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ABSTRACT

Background: Visual analog scales (VAS) and numeric analog scales (NAS) are used to assess
post-operative pain, but few studies indicate their usefulness in rural illiterate population in India.
Aims: This study was designed to 1) Compare the impact of literacy on the ability to indicate pain
rating on VAS and NAS in post-operative rural patients. 2) Assess the level of agreement between
the pain scales. Setting and Design: Cross sectional, hospital based study. Methods: Informed
consent was obtained from patients prior to undergoing surgical procedures in a teaching hospital.
Post surgery, patients who were conscious and coherent, were asked to rate pain on both VAS
and NAS. The pain ratings were obtained within 24 hours of surgery and within 5 minutes of each
other. Statistical Methods: Percentages, chi square test, regression analysis. Results: A total
of 105 patients participated in the study. 43 (41%) of the sample was illiterate. 82 (78.1%) were
able to rate pain on VAS while 81 (77.1%) were able to rate pain on NAS. There was no significant
association between pain ratings and type of surgery, duration of surgery and nature of anaesthesia.
In multivariate analysis, age, sex and literacy had no significant association with the ability to rate
pain on VAS (P value 0.652, 0.967, 0.328 respectively). Similarly, no significant association was
obtained between age, sex and literacy and ability to rate pain on NAS (P value 0.713, 0.405,
0.875 respectively). Correlation coefficient between the scales was 0.693. Conclusion: VAS and
NAS can be used interchangeably in Indian rural population as post-operative pain assessment
tools irrespective of literacy status.

Key words: llliteracy, numerical analog scale, pain assessment, post-operative, rural, visual
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INTRODUCTION

International studies show that 7 to 11% of people are
unable to complete the visual analog scale or find it

The international Association for the study of pain
has defined pain as unpleasant emotional and sensory
experience with actual or potential tissue damage,
or described in terms of such damage!"!. Various pain
measurement scales have been developed but none have
been demonstrated to be easily used in all patients.”? Daily
clinical practice indicates that there is need of at least
two equally reliable methods of pain assessment because
some patients seem to have difficulty interpreting pain
scales and some lack the ability of abstract thinking
required to understand pain assessment scales.®*?

confusing.*®! Replication of these studies is needed to
evaluate the applicability of these scales in India.

According to data from the government of India, only
74% of the Indian population is literate, while 26% is
illiterate. Literacy rate is even lower for females, where
illiteracy affects 35% of the Indian population.® In
effect, almost every fourth patient coming to an Indian
hospital is illiterate. Literacy rates are even lower in
rural areas such as the area where the present study
was conducted.
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Even though recommended guidelines for assessment
of pain exist, there is still limited data, on the use of
pain scales in patient population where illiteracy is
prevalent such as in India. A pain assessment scale
more appropriate in Indian illiterate population for
evaluation of post operative pain will be an effective
tool to help in management of post surgical pain. In
view of the paucity of data in Indian rural population,
we have undertaken this study to evaluate the impact
of literacy on the ability to indicate pain on two rating
scales.

METHODS

This cross sectional study was performed in
post-operative patients admitted in tertiary care
hospital in rural India. Patients undergoing surgical
procedures in surgery, obstetrics and gynecology,
ENT, urology or neurosurgery were included in the
study. Clearance from the hospital ethics committee
was obtained. Informed consent was obtained from
all patients.

Study period
Data was collected during a period of 3 months from
April 2011 to June 2011. A total of 140 patients
underwent surgery during this period and 105 of them
met the inclusion criteria and consented to participate
in the study.

Inclusion criteria

All rural post-operative patients, who were conscious
enough to cooperate and whose mental status was
normal in the immediate post-operative period
(24 hours) were enrolled into study.

Exclusion criteria

Urban patients, patients with unstable haemodynamic
status and unconscious patients were excluded from
the study.

Anaesthetic care

All types of adult surgical cases under different
anaesthesia types (general, spinal, epidural, and
blocks) who met inclusion criterion were included in
the study [Table 1]. Intraoperative anaesthetic care was
standardized to the type of the anaesthesia (general,
spinal, blocks). Post-operative pain control protocols
were standardized for all cases and all patients were
provided injection paracetamol 1000mg every 8%
hourly and injection tramadol 50 mg every 8" hourly.

Study terms

llliterate

Patients lacking the ability both to read and write in
any language were considered to be illiterate as per the
census of India definition.!”

