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ABSTRACT

Objective: To investigate the association between DH and Health (HRQoL) or Oral Health-Related Quality
of Life (OHRQoL). Material and Methods: PubMed, Web of Science, Scopus, EMBASE, Cochrane, Scielo,
LILACS/BBO, Biblioteca Digital de Teses e Dissertagdes (BDTD), Open Grey, and Google Scholar databases
were screened in September 2019 (updated in October 2022). Observational studies were selected to compare
HRQoL/OHRQoL(outcome) according to DH(exposure) or evaluate the association among these variables.
Standardized Joanna Briggs Institute critical appraisal tool for analytical cross-sectional studies was used to
analyze the risk of bias. A random-effects meta-analysis was conducted to synthesize evidence for the
association between DH and OHRQoL. Results: 10 papers met inclusion criteria and were evaluated. In most
studies, presenting or having a greater intensity of DH was associated with a negative impact on one's quality
of life. However, most of these studies showed a moderate to high risk of methodological bias. The consistent
finding from studies with a low risk of bias suggests a significant association between DH and OHRQoL.
Meta-analysis was feasible for three studies with substantial heterogeneity. The pooled Odds Ratio was 2.14
(95%CI 1.15-3.99; 12 = 57,44%). Conclusion: Many studies presented a high risk of bias; therefore, the actual
effect of DH on one's quality of life remains uncertain.
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Introduction

Dentin Hypersensitivity (DH) is a frequent oral health condition and is challenging to treat in clinical
practice [1,27. It is defined as a short and sharp oral pain in response to chemical, physical, osmotic, thermal,
evaporative, or tactile stimuli (or a combination of these) and cannot be attributed to other dental defects or
diseases [3,47]. The incidence of DH is rising, particularly in adults, since they have retained their dentition
throughout life, increasing tooth wear, combined with frequent functional and parafunctional habits [3-67.
Prevalence rates varying from 1.3% to 92.1% have been found [17].

The pain experience may be subjective and influenced by emotional status, coping, and illness beliefs
[77]. The Health and Oral Health-Related Quality of Life (OHRQoL), a patient-reported outcome (PRO), is an
expression of that part of a person's well-being that is affected by their health condition [87 and how it affects a
person's ability to function, psychological status, social factors, and pain or discomfort [97. Thus, it is plausible
to hypothesize that the pain experienced due to DH can be associated with a worse Health-Related Quality of
Life (HRQoL) and OHRQoL. Therefore, the value of PRO has been perceived through the adoption of Quality
of Life (QoL) measures outcomes from oral health studies, including those on DH [7,10-187.

Incorporating individuals' perceptions in evaluating the disease-health process can contribute to
understanding the effects and consequences of a health problem. Moreover, from the patient-centered care
perspective, oral healthcare providers should consider not only the disease process, but also specific measures,
such as one's QoL. It is also important for clinicians to understand what matters to patients, facilitating an
assessment of which interventions are more effective in achieving outcomes that are important to patients [197].
Robust evidence of the association between a health problem and its effects on a PRO contributes to recognizing
and valuing these answers in health planning and care [ 3,20-237.

Hence, a systematic review of the literature to answer the question, "Is there an association between
DH and HRQoL or OHRQoL?" will allow one to evaluate the strength of available evidence, as well as to identify
shortcomings for future research. Therefore, this systematic review assessed the scientific literature regarding

the association between DH and HRQoL or OHRQoL.

Material and Methods

This systematic review was conducted in accordance with PRISMA [247] and registered on the

PROSPERO database (CRD42020157264).

Eligibility Criteria

The inclusion criteria were based on the “PECOS principle” to provide a standardized approach in
formulating questions for this study: P, participants (individuals with permanent dentition); E, exposure (self-
reported DH, presence or intensity answer to stimulus); C, comparison (degrees of DH intensity or absence of
DH); O, outcome (HRQoL or OHRQoL evaluated by general or specific instruments of QoL or performed the
comparison of these outcomes according to presence or degrees of intensity of DH); and S, study design
(observational studies).

