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Objectives: Visual analogue scale (VAS) and numeric rating scale (NRS) are two commonly used instruments for
measuring pain intensity. Both instruments are validated for use in both clinical and research settings, and share
a range of similar aspects. Some studies have shown that the two instruments may be used interchangeably, but
the results are conflicting. In this study we assessed whether the VAS and the NRS instruments may be used

Geriatric . . o I
Bland-Altman interchangeably when measuring pain intensity in older adults.
Agreement Methods: Data were collected in a cross-sectional study, as part of the follow-up in a larger longitudinal study

conducted at the Akershus University Hospital, Norway 2021 to 2022 and included 39 older adults aged >65.
Participants were regarded as a normal older adult population as they were not recruited on basis of a specific
condition or reports of pain. The participants were asked to rate their pain intensity on an average day using VAS
and NRS. Bland-Altman analysis was performed to assess agreement between the two instruments.

Results: Thirty-seven participants with mean (SD) age of 77 (5.9) were included in the analysis. Mean (SD) pain
assessed by VAS and NRS was 2.8 (1.8) and NRS 4.7 (2.2), respectively. A mean difference (SD) of 2.0 (1.9)
between the scores of the two instruments was statistically significantly different from zero (p < 0.001) con-
firming bias. The 95% limits of agreement were estimated to be —1.7 to 5.7. A post-hoc analysis, removing an
outlier, resulted in similar conclusions.

Conclusion: There was poor agreement between the VAS and NRS scale for measuring pain intensity in older
adults. This suggests that the two instruments should not be used interchangeably when assessing pain intensity
in this population.

Ethical approval: Regional Committees for Medical and Health Research Ethics [2016,/2289].

Trial registration.

NCT03162081, 22 May 2017.

1. Introduction

Accurate pain assessment is important for appropriate clinical
management both for diagnostic and treatment purposes. Pain intensity
is used for understanding severity of disease and impact on life quality.
Pain measurements are also common endpoints used in research. In-
struments that accurately measures pain intensity, is therefore

important. Nociception can be measured objectively where focus is on
evoking nociceptive pain fibres (Wagemakers et al., 2019), or through
biomarkers (Xu and Huang, 2020; Salomons et al., 2016; Mouraux and
Iannetti, 2018), while pain experience is a subjective measure obtained
through patient reported outcomes where the patients are asked to
describe and rate their pain intensity (Haefeli and Elfering, 2006;
Hawker et al., 2011). The consensus on definition of pain as “an
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unpleasant sensory and emotional experience associated with, or
resembling that associated with, actual or potential tissue damage”
underlines that subjective measurements cover a great part of the many
aspects of experiencing pain (Raja et al., 2020).

Visual analogue scale (VAS) and numeric rating scale (NRS) are two
of the most commonly used instruments for measuring pain intensity.
They are both validated for use in a general population and also in
specific conditions and states of acute and chronic pain. Although their
usability and individual preference in older adults have been suggested
to go in favour of the NRS compared to the VAS (Dworkin et al., 2005;
Peters et al., 2007), both instruments are individually validated for both
clinical and research purposes in older adults (Haefeli and Elfering,
2006; Hawker et al., 2011; Peters et al., 2007; Ferreira-Valente et al.,
2011; Williamson and Hoggart, 2005; Wood et al., 2010; Ferrell et al.,
1995). Further, previous studies suggest that psychometric properties
including reliability (internal consistency) and validity (scale validity)
as well as scale failure and preference are comparable in between
younger and older adults (Herr et al., 2004). There is, however, little
research on agreement between the two scales when used in older
adults. Pain suffering is highly prevalent in older adults and adequately
measuring pain intensity is important for accurate pain management
(Domenichiello and Ramsden, 2019).