Rural

All places which were not a municipality, corporation
or cantonment or notified town area were considered
to be rural areas and patients living and working in
those areas were considered to be rural patients as per
the census of India criteria.”

After enrollment, demographic and procedural
characteristics were recorded by the principal
investigator during a face to face interview in the pre-
operative period.

Patients were briefed regarding the evaluation of pain
using the VAS and NAS. To evaluate pain on the visual

Table 1: Surgical characteristics and ability to rate pain on VAS and NAS

Able to rate on VAS Unable to rate on VAS P value Able to rate on NAS Unable to rate on NAS P value

Type of surgery

General surgery 38 1" 0.831 38 11 0.357
OBG 23 8 21 10
Orthopaedics 14 3 15 2
Others 7 1 7 1
Duration
<30 minutes 8 3 0.703 8 3 0.576
30 minutes-2 hours 67 17 64 20
>2 hours 7 3 9 1
Type of anesthesia
General 18 6 0.595 21 3 0.135
Spinal 55 17 53 19
Epidural 4 0 4 0
Local 2 0 2 0
Block 3 0 1 2
Total 82 23 105 81 24 105
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analog scale, patients were given a ruler marked from 0
to 10, where 0 indicated no pain and 10 indicated
the worst pain ever. Patients were asked to rate their
current pain intensity on this scale. For rating pain on
the numeric analog scale, patients were instructed in
their local language that 0 corresponded to no pain
and 100 corresponded to the worst pain ever and were
asked to rate the intensity of their pain using a number
between 0 and 100.

Post-operatively, patients meeting the inclusion criteria
were asked to rate pain on VAS and NAS. The pain
rating was taken exactly 24 hours after completion of
surgery. This is one time assessment and rating was
taken at rest. Readings on both scales were taken
immediately, one after the other with a time gap of no
more than five minutes.

Data analysis was done wusing SPSS software
(Version 19). Statistical measures obtained were
percentages, proportions tests of significance (Chi
square), correlation coefficient and linear regression
analysis.

RESULTS

A total of 105 patients were enrolled into the study.
Of 105 patients, 58 patients were male (55%) while
47 patients were female (45%). Mean patient age
was 37.64+17.4 years. 43 (40%) of the respondents
were illiterate. Out of 105 patients enrolled, 82 (78%)
patients could rate their pain on visual analog scale;
while in spite of probing 23 (22%) could not rate their
pain on VAS. The same patients were asked to rate
pain on the numeric analog scale within 5 minutes
of the first rating. On the numeric analog scale, 81
(77.14%) patients could complete numeric analog
scale while 24 (22.8%) patients could not complete
numeric analog scale. This is depicted in Table 2.

Surgical characteristics such as type of surgery,
duration of surgery and type of anesthesia were cross-
tabulated with the ability to rate pain on both scales
and no significant association was obtained for any of
the variables. The significance values are depicted in
Table 1.

The impact of age, sex and literacy on the ability to
rate pain on the NAS and VAS scales was evaluated
through multivariate analysis. Ability to rate pain
was coded as a binary variable, dichotomized into
yes and no and binary logistic regression analysis was
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performed. The P values for age, sex and literacy versus
VAS scale were 0.652, 0.967 and 0.328 respectively
whereas the P values for age, sex and literacy versus
NAS scale were 0.713, 0.405 and 0.875 respectively.
The regression analysis results are depicted in Table 3.

Pearson’s correlation coefficient was calculated and it
revealed moderate positive correlation (0.693) between
pain ratings on visual analog scale and numeric analog
scale. A correlation was considered statistically
significant at a level of P<0.05. A pearson correlation
coefficient (r), value of >0.75 was considered to exhibit
strong positive correlation, a value between 0.50 to
0.75 was considered as a moderate correlation whereas
value less than 0.5 was considered to demonstrate a
weak correlation between two variables. The scatter
plot for comparison of pain ratings on visual analog
scale and numeric analog scale is indicated in Figure 1.