Studies with the following characteristics were excluded: no evaluation of HRQoL or OHRQoL as the
outcome; DH was not the exposure; sample of children or edentulous; experimental or qualitative studies;

reviews; comments; letters; conference abstracts; book chapters; personal opinions; validation or cross-cultural
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adaptation studies; and in vitro, in situ, or non-human studies. The descriptive studies with no analytical
approach to compare groups or investigate associations and those that evaluated the dentists' perception of

hypersensitivity reported by their patients were also excluded.

Search

The studies included in this systematic review were obtained through electronic searches on seven
databases: Medline PubMed, Scopus, Web of Science, EMBASE, Cochrane, Scielo, and Lilacs/BBO. The grey
literature was searched in Open Grey, Biblioteca Brasileira de Teses e Dissertagoes (BDTD), and Google Scholar. A
manual search in the reference list of the full-text articles was also conducted.

The terms "quality of life" and "dentin hypersensitivity" were used in English and Portuguese, and a
search strategy was developed according to each database. The search strategies used in Medline PubMed,
Scopus, Web of Science, EMBASE, Cochrane, Scielo, Lilacs/BBO, and BDTD were presented in the frame below
(Table 1). In Open Grey and Google Scholar, the search strategy combined the terms "quality of life" AND
"dentin hypersensitivity" without synonyms. The databases were searched without language restrictions, nor
type or date of publication, by the three reviewers (ARSS, RSB, and RCF) in September 2019 and updated in
October 2022. Four reviewers independently applied the eligibility criteria for the selection of the studies, and
disagreements were resolved by consensus. Two reviewers independently used a data extraction form, and an
experienced epidemiologist resolved consensus. The PRISMA Flow Diagram of the selection process is in the

Appendix, and the software EndNote® was used to organize the references and remove duplicates.

Table 1. Presentation of keywords and search strategy.
Keywords Search Strategy

Quality of Life ((((((((("Quality of life") OR ("Life Quality")) OR ("Health-Related Quality of Life")) OR

Dentin Hypersensitivity ("Health Related Quality of Life")) OR (HRQOL)) OR ("Oral-health-related quality of
life")) OR ("Oral health related quality of life")) OR ("Oral health-related quality of life"))
OR (OHRQOL)) AND (((((((((((("Dentin hypersensitivity") OR "Dentin sensitivities") OR
"Sensitivity, Dentin") OR "Dentine Hypersensitivity") OR "Hypersensitivity, Dentine")
OR "Dentine Sensitivity") OR "Sensitivity, Dentine") OR "Tooth sensitivity") OR
"Sensitivity, Tooth") OR "Tooth Sensitivities") OR "Dentin Hypersensitivities") OR
"Hypersensitivity, Dentin")

Risk of Bias

The risk of bias in the included studies was independently assessed by three reviewers using the
standardized Joanna Briggs Institute (JBI) critical appraisal tool for analytical cross-sectional studies [257]. The
checklist consists of eight questions and determines the extent to which a study has addressed the possibility of
bias in its design, conduct, and analysis. The consensual results of this appraisal were used to inform synthesis
and interpretation of the results of the study, based on the options: "yes" (+), "no" (-), or "unclear" (?). Each
question score was consensually discussed among reviewers, and the total score was obtained by the sum of the
yes questions / applicable items ("not applicable" items were excluded from the sum). The decision concerning
the methodology quality (risk of bias) was agreed to by characterization according to categories [267: "high risk
of bias" when the study reached a 49% score with yes; "moderate risk of bias" when the study reached between

50% until 69% score of yes; and "low risk of bias" when the study reached more than 70% score with yes.
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Data Synthesis