During the Covid-19 pandemic, infection control and social
distancing forced a pause in regular medical consultations as well as
research projects. Alternative methods with telemedicine were therefore
introduced as an option for medical consultation. Some research projects
continued their work with video-interviews and online surveys. Certain
participant groups, such as older adults, may have difficulties with
digital appliances. For some of these, electronic surveys and secure-
platform video-consultation is difficult to access. The preferred me-
dium in these instances would be a phone call. Using different in-
struments and different modes of application to assess the same outcome
should in general be avoided, but for instruments that have a high de-
gree of similarity one may query whether they could be used inter-
changeably. There is evidence supporting high agreement between VAS
and NRS in some populations and that versions of these instruments may
be used interchangeably (Shafshak and Elnemr, 2021; Bahreini et al.,
2015; Alghadir et al., 2018; Kollltveit et al., 2020). There is, however,
little evidence on agreement between VAS and NRS in the geriatric
population and especially among the oldest of the old. In this paper, we
aimed to assess whether the NRS and the VAS instruments may be used
interchangeably for measuring pain intensity in older adults.

2. Method
2.1. Study design, setting and participants

Data in this cross-sectional study were collected as part of the follow-
up in a longitudinal study conducted at the Akershus University Hos-
pital, Norway autumn 2021 to winter 2022. Participants included 39
older adults aged >65. The participants were originally recruited to a
study conducted in 2017-2018 while they were admitted to somatic
departments. Study design and results from the 2017-2018 study have
otherwise been extensively reported elsewhere (Bjelkaroy et al., 2021;
Cheng et al., 2019a; Cheng et al., 2019b; Cheng et al., 2020; Cheng et al.,
2021; Siddiqui et al., 2022; Siddiqui et al., 2020). The participants
included in the follow-up were regarded as a normal home-dwelling
population and they were not recruited on basis of a specific condition
or reports of pain. Exclusion criteria were an existing diagnosis of stroke,
dementia, psychotic disorders, moderate to severe depression, serious
hearing or visual impairment and insufficient language skills to com-
plete a questionnaire in Norwegian. Data was collected in either an of-
fice setting or as a home visit where participants were asked to complete
a self-administered questionnaire on paper.
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2.2. Measurements

Measurements included in this study cover sociodemographic in-
formation such as sex, age, and years of education as well as two in-
struments for assessing pain intensity; the visual analogue scale (VAS)
and the numeric rating scale (NRS). The scales range from 0 to 10 for the
NRS and 0-100 for the VAS. For both instruments, the participants are
asked to rate their pain from “no pain” to “worst possible pain”. In this
study, the question for both scales was “what is your pain intensity when
your pain is average (on an average day)”.

2.3. Visual analogue scale (VAS)

The VAS scale was first used in 1921 by Hayes and Patterson (Yeung
and Wong, 2019). The scale is most commonly a 100 mm blank line with
demarcation of two extremes “no pain” to the left and “worst possible
pain” to the right. VAS may be scored on a paper sheet or a digital de-
vice. The participant mark down their pain intensity on the line and the
score is then obtained by a researcher using a tape measure on paper or
automatically from the digital device (Delgado et al., 2018). The in-
strument is valid for use in older adults, although some studies suggests
that the instrument is to be used with caution in individuals with
impaired psychomotor skills (Haefeli and Elfering, 2006; Peters et al.,
2007; Ferrell et al., 1995; Herr and Garand, 2001).

2.4. Numerical rating scale (NRS)

With the NRS scale the patients are asked to rate their pain with a
number from 0 to 10 where 0 is “no pain” and 10 is “worst possible
pain”. NRS may be scored either orally or in writing. It is widely used in
both clinical and research settings and the scale is validated for use in
older adults (Wood et al., 2010).