Table 2: Baseline characteristics and ability to rate

pain on VAS and NAS scales

Variables Numbers Percentages
Age in years

<30 years 43 41

30-49 years 29 27.6

50-69 years 29 27.6

270 years 04 3.8
Sex

Male 58 55.2

Female 47 44.8
Educational status

llliterate 43 41

Primary 33 314

Secondary 10 9.5

Intermediate 9 8.6

Graduate 10 9.5
Socioeconomic status

Upper 05 4.8

Middle 64 61

Lower 36 34.2
Ability to rate pain on VAS

Yes 82 78.1

No 23 21.9
Ability to rate pain on NAS

Yes 81 771

No 24 229

Total 105 100

Table 3: Multivariate logistic regression analysis of

baseline characteristics and ability to rate pain on VAS

and NAS
Characteristic B SE P value
VAS NAS VAS NAS VAS NAS
Age 0.020 0.017 0.045 0.046 0.652 0.713
Sex -0.003 -0.071 0.083 0.084 0.967 0.405
Literacy -0.031 0.005 0.032 0.033 0.328 0.875
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Correlation between pain ratings on numeric and visual analog scales
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Figure 1: Correlation between pain ratings on numeric and visual
analog scales

DISCUSSION

The effective clinical management of pain ultimately
depends upon its accurate assessment. This entails
a comprehensive evaluation of patient’s pain and
such assessments rely in part on the use of accurate
evaluation tools.

Many scales have been devised to provide quantifiable
measure of pain. Measures of pain are primarily
classified into behavioral and subjective. Other
measure includes biological and non subjective
measures. The accuracy of the assessment depends
upon the efforts of the health care provider and of the
person experiencing pain.!®

These measures of pain include visual analog scale,
numeric analog scale and McGill pain questionnaire.
Visual analog scale is the most common simple scale
used in pain research. It represents intensity of pain
on a 10 cm plain line with two anchor points of “no
pain “and “worst pain I ever felt “. The patient is
requested to draw a line at the point that best describes
his or her pain level. It is the most widely used scale
for assessment of pain in clinical setting and has been
reported to be sensitive and reliable."Numeric analog
scale is also a simple form of pain assessment where
respondents are asked to rate their current level of pain
on a scale between 0 to 100 where 0 represents no pain
and 100 represents the worst pain ever. Studies have
compared the agreement between the numerical and
visual analog scale and have found good correlation
between the scales.!'**%

556

Visual analog scales and numeric analog scales
are single dimension pain assessment tools. These
tools are reasonable for use in acute pain evaluation
where etiology is single and clear (in our case, the
etiology is postoperative status). Visual analog scale
can be administered visually and has been validated
in chronic pain, rheumatoid arthritis and also in
children less than 5 years of age. However, there are
also some inherent problems with this scale. If the
patient has cognitive dysfunction, reproducibility of
the scale is questionable. Additionally, reproducibility
is problematic in with dementia.!*®

The numeric analog scale can be administered either
in verbal form or visual form and has been validated
for use in rheumatic disease, chronic pain trauma
cancer and also in illiterate patients. There are some
inherent problems associated with this scale which
include decreased reliability at extremes of ages,
visual auditory and cognitive dysfunction.!*!

Since visual analog scale and numeric analog scales
are simple to assess they can possibly be used
accurately in illiterate patients. Hence, these can
be particularly useful in a country like India where
illiteracy is dominant (24%).1 In the current study,
there was no significant association between literacy
status and the ability to rate pain on either the visual
analog or numerical scales indicating the utility of
these scales in the illiterate population. There was also
no significant difference between other demographic
characteristics such as age, sex and socioeconomic
status and the ability to rate pain. Similar findings
were obtained in studies by Holgate et al., Chung et al.
and Fadaizadeh L.1"**7

A moderate correlation was obtained between the
pain scores on the two scales in the current study.
International studies evaluating post-operative pain
intensity showed good correlation among the two
scales with coefficients ranging from 0.71-0.99.
These differences can be explained by the differences
in socio-demographic characteristic of the studied
sample.'**" Similarly, a study conducted by Jayant
et al. in India found a correlation of 0.892 between
the two scales. The difference can be explained by
the fact that Jayant et al. studied burn patients, while
our study was conducted in post-operative patients.
Post-operative patients may rate pain differently due
to residual anaesthesia. In addition, our sample was
predominantly rural in nature whereas the study by
Jayant et al. was conducted in an urban population.®"
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The strength of the study lies in the fact that it is first
of its kind, done in Indian population, that assesses
the impact of literacy on pain rating by VAS and NAS.
Education thus must not be hindrance in assessment
and management of pain.

Limitation of the study includes the perception of pain
among patients evaluated may have subjective as well
as interpersonal variation which could influence the
ability to rate the pain.

CONCLUSION

Visual analog scale and numeric analog scales are
simple to perform tools for assessment of pain in
Indian rural population, even illiterate patients can
easily rate their pain on these scales, while correlation
between these two scales is moderate, indicating that
both scales can be used interchangeably irrespective
of the literacy status of the patients.
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