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Abstract

Background: Currently, different pain scales are used extensively to measure clinical pain, especially
in dental practice. Objective: This study aims to compare pain scales used in clinical research and
dental practice, identifying the easiest to understand by patients with Cervical Dentin Hypersensitivity.
Method: Seventy-four patients with Cervical Dentin Hypersensitivity were stimulated by a thermic test of
the sensitive tooth, followed by application of different pain measurement scales (Visual Analogue Scale,
Faces Pain Scales, Numeric Rating Scale, and Verbal Rating Scale) and by a questionnaire to evaluate the
patient’s perception regarding the ease of understanding scales. The statistic tests used were the Wilcoxon,
Spearman correlation, and Chi-Square tests. Results: The results founded a strong positive correlation
between the scales (r = 0.798 to 0.960 p <0.001). The was easiest scale to understand according to the
patients was the Verbal Rating Scale (52.7%). Conclusion: The pain measurement scales evaluated provide
similar information about pain reported in the Cervical Dentin Hypersensitivity allowing the comparison
between studies that used them to measure pain. The affinity of the patient with the pain scale can guide
the clinical dental practice in the different levels of health care.
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Resumo

Introducdo: Atualmente, diferentes escalas tém sido utilizadas para medir a dor no contexto clinico,
especialmente na pratica odontolégica. Objetivo: O objetivo deste estudo foi comparar as escalas de dor
comumente utilizadas em pesquisas clinicas e na pratica clinica odontolégica, identificando as mais faceis
de serem compreendidas pelos pacientes com hipersensibilidade dentinaria cervical. Método: Setenta e
quatro pacientes com hipersensibilidade dentinaria cervical foram estimulados por um teste térmico para
avaliacdo do dente sensivel, seguido pela aplicagdo de diferentes escalas para avaliacdo de dor (Escala
Visual Analdgica, Faces de Dor, Escala Numérica e Escala Verbal) e de um questionario complementar para
avaliar a percepcao do paciente em relagao a facilidade de compreensao das escalas. Os resultados foram
submetidos aos testes de correlacdo de Wilcoxon, Spearman e Qui-Quadrado. Resultados: Uma forte
correlagéo positiva foi encontrada entre as quatro escalas avaliadas (r=0,798 a 0,960; p < 0,001). De acordo
com os pacientes, a escala de mais facil compreenséo foi a Escala Verbal (52,7%). Conclusao: As escalas
para mensuracao da dor fornecem informagdes semelhantes sobre a dor relatada na hipersensibilidade
dentinaria cervical. A afinidade do paciente pela escala de dor pode direcionar a escolha da escala a ser
utilizada na pratica clinica odontoldgica nos diversos niveis de atencdo a saude.

Palavras-chave: sensibilidade da dentina; avaliacdo da hipersensibilidade dentindria; medicdo da dor;
escala de dor.
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Pain assessment in dentin hypersensitivity

INTRODUCTION

Pain is a sensory and emotional experience of discomfort, presenting a subjective and
individual nature. It can be influenced by emotional, cultural, or physical factors'2 The difficulty
in pain measurement is related to the patient’s individuality and comprehensiveness?.
The subjective nature of pain is one of the most measured components both in research and
clinical practice*.

Numerous tools used to measure pain are described in the literature, such as questionnaires
and physiological responses’. In recent years, pain scales have gained a greater proportion in
research and clinical settings such as the Visual Analogue Scale (VAS), Face Pain Scale (FPS),
Numerical Rating Scale (NRS), and Verbal Rating Scale (VRS)>®. These scales aim to measure,
qualify, or evaluate the patient’s behavior when facing painful experiences®. Scales for pain
assessment are useful in the fields of temporomandibular disorders®, pediatric dentistry'®,
anesthetic techniques' and cervical dentin hypersensitivity (CDH)®.