2.5. Statistical analysis

Demographic and clinical information is presented as means and
standard deviations (SDs) or frequencies and percentages. The normality
was assessed by Kolmogorov-Smirnov test. One-sample t-test was used
on differences between the measurements to assess bias (mean differ-
ence) between the two instruments. A scatterplot with regression line
was presented to illustrate the association between the instruments.
Bland-Altman analysis (Bland and Altman, 1986; Bland and Altman,
1999) was finally performed for assessing agreement between the two
instruments through 95% limits of agreement. As sensitivity analysis,
non-parametric limits of agreement defined by 2.5th and 97.5th per-
centiles were constructed as well. In this later approach mean difference
was replaced by median of differences. A post hoc analysis after
removing an outlier (subject appeared to have misread question for
rating NRS as reported score had a major discrepancy towards the rest of
this subjects' answers) was performed. For analyses, the VAS score was
transformed from O to 100 to 0-10 scale by dividing it by 10 and
rounding to nearest digit. Statistical analysis was performed by using
IBM SPSS Statistics for Windows ((Version 28.0) IBM Corp. released
2021. Armonk, NY) and Microsoft Corporation, Microsoft Excel version
2016.

3. Results

Thirty-nine participants thereof 31 (79.5%) females with mean (SD)
age 77.9 (5.9) were included in the study. Among the participants,
42.1% had 12 years of education and 47.4% had higher education (13
years and more). The analysis included 37 participants as two had
missing data on the NRS score, but not on the VAS score. Testing for
normality, confirmed a normal distribution of data for the NRS scale, but
not for the VAS scale. The distribution of both scales is presented in
Fig. 1A and B. Mean (SD) pain intensity assessed by VAS and NRS was
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Fig. 1. A - F: Graphical illustrations and statistical analysis.
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Fig. A: distribution of NRS score. Fig. B: distribution of VAS score. Fig. C: Scatterplot NRS by VAS (n = 37). Fig. D: Scatterplot NRS by VAS (n = 36). Fig. E: Bland-

Altman plot (n = 37). Fig. F: post hoc Bland-Altman (n = 36).

2.8 (1.8) and 4.7 (2.2), respectively. According to one-sample t-test,
mean difference (SD) of 2.0 (1.9) between the scores of the two in-
struments was statistically significantly different from zero (p < 0.001)
implying bias.

As illustrated in scatter plot VAS by NRS (Fig. 1C) there was an as-
sociation between the two measurements with Pearson's correlation
coefficient 0.60 (R? = 0.36). The NRS was generally scored higher than
the VAS scale. The discrepancy between the two instruments was
greatest towards the lower end of the scales, whereas approaching each
other towards the higher end.

The Bland-Altman analysis, illustrated in Fig. 1E, shows poor
agreement between the two instruments, as 95% limits of agreement
around mean difference (bias) of 2.0 were estimated to be from —1.7 to
5.7. Removing an outlier (marked in grey in Fig. 1C) in the post hoc
analysis (Fig. 1D), the Pearson's correlation coefficient changed to 0.70,
improving R? to 0.49. One-sample t-test identified a mean difference

(bias) of 1.9 (p < 0.001). The Bland-Altman analysis then estimated the
95% limits of agreement of 1.9 at —1.3 to 5.1 (Fig. 1F).

According to Kolmogorov-Smirnov test, the differences were not
normally distributed, and the logarithmic transformation did not work.
The median difference was 1 in both analysis with and without the
outlier. The non-parametric limits of agreement were — 0.5 to 8 in the
main analysis and — 0.5 to 5 in the post hoc analysis excluding the
outlier, confirming poor agreement between the instruments.

4. Discussion

In our sample of 39 older adults reporting pain intensity with NRS
and VAS rating scales we assessed whether the two commonly used
scales could be used interchangeably in the older population. Both our
primary and post hoc Bland-Altman analysis found poor agreement and
a significant difference in mean pain intensity between the two scales
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indicating that these two instruments should not be used interchange-
ably in older adults.

