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Visual analog scale: Verify 
appropriate statistics
Sir,
This is in reference to the letter criticizing the use of  repeated 
measures ANOVA for measuring pain by visual analog 
scale (VAS).[1] The author argues that the data on VAS in 
the original study[2] was unpaired and ordinal scale so should 
have ideally used Kruskal–Wallis-H test. We would like to 
bring to the notice that in the original study, the intensity 
of  pain was measured at the intervals of  6, 12, 24, 36 and 
48 h following the intervention on the study participants. 
Hence, the data is paired. Furthermore, for the analysis of  
VAS the appropriateness of  statistical tests is controversial. 
Some authors have used nonparametric tests considering 
the ordinal nature of  the data.[3] However, studies have 
also shown that VAS possess interval and ratio properties 
and so can be treated as numerical data.[4] In addition, 
Dexter and Chestnut[5] has evaluated both nonparametric 
(Mann–Whitney and Kruskal–Wallis-H tests) and 
parametric (t‑test and ANOVA test) for the same set of  data 
and found that all the statistical tests performed similarly 
in case of  absence of  any difference in the VAS between 
the groups but when minimal difference existed, only 
parametric tests were able to detect the same. Hence, the 
use of  repeated measures ANOVA by Akhavanakbari et al.[2] 
shall not be considered inappropriate, provided they are 
normally distributed. There was no information in the 
article pertaining to the normality check of  the data that 
should have been performed before choosing a parametric 
test. Furthermore, by looking at the VAS scores at each of  
the time points from  Table 1, there are no indications on the 
data being nonparametric. Hence, without the original data 
it cannot be argued that the authors have misused statistics.
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Author's reply
Sir,
I thank the authors for their comments on my letter and 
for raising an interesting debate about the appropriate use 
of  statistics for the testing of  data related to pain scores 
especially the visual analog scale (VAS).

In an article by Akhavanakbari et al.,[1] the abstract mentions 
the use of  repeated-measures analysis of  variance 
(ANOVA), whereas the methods section in the manuscript 
mentions the use of  the ANOVA. It is unclear which of  
these two tests was actually applied. Pain scores (using 
the VAS) have been charted at various time‑points: 6, 12, 
24, 36, and 48 h following the intervention [ Table 1 of  
the original publication] along with a “P” value but there 
is no mention in the methods section about whether 
the “P” refers to a within-group change with time or a 
between‑group comparison. In fact, this sentence in the 
results section “At the end of  the study, the differences in 
VAS score and rate of  drug consumption was statistically 
significant between patients in three groups” suggests 
that the analysis represents a between-group comparison 
rather than a within‑group comparison and for this, 
repeated‑measures ANOVA would not be appropriate.

The subject of  whether VAS scores should be analyzed 
using parametric or nonparametric has been a matter of  
debate among statisticians. Kersten et al.[2] has suggested that 
it is inappropriate to use anything other than nonparametric 
analysis for this type of  data; others like Price[3] and Harms-
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Ringdahl[4] have opposed this view. However, there seems to 
be no dispute that data distribution and sample size have to 
be taken into account when choosing statistical methods.[4] 
In this context and with a small sample size (60 patients), 
I feel it would have been more suitable for the authors 
to have checked the normality of  data before adopting a 
parametric test.

Priya Ranganathan

Department of Anaesthesiology, Critical Care and Pain, Tata Memorial 
Hospital, Parel, Mumbai, Maharashtra, India

Address for correspondence: 
Dr. Priya Ranganathan, 

Department of Anaesthesiology, Critical Care and Pain, 
Tata Memorial Hospital, Parel, Mumbai - 400 012, Maharashtra, India. 

E-mail: drpriyaranganathan@gmail.com

REFERENCES

1. Akhavanakbari G, Mohamadian A, Entezariasl M. Evaluation 

the effects of adding ketamine to morphine in intravenous 
patient‑controlled analgesia after orthopedic surgery. Perspect Clin 
Res 2014;5:85‑7.

2. Kersten P, Küçükdeveci AA, Tennant A. The use of the visual 
analogue scale (VAS) in rehabilitation outcomes. J Rehabil Med 
2012;44:609‑10.

3. Price DD, Staud R, Robinson ME. How should we use the visual 
analogue scale (VAS) in rehabilitation outcomes? II: Visual analogue 
scales as ratio scales: An alternative to the view of Kersten et al. 
J Rehabil Med 2012;44:800‑1.

4. Harms‑Ringdahl K. How should we use the visual analogue 
scale (VAS) in rehabilitation outcomes? III: On the validation 
requirements for assessments using VAS with ratio properties. 
J Rehabil Med 2012;44:801‑2.

Author Help: Reference checking facility

The manuscript system (www.journalonweb.com) allows the authors to check and verify the accuracy and style of references. The tool checks 
the references with PubMed as per a predefined style. Authors are encouraged to use this facility, before submitting articles to the journal.

•	 The style as well as bibliographic elements should be 100% accurate, to help get the references verified from the system. Even a 
single spelling error or addition of issue number/month of publication will lead to an error when verifying the reference. 

•	 Example of a correct style
 Sheahan P, O’leary G, Lee G, Fitzgibbon J. Cystic cervical metastases: Incidence and diagnosis using fine needle aspiration biopsy. 

Otolaryngol Head Neck Surg 2002;127:294-8. 
•	 Only the references from journals indexed in PubMed will be checked. 
•	 Enter each reference in new line, without a serial number.
•	 Add up to a maximum of 15 references at a time.
•	 If the reference is correct for its bibliographic elements and punctuations, it will be shown as CORRECT and a link to the correct 

article in PubMed will be given.
•	 If any of the bibliographic elements are missing, incorrect or extra (such as issue number), it will be shown as INCORRECT and link to 

possible articles in PubMed will be given. 

Access this article online
Quick Response Code:

Website: 

www.picronline.org