CDHiis a relatively common problem frequently found in the adult population worldwide.
One in six patients’ presents this manifestation, and acute pain, of short duration and variable
intensity characterizes it, that can be provoked mainly by tactile, chemical, or thermal stimuli®'2,
The pain caused by CDH hinders the patient to perform everyday tasks, such as maintenance
of oral hygiene, feeding, and communication'®. Toothaches are the main causes of impairment
of daily activities, difficulty in chewing food and sleeping. They present a strong social and
psychological impact that can affect the quality of life'6.

The use of pain assessment scales can provide information about the severity, duration,
tolerance, and description of CDH-related pain, allowing researchers and clinicians to better
understand not only the condition of CDH-related pain, but also other associated pain
conditions and still evaluate the efficacy of treatment strategies®. Moreover, these easy-to-access
and low-cost tools can track CDH for early intervention.

In clinical research, the use of scales for pain assessment certainly contributes to greater
methodological standardization. In the literature, several scales are mentioned, and knowing
the correlation between them is important to compare different studies. Another issue is the
perception of the patient regarding the ease of understanding of the scales since research
with this approach in the CDH-related pain measurement is scarce.

Thus, the present study aims to compare VAS, FPS, NRS, and VRS pain scales used in clinical
research, correlating them, and identifying the easiest one to the patients understand with CDH.

METHOD

This cross-sectional study was carried out in Diamantina, Minas Gerais, at the periodontics
clinic of the Department of Dentistry of UFVJM, from August 2016 to February 2017, using a
convenience sample of patients.

The sample size was calculated for the comparison of means'’. The standard deviation
of sensitivity obtained on a visual analog scale (2.23 mm)'® was considered and the difference
to be detected between groups was stipulated in 1 mm, with a level of significance set at 5%
and power of 95%. It was determined that 65 participants would be needed, and 15% were
added to prevent eventual losses.

The Human Research Ethics Committee of UFVJM approved the study [Universidade Federal
dos Vales do Jequitinhonha e Mucuri, n° 2102360]. The sample was obtained from the UFVJM
database and patients with dentin hypersensitivity who accepted the invitation to participate
and signed the informed consent form.

We included people over the age of 18 who had CDH (individuals with a response > 1
on the Schiff scale) and agreed to participate in the study by signing a free and informed
consent term. We excluded from the study participants who were using NSAIDs (non-steroidal
anti-inflammatory drugs), desensitizing pastes, patients who had restored or decayed sensitive
teeth, and undergoing dental bleaching for 15 days before clinical examination.

The procedures consisted of counseling patients on the use of pain measurement scales,
followed by stimulation of the tooth with CDH using thermal stimulation', application of
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pain measurement scales, and a questionnaire, respectively. The researchers were previously
calibrated for the application of the tests (Kappa> 0.7).

A cotton-tipped flexible shaft was soaked in ice water (temperature 3°C) and placed in
contact with the cervical vestibular surface of upper premolars? for 5 seconds, and the most
sensitive tooth was chosen for evaluation. After the stimulus, the patient was instructed to
mark the intensity of the pain in the scales according to the following order, previously raffled:
VAS, NRS, FPS, and VRS (Figure 1). The VAS is presented as a 10 cm line, anchored by verbal
descriptors, with the expressions “no pain” and “worst pain” at the extremities. The patient
was instructed to mark in this line the intensity of the perceived pain. The NRS is composed of
an 11-point scale, in which individuals are asked to indicate the number they value for their
0-10 pain, where 0 means no pain and 10 the most severe pain?'. FPS relies on facial expression
drawings to illustrate each spectrum of pain intensity. It is composed of 6 faces drawings
showing gradual increases of discomfort and the patient is asked to choose, in the set of
faces, the one that best adapts to his affective state?2. VRS comprises a list of adjectives used to
denote increasing pain intensities, such as no pain, mild pain, moderate pain, and severe pain.
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Figure 1. Pain rating scales used. A) Visual analogue scale B) Numerical scale rating C) Face rating scale
D) Verbal rating scale. Note: Reprinted from “Briggs Healthcare Wong-Baker Faces Pain Rating Scale Card"%.