4.1. Agreement between instruments

Bland-Altman analysis is suggested to be the preferred method when
comparing instruments or assessing agreement between two methods of
continuous clinical measurements. It is a way of quantifying agreement
between individual measurements. The difference between the two in-
struments is plotted against their mean (Bland and Altman, 1986; Bland
and Altman, 1999). In our primary analysis, we found that the 95%
limits of agreement around bias of 2.0 were — 1.7 to 5.7. Removing an
outlier that potentially skewed the results, we had similar findings
where the 95% limits of agreement were — 1.3 to 5.1. This implies that
the 95% of difference between the NRS and VAS scores, are expected to
lie within 1.7 points below and 5.7 points above the mean difference, a
range that cannot be accepted either statistically or in a clinical setting.
This conclusion was supported by non-parametric limits of agreement,
an alternative approach in the case of non-normally distributed differ-
ences between the measurements.

4.2. Association between VAS and NRS

Scatterplot is used to descriptively illustrate association between the
two instruments. Importantly, association is not the same as agreement,
as agreement might be poor even when the correlation is close to perfect.
We found that NRS is generally scored higher compared to the VAS score
and that this is particularly so towards the lower end of the scales,
whereas towards the higher end of the scales this discrepancy diminishes
(see Fig. 1C and D). It appears that the instruments are either over-
estimating or underestimating the pain intensity. Whether NRS is
overestimating or VAS is underestimating the pain intensity is impos-
sible to say with the data obtained in this study. In our study, we found
that in 95% of cases the difference between NRS and VAS would lie
between —1.7 and 5.7. In most cases NRS would lie between 0 and 5.7
points over VAS, so that NRS overall estimates pain intensity to be
higher than when scored with VAS. But in a few examples NRS would lie
between 0 and — 1.7 under VAS.

4.3. Minimal clinically important difference (MCID) in VAS and NRS

MCID is change in pain intensity that is regarded as clinically rele-
vant. Some studies argue that degree of MCID vary with acute and
chronic pain conditions and that degree of change is not uniform
throughout the scales where higher levels of pain require greater pain
relief to be significant (Olsen et al., 2017; Bird and Dickson, 2001; Kelly,
2001; Farrar et al., 2001). Regardless of this, there is some literature
supporting a change of 20% between two measurements in time to be
clinically significant in chronic pain. This is supported both for VAS and
NRS scale (Haefeli and Elfering, 2006). A change of two on the 11-point
NRS scale and 20 on the 101-point VAS scale would thus be regarded as
clinically significant. MCID is recommended to be applied in a popula-
tion similar to that on which it was estimated (Salas Apaza et al., 2021).
To our knowledge there is little evidence on MCID in older adults with
pain, therefore, in this study we have applied MCIDs estimated on a
general pain population. As the literature regards two points to be of
minimal clinical significance for both VAS and NRS, it implies that a
difference of <2 is considered as not clinically significant and expected
to occur. Our bias of 2.0 is of the same order. However, 95% of differ-
ences are expected to lie in the interval of length 7.4 points as opposed to
accepted interval of length of four i.e., —2 to +2. This is a range that
cannot be accepted in a clinical setting.

4.4. Usability of VAS and NRS

The NRS and VAS instruments are patient-reported outcomes where
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the patients subjectively rate their pain intensity. The degree to which
these instruments accurately or truly measure pain is difficult to deter-
mine. When attempting to establish this, one might include parameters
that both test nociceptive and psychological aspects of pain. As the
consensus definition on measuring pain emphasises the sensory and
emotional experience of pain it is acceptable to say that the true pain
intensity is that what the patient says it is. This then, creates a problem
when two subjective measurements do not agree with each other. The
NRS and VAS instruments are separately validated for measuring pain
intensity in older adults (Williamson and Hoggart, 2005; Wood et al.,
2010), but to our knowledge, there is little research on agreement be-
tween these two instruments in this population. In our study, we found
that they agree poorly with each other.

Other studies comparing the two instruments have focussed on the
practical issues of their use. Some studies argue that the failure rate is
greater for the VAS scale than the NRS in older adults (Dworkin et al.,
2005; Peters et al., 2007; Ferrell et al., 1995; Herr et al., 2004; Herr and
Garand, 2001). In our study, the failure rate was low demonstrated by
one outlier and two participants with missing responses on the NRS.

