response
options cannot correspond to the pain perceived by the
patient, all of which will affect the response obtained.
Overestimation of pain severity by VAS scores may be
partly explained by the nonlinear characteristics of
VAS,1 so that a VAS score of 80 not necessarily means a
2-fold pain intensity compared with a VAS score of 40.
Moreover, when VAS was categorized into in 5 equidis-
tant categories, an important systematic inconsistency in
the concentration of RC � 0 was observed, determining
a risk for overestimation or underestimation of the vari-
ables analyzed probably due to the impact of VAS non-
linearity on rescaling of the responses.13 On the other
hand, it has been shown that is unclear which point on
the VAS scale is equivalent to pain of at least moderate
intensity measured by a standard 4-point categorical
scale.38

The present findings should be interpreted taking into
consideration some limitations of the study, including
the relatively small sample size and the fact that the study
population was a selected group of patients with lumbar
degenerative disease scheduled for elective spine surgery
and do not represent frequent conditions in other set-
tings, such as primary care and rehabilitation units.
Therefore, generalization of the results obtained to pa-
tients with less severe back pain deserves further study.
The fact that a homogeneous group of patients in terms
of specific etiology of chronic back pain was evaluated is
a strength of the study.

In conclusion, the VAS and the 5-point VRS were
strongly correlated and both scales are valid to measure
the intensity of pain in patients with chronic back pain
from lumbar degenerative disease. However, the order-
consistency level was low, with overlapping of pain
records between the 2 scales, indicating that VAS and
VRS are not interchangeable and, therefore, a compari-
son of the results obtained with the use of each scale is
not methodologically adequate. Studies using VAS
should be compared with studies using the same scale,
whereas studies using VRS should be compared with
those also using VRS.

Key Points

● Interchangeability of a 100-mm VAS and Likert-
type VRS to assess pain intensity in patients with
chronic back pain from lumbar spine disorders
has not been established.

● Data obtained in a series of 151 patients who
completed both scales using the first item (pain)
question of the core set were analyzed to deter-
mine the level of order-consistency disordered
pairs, percentage of identical pairs (agreement),
and systematic disagreement between both
scales.

● Although a strong correlation between both
scales was found, the percentage of identical pair
was low. Moreover, a low order-consistency
level with overlapping of pain records between
the 2 scales was observed, indicating that system-
atic disagreement was present.

● VAS and VRS are not interchangeable and,
therefore, the results obtained independently
with the use of each scale cannot be compared.
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26. Peters ML, Patijn J, Lamé I. Pain assessment in younger and older pain
patients: psychometric properties and patient preference of five commonly
used measures of pain intensity. Pain Med 2007;8:601–10.

27. Jensen MP, Miller L, Fisher LD. Assessment of pain during medical proce-
dures: a comparison of three scales. Clin J Pain 1998;14:343–9.

28. Bolton JE, Wilkinson RC. Responsiveness of pain scales: a comparison of
three pain intensity measures in chiropractic patients. J Manipulative Physiol
Ther 1998;21:1–7.

29. Joyce CR, Zutshi DW, Hrubes V, et al. Comparison of fixed interval and
visual analogue scales for rating chronic pain. Eur J Clin Pharmacol 1975;
8:415–20.

30. Breivik EK, Björnsson GA, Skovlund E. A comparison of pain rating scales
by sampling from clinical trial data. J Clin Pain 2000;16:22–8.

31. van Laerhoven H, van der Zaag-Loonen HJ, Derkx BH. A comparison of
Likert scale and visual analogue scales as response options in children’s
questionnaires. Acta Paediatr 2004;93:830–5.

32. McQuay H. Consensus on outcome measures for chronic pain trials. Pain
2005;113:1–2.

33. Price DD, McGrath PA, Rafii A, et al. The validation of visual analogue
scales as ratio scale measures for chronic and experimental pain. Pain 1983;
17:45–56.

34. Price DD, Bush FM, Long S, et al. A comparison of pain measurement
characteristics of mechanical visual analogue and simple numerical rating
scales. Pain 1994;56:217–26.

35. Maxwell C. Sensitivity and accuracy of the visual analogue scale: a psycho-
physical classroom experiment. Br J Clin Pharmacol 1978;6:15–24.

36. Cohen J. A coefficient of agreement for nominal scales. Educ Psychol Meas
1960;20:37–46.

37. Downie WW, Leatham PA, Rhind VM, et al. Studies with pain rating scales.
Ann Rheum Dis 1978;37:378–81.

38. Collins SL, Moore RA, McQuay HJ. The visual analogue pain intensity
scale: what is moderate pain in millimeters? Pain 1997;72:95–7.

E1119Back Pain Assessment • Matamalas et al