Three questions were then asked the patients in the following order: 1) Regarding the
scales used to assess the degree of your dentin hypersensitivity, which one did you find easier to
understand? 2) Concerning the scales used to assess the degree of your dentin hypersensitivity,
which one did you find most difficult to understand? 3) Concerning the scales used to assess
the degree of your dentin hypersensitivity, what was your preference? Why?

Afterward, all study participants underwent oral health assessment, desensitizing therapy®
on teeth with CDH, and oral hygiene orientation.

Data analysis was performed in IBM SPSS Statistics Version 22.0 software. Descriptive
statistics analyzes obtained the mean, absolute and relative frequencies of the data.
The normality of the data was verified by the Kolmogorov-Smirnov test. The drawing faces
expressed in the FPS scale were converted to numerical scores, according to each face, in a
6-point Likert scale (0-5) and the descriptors representing four different pain intensities in
the VRS scale was recategorized using a 4-point Likert scale (O=none, 1=mild, 2=moderate,
3=severe). Then, the Spearman correlation test evaluated the correlation between scales.
The patient perception regarding the understanding of different types of pain scales
(quantitative or categorical), according to age and gender was evaluated by the Chi-Square
tests. The level of significance was set at 5% (p <0.05).



Pain assessment in dentin hypersensitivity cadernos,

Sand
(k)eﬁva

RESULTS

The population was composed of 74 adult patients with CDH, ranging from 18 to 55 years old,
with a mean age of 23.9 years old, 16 male (21.6%), and 58 female (78.4) patients.

There was a statistically significant correlation between all scales (VAS, FPS, NRS, and VRS)
(p<0.001). The correlations coefficient ranged from 0.798 to 0.960 (Table 1).

Table 1. Correlation between different pain scales - Diamantina, Minas Gerais, 2016 a 2017

Visual analogue . Numeric rating Verbal rating
Face pain scale
scale scale scale
S% S% S% SE
- O - O - O w
8 °C 8g 8Q 8 °C
g E v E & v &
= o F=aT] = 0 = 0
S¢S a S¢S a S a S a
Visual analogue scale 0.842 <0.001
Face pain scale 0.866 <0.001 0.798 <0.001
Numeric rating scale 0.960 <0.001 0.897 <0.001 0.860 <0.001
Verbal rating scale 0.842  <0.001 0.798  <0.001 0.860  <0.001

Spearman correlation

The participants judged the VRS and the VAS scales to be the easiest and the most
difficult scale to understand, respectively. The VRS was the preferable one to be used by the
participants (Table 2).

Table 2. Patient perception regarding the understanding of different pain scales - Diamantina, Minas Gerais,

201622017
Easiest scale to understand N %
Visual Analogue Scale (VAS) 4 54
Faces Pain Scales (FPS) 19 257
Numeric Rating Scale (NRS) 12 16.2
Verbal Rating Scale (VRS) 39 527

Most difficult scale to understand

Visual Analogue Scale (VAS) 50 67.6
Faces Pain Scales (FPS) 5 6.8
Numeric Rating Scale (NRS) 17 23.0
Verbal Rating Scale (VRS) 2 2.7

Preferable scale

Visual Analogue Scale (VAS) 2 2.7
Faces Pain Scales (FPS) 22 29.7
Numeric Rating Scale (NRS) 8 10.8
Verbal Rating Scale (VRS) 42 56.8
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There was no a statistically significant association between age, gender, and easiest, most
difficult, and preferable scales (Table 3).