4.5. Strengths and limitations

In this study, we investigated whether the VAS and NRS instruments
can be used interchangeably when measuring pain intensity in older
adults. This is based on the assumption that the two instruments are
equally good in measuring true pain intensity in this population. We
addressed the instruments in relation to each other, and found poor
agreement between the two instruments. With the data collected in this
study we cannot ascertain which instrument is superior to the other.
Bland and Altman (Bland and Altman, 1999) suggest that repeated
measures could assist in determining which instrument is more precise.
Other studies have found that both VAS and NRS have good repeat-
ability or test-retest reliability in other populations (Peters et al., 2007;
Alghadir et al., 2018; Euasobhon et al., 2022), but our dataset did not
contain any replicate observations and we could therefore not perform
this analysis. But, if one method has low repeatability it will affect
agreement between the methods (Bland and Altman, 1999).

The population in this study was not selected on the basis of a specific
condition or diagnosis and we see it as a strength to this study that the
data was collected in a general home-dwelling population of older adults
and not a population that was recruited on the basis of suffering from a
specific condition. By using a general population, we had a greater
chance of obtaining data from the whole range of the scales (Heller et al.,
2016). In our analysis, we found that the NRS scores were normally
distributed, while the VAS scores were not. Normality of the measure-
ments itself is not a prerequisite for Bland-Altman analysis (Bland and
Altman, 1986; Bland and Altman, 1999). Further, the difference be-
tween the two measurements which is the dependent variable in the
Bland-Altman analysis, did not show any clear skewness even though
they were not normally distributed according to the Kolmogorov-
Smirnov test. However, as pointed out by Bland and Altman (Bland
and Altman, 1999) the deviations from normality in this context are not
a very serious issue, as also non-normal distributions are likely to have
about 95% of observations within two SDs of the mean. Finally, we have
included the non-parametric limits of agreement to meet potential
shortcomings of a parametric tests applied to non-normally distributed
data. To our knowledge this is the first study assessing agreement be-
tween the VAS and NRS instruments in measuring pain intensity in older
adults and further studies should be conducted with larger samples
including test-retest data.

5. Conclusion
In this study we found poor agreement between the VAS and NRS

instruments suggesting that the two instruments may not be used
interchangeably when assessing pain in older adults.



M.T. Bjelkargy et al.
Research funding

This work was funded by the Norwegian Research Council (256431)
and the Health Services Research Unit of the Akershus University Hos-
pital. CL also received funding from the South Eastern Norway Regional
health authority. MTB received funding from ELIB (Stiftelsen Et Liv i
Bevegelse, Norway). The funders had no role in study design, data
collection and analysis, decision to publish or preparation of the
manuscript.

Author contribution

All authors have agreed to the entire content of this manuscript and
approved its submission.

Informed consent

A written informed consent has been obtained from all individuals
included in the study.

Ethical approval

The data collection and storage were approved by the Akershus
University Hospital data protection officer and the Regional Committees
for Medical and Health Research Ethics [2016/2289].

CRediT authorship contribution statement

Maria Torheim Bjelkargy: Writing — original draft, Writing — review
& editing, Data curation, Formal analysis, Investigation. Jiiraté Saltyté
Benth: Conceptualization, Formal analysis, Methodology, Writing —
review & editing. Tone Breines Simonsen: Investigation, Project
administration. Tahreem Ghazal Siddiqui: Writing — review & editing.
Socheat Cheng: Writing — review & editing. Espen Saxhaug Kris-
toffersen: Writing - review & editing. Christofer Lundqvist: Concep-
tualization, Funding acquisition, Investigation, Project administration,
Supervision, Writing — review & editing.

Declaration of Competing Interest

CL has participated on an advisory board and received payment for
lectures arranged by Abbvie Pharma AS, Novartis AS, Lundbeck AS and
Roche AS, Norway. He has also received research sponsorship from
Abbvie Pharma. The other authors state no conflict of interest.