Table 3. Patient perception regarding the understanding of different types of pain scales (quantitative or
categorical), according to age and gender - Diamantina, Minas Gerais, 2016 a 2017

Age Gender
18to0 23 24to 55 Female Male
n (%) n (%) P n (%) n (%) P

Easiest scale
Quantitative 8(18.2) 8(26.72) 11 (19.0) 5(31.3)
Categorical 36 (81.8) 22(73.3) 0.384 47 (81.0) 11 (68.8) 0.291
Most difficult scale
Quantitative 41(93.2) 26 (86.7) 53(91.4) 14 (87.5)
Categorical 3(6.8) 4(13.3) 0.347 5(8.6) 2(12.5) 0.639
Preferable scale
Quantitative 6(13.6) 4(13.3) 7(12.1) 3(18.8)
Categorical 38(86.4) 26 (86.7) 0.970 51(87.9) 13(81.3) 0.489

Chi-squared test

DISCUSSION

Different pain scales are used extensively to measure clinical pain especially in dental
practice**?. Given the importance of pain assessment in the management of CDH, a greater
understanding of the relationship between multiple pain scales assessing its condition is
desirable. In this study, the VAS, FPS, NRS, and VRS scales were highly correlated in patients
suffering CDH.This is maintaining the findings of a previous study that included individuals with
chronic pain?. To our knowledge, no previous studies have addressed our research question
across CDH patients. The results showed that all the pain measurement scales evaluated provide
similar information about the pain reported in the CDH, allowing the comparison between
studies that used them to measure pain.

Thus, considering that the level of CDH-related pain was similar across the scales, some
other issues may impact the choice of appropriate scale in clinical practice or research.
The easiest scale to understand chosen by patients in this study was VRS. Although VRS was the
easiest scale, it is a low sensitivity scale once the small number of categories demands a much
larger change in pain before the change shows up on the scale'. In this way, despite the ease
of understanding, the use of this scale to detect sensitive changes on pain level should be used
with caution. Categorical scales like VRS and FPS are preferable by older adults and children
with less abstract ability'**. The present study did not identify this preference across young
patients aged from 18 to 55 years old. However, there was no participation of children and the
elderly people hindering to evaluate the influence of extremes ages on the use of pain scales.

Although it presented a strong positive correlation with the other scales, the VAS was
the most difficult to understand among the study participants. Similarly, in a review study
aiming to explore the properties of the three used pain-rating scales (VAS, NRS, and VRS), the
VAS had more practical difficulties than the others'®. However, this review did not include the
FPS scale in the search strategy.

Although the cognitive function and educational level of the patients were not evaluated,
the strong positive correlation observed between the scales applied showed that the guidelines
given before the application of the scales were well assimilated by the patients and that patients
were well-consistent in their responses. However, the lack of such variables should constitute
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a limitation of this study, since the cognitive decline influences the quality of the responses of
the patients regarding pain scales®?°,

The present study revealed no significant association between gender and these scales.
However, most patients, regardless of gender, chose categorical scales as the easiest to
understand. In this context, the use of the anchor descriptors in the quantitative scales leads
to the difficulty of abstract thought, once the quantitative evaluation requires that the patients
obtain an image of the painful situations in the descriptors of the scales®'. On the other hand,
the choice of categorical scales as easier to understand may relate to the fact they require
little instruction to apply and can specify different dimensions of pain, not requiring a specific
language®.

Our results are limited by the lack of data on ethnicity, educational level, and cognitive
function. Future studies considering such information could refine the use of pain scales in
specific contexts, regard demographic and clinical variables. Moreover, this study did not
evaluate the responsiveness related to change the pain over time. It would be interesting to
compare the ability of the pain scales to detect changes over time, in future work.

Pain is a subjective experience reported by the patient and the choice of the appropriate
scale should be chosen according to the patient’s familiarity and scales properties. Also, the
chosen scale must be previously validated for the target population. The present study provides
evidence that CHD patients understand the VAS, FPS, NRS, and VRS scales in a similar way and
they can communicate their pain experience in clinical practice and researches using any of
these tools.
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