Acknowledgements

We are grateful for the support during data collection from depart-
ment secretaries, occupational therapists, physiotherapists, care assis-
tants, nurses and doctors in Geriatric, General Neurology, Internal
Medicine and Stroke departments at Akershus University Hospital. We
also recognise the extraordinary commitment of patients that partici-
pated in this study.

References

Alghadir, A.H., Anwer, S., Igbal, A., Igbal, Z.A., 2018. Test-retest reliability, validity, and
minimum detectable change of visual analog, numerical rating, and verbal rating
scales for measurement of osteoarthritic knee pain. J. Pain Res. 11, 851-856.

Bahreini, M., Jalili, M., Moradi-Lakeh, M., 2015. A comparison of three self-report pain
scales in adults with acute pain. J. Emerg. Med. 48 (1), 10-18.

Bird, S.B., Dickson, E.W., 2001. Clinically significant changes in pain along the visual
analog scale. Ann. Emerg. Med. 38 (6), 639-643.

Bjelkaroy, M.T., Cheng, S., Siddiqui, T.G., Benth, J.S., Grambaite, R., Kristoffersen, E.S.,
et al., 2021 Dec 16. The association between pain and central nervous system
depressing medication among hospitalised Norwegian older adults. Scand. J. Pain.
22 (3), 483-493.

Bland, J.M., Altman, D.G., 1999. Measuring agreement in method comparison studies.
Stat. Methods Med. Res. 8 (2), 135-160.

Progress in Neuropsychopharmacology & Biological Psychiatry 130 (2024) 110925

Bland, M., Altman, D., 1986. Statistical methods for assessing agreement between two
methods of clinical measurement. Lancet 327 (8476), 307-310.

Cheng, S., Siddiqui, T.G., Gossop, M., Kristoffersen, E.S., Lundgvist, C., 2019a. The
severity of dependence scale detects medication misuse and dependence among
hospitalized older patients. BMC Geriatr. 19 (1), 174.

Cheng, S., Siddiqui, T.G., Gossop, M., Kristoffersen, E.S., Lundgvist, C., 2019b.
Sociodemographic, clinical and pharmacological profiles of medication misuse and
dependence in hospitalised older patients in Norway: a prospective cross-sectional
study. BMJ Open 9 (9), e031483.

Cheng, S., Siddiqui, T.G., Gossop, M., Stavem, K., Kristoffersen, E.S., Lundqvist, C., 2020.
Health-related quality of life in hospitalized older patients with versus without
prolonged use of opioid analgesics, benzodiazepines, and z-hypnotics: a cross-
sectional study. BMC Geriatr. 20 (1), 425.

Cheng, S., Siddiqui, T.G., Gossop, M., Wyller, T.B., Kristoffersen, E.S., Lundqvist, C.,
2021. The patterns and burden of multimorbidity in geriatric patients with
prolonged use of addictive medications. Aging Clin. Exp. Res. 33 (10), 2857-2864.

Delgado, D.A., Lambert, B.S., Boutris, N., McCulloch, P.C., Robbins, A.B., Moreno, M.R.,
et al., 2018. Validation of digital visual analog scale Pain scoring with a traditional
paper-based visual analog scale in adults. J Am Acad Orthop Surg Glob Res Rev. 2
(3), e088.

Domenichiello, A.F., Ramsden, C.E., 2019. The silent epidemic of chronic pain in older
adults. Prog. Neuro-Psychopharmacol. Biol. Psychiatry 93, 284-290.

Dworkin, R.H., Turk, D.C., Farrar, J.T., Haythornthwaite, J.A., Jensen, M.P., Katz, N.P.,
et al., 2005. Core outcome measures for chronic pain clinical trials: IMMPACT
recommendations. Pain. 113 (1-2), 9-19.

Euasobhon, P., Atisook, R., Bumrungchatudom, K., Zinboonyahgoon, N., Saisavoey, N.,
Jensen, M.P., 2022. Reliability and responsivity of pain intensity scales in
individuals with chronic pain. Pain. 163 (12) e1184-e91.

Farrar, J.T., Young Jr., J.P., LaMoreaux, L., Werth, J.L., Poole, M.R., 2001. Clinical
importance of changes in chronic pain intensity measured on an 11-point numerical
pain rating scale. Pain. 94 (2), 149-158.

Ferreira-Valente, M.A., Pais-Ribeiro, J.L., Jensen, M.P., 2011. Validity of four pain
intensity rating scales. Pain. 152 (10), 2399-2404.

Ferrell, B.A., Ferrell, B.R., Rivera, L., 1995. Pain in cognitively impaired nursing home
patients. J. Pain Symptom Manag. 10 (8), 591-598.

Haefeli, M., Elfering, A., 2006. Pain assessment. Eur. Spine J. Offl. Publ. Eur. Spine Soc.
Eur. Spinal Deformity Soc. Eur. Sect. Cervical Spine Res. Soc. 15 (Suppl. 1), S17-S24.

Hawker, G.A., Mian, S., Kendzerska, T., French, M., 2011. Measures of adult pain: visual
analog scale for Pain (VAS Pain), numeric rating scale for Pain (NRS Pain), McGill
Pain questionnaire (MPQ), short-form McGill Pain questionnaire (SF-MPQ), chronic
Pain grade scale (CPGS), short Form-36 bodily Pain scale (SF-36 BPS), and measure
of intermittent and constant osteoarthritis Pain (ICOAP). Arthritis Care Res. 63
(Suppl. 11), S240-S252.

Heller, G.Z., Manuguerra, M., Chow, R., 2016. How to analyze the visual analogue scale:
myths, truths and clinical relevance. Scand J Pain 13, 67-75.

Herr, K.A., Garand, L., 2001. Assessment and measurement of pain in older adults. Clin.
Geriatr. Med. 17 (3), 457-478 (vi).

Herr, K.A., Spratt, K., Mobily, P.R., Richardson, G., 2004. Pain intensity assessment in
older adults: use of experimental pain to compare psychometric properties and
usability of selected pain scales with younger adults. Clin. J. Pain 20 (4), 207-219.

Kelly, A.M., 2001. The minimum clinically significant difference in visual analogue scale
pain score does not differ with severity of pain. Emerg. Med. J. 18 (3), 205-207.

Kollltveit, J., Osaland, M., Reimers, M., Berle, M., 2020. A Comparison of Pain
Registration by Visual Analog Scale and Numeric Rating Scale — A Cross-Sectional
Study of Primary Triage Registration (Preprint).

Mouraux, A., Iannetti, G.D., 2018. The search for pain biomarkers in the human brain.
Brain. 141 (12), 3290-3307.

Olsen, M.F., Bjerre, E., Hansen, M.D., Hilden, J., Landler, N.E., Tendal, B., et al., 2017.
Pain relief that matters to patients: systematic review of empirical studies assessing
the minimum clinically important difference in acute pain. BMC Med. 15 (1), 35.

Peters, M.L., Patijn, J., Lame, 1., 2007. Pain assessment in younger and older pain
patients: psychometric properties and patient preference of five commonly used
measures of pain intensity. Pain Med. 8 (7), 601-610.

Raja, S.N., Carr, D.B., Cohen, M., Finnerup, N.B., Flor, H., Gibson, S., et al., 2020. The
revised International Association for the Study of Pain definition of pain: concepts,
challenges, and compromises. Pain. 161 (9), 1976-1982.

Salas Apaza, J.A., Franco, J.V.A., Meza, N., Madrid, E., Loezar, C., Garegnani, L., 2021.
Minimal clinically important difference: the basics. Medwave. 21 (3), e8149.

Salomons, T.V., Iannetti, G.D., Liang, M., Wood, J.N., 2016. The “Pain matrix” in Pain-
free individuals. JAMA Neurol. 73 (6), 755-756.

Shafshak, T.S., Elnemr, R., 2021. The visual analogue scale versus numerical rating scale
in measuring Pain severity and predicting disability in low Back Pain. J. Clin.
Rheumatol. 27 (7), 282-285.

Siddiqui, T.G., Cheng, S., Gossop, M., Kristoffersen, E.S., Grambaite, R., Lundqvist, C.,
2020. Association between prescribed central nervous system depressant drugs,
comorbidity and cognition among hospitalised older patients: a cross-sectional
study. BMJ Open 10 (7), e038432.

Siddiqui, T.G., Bjelkaroy, M.T., Cheng, S., Kristoffersen, E.S., Grambaite, R.,

Lundgvist, C., 2022. The effect of cognitive function and central nervous system
depressant use on mortality-a prospective observational study of previously
hospitalised older patients. PLoS One 17 (3), €0263024.

Wagemakers, S.H., van der Velden, J.M., Gerlich, A.S., Hindriks-Keegstra, A.-W., van
Dijk, J.F.M., Verhoeff, J.J.C., 2019. A systematic review of devices and techniques
that objectively measure Patients’ Pain. Pain Physician 22 (1), 1-13.

Williamson, A., Hoggart, B., 2005. Pain: a review of three commonly used pain rating
scales. J. Clin. Nurs. 14 (7), 798-804.


http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0005
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0005
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0005
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0010
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0010
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0015
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0015
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0020
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0020
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0020
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0020
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0025
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0025
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0030
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0030
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0035
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0035
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0035
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0040
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0040
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0040
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0040
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0045
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0045
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0045
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0045
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0050
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0050
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0050
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0055
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0055
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0055
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0055
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0060
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0060
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0065
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0065
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0065
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0070
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0070
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0070
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0075
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0075
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0075
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0080
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0080
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0085
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0085
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0090
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0090
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0095
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0095
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0095
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0095
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0095
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0095
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0100
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0100
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0105
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0105
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0110
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0110
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0110
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0115
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0115
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0120
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0120
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0120
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0125
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0125
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0130
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0130
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0130
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0135
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0135
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0135
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0140
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0140
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0140
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0145
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0145
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0150
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0150
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0155
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0155
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0155
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0160
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0160
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0160
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0160
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0165
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0165
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0165
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0165
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0170
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0170
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0170
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0175
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0175

M.T. Bjelkargy et al. Progress in Neuropsychopharmacology & Biological Psychiatry 130 (2024) 110925

Wood, B.M., Nicholas, M.K., Blyth, F., Asghari, A., Gibson, S., 2010. Assessing pain in Yeung, A.W.K., Wong, N.S.M., 2019. The historical roots of visual analog scale in
older people with persistent pain: the NRS is valid but only provides part of the psychology as revealed by reference publication year spectroscopy. Front. Hum.
picture. J. Pain Offl. J. Am. Pain Soc. 11 (12), 1259-1266. Neurosci. 13, 86.

Xu, X., Huang, Y., 2020. Objective Pain assessment: a key for the Management of Chronic
Pain. F1000Res. 9.


http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0180
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0180
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0180
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0185
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0185
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0190
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0190
http://refhub.elsevier.com/S0278-5846(23)00211-7/rf0190

	Measuring pain intensity in older adults. Can the visual analogue scale and the numeric rating scale be used interchangeably?
	1 Introduction
	2 Method
	2.1 Study design, setting and participants
	2.2 Measurements
	2.3 Visual analogue scale (VAS)
	2.4 Numerical rating scale (NRS)
	2.5 Statistical analysis

	3 Results
	4 Discussion
	4.1 Agreement between instruments
	4.2 Association between VAS and NRS
	4.3 Minimal clinically important difference (MCID) in VAS and NRS
	4.4 Usability of VAS and NRS
	4.5 Strengths and limitations

	5 Conclusion
	Research funding
	Author contribution
	Informed consent
	Ethical approval
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Acknowledgements
	References