The characteristics of included studies according to population, methodologies, and results obtained
were pooled. A narrative synthesis of the data was conducted. Besides, three studies showed similarities
regarding the outcome and exposure measurement. In these studies, the outcome was evaluated by the OHIP-
14, having been dichotomized reasonably often as the cutoft point for the presence/absence of negative impact
[13,187] or weak (OHIP scores from 0 to 9) and medium (OHIP scores from 10 to 18) impact [117]. The DH was
evaluated by tactile [11,187, evaporative [11,187, and thermal stimulus [117]. These studies showed the
frequency of oral health impact according to the presence/absence of DH. Based on these data, the odds ratio
was estimated as an effect size (quantitative measure of the magnitude of a phenomenon). The results were
statistically pooled through random effects model meta-analysis using the method of DerSimonian & Laird in

STATA, version 17 .0. Heterogeneity among studies was quantified using the I-squared measure.

Results

The online search retrieved 436 studies from databases and 21 from grey literature. After removing the
duplicated references (n= 255), 202 titles and abstracts were analyzed: 179 studies were excluded, and 23 were
selected for the full-text reading. Ten studies investigated the association between DH and HRQoL or OHRQoL
and were included in this systematic review [7,10-187.

These ten studies were published between 2009 [107] and 2021 [187. They were conducted with sample
sizes from 26 [147] to 814 [16] participants, with an age range between 15 [107] and 92 [167] years, in Brazil
[11,18,187, China [12], England [ 167, Germany [107], Malaysia [147], and Turkey [15,17]. Eight studies were
performed with convenience samples of patients who were recruited from dental clinics from Schools of Dentistry
[11,12,14,15,17, private practices 10, or public health services (167, as well as among University staft' and
students [77]. Probabilistic samples from the urban adult population were obtained in two studies [13,187. The
convenience samples included patients complaining of DH [7,10,157], who were undergoing periodontal
treatment [11,12,14,17 | or routine dental treatment [167]. Five of these studies were classified as cross-sectional
[12,18,16-187, one as a clinical study (117, and another as a prospective daily diary study [7]. Three studies
did not present the classification of the study design [10,14,15].

The outcome was OHRQoL for all studies, with one also including HRQoL as a secondary outcome [7].
Specific instruments were used to evaluate OHRQoL (Oral Health Impact Profile, OHIP; Oral Impacts on Daily
Performance, OIDP; Oral Health-related Quality of Life — United Kingdom — OHRQoL-UK) [10-14,17,187 and
the Dentine Hypersensitivity Experience Questionnaire (DHEQ) [7,15,167]. The EuroQol five-dimensional (EQ-
5D) was the instrument chosen to evaluate the general HRQoL [77] (Table 2).

The exposure DH assessment was based on the response of individuals to tactile, evaporative, and cold
stimuli or a combination of them. Some studies evaluated the positive reaction to some stimulus [10,13,14,17,187,
while others assessed the pain intensity using Visual or Numerical Scales [11,12,14,187 or the Schiff Cold Air
Sensitive Scale [15,167]. Porritt et al. [ 7] evaluated the length and frequency of pain sensations due to DH with
two items of an OHRQoL-specific questionnaire, the DHEQ, i.e., self-reported DH. The DH was analyzed
combined with the presence or absence of gingival recession (GR) [18,17] or Non-Carious Cervical Lesions

(NCCL) (18] (Table 2).
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Table 2. Description of the study characteristics, outcome, exposure, and analytical approaches to investigate the association between DH, OHRQoL, and HRQoL.

Author, Location, Language Study Design Setting Participants / Sample Outcome Analysis Methods to Assess Effect Measures
Exposure to DH
The patient who had reacted Linear Regression Coefficient:
5 3 2 5 SR 2 g . 54, —0 5 —
. 656 patients w1t‘h DH (15-82 The score of OHIP-49 (0-196) positiv ely to air StlmulAus Presence of DH+gender: 5.4(1.0-9.59)
Bekes et al. [107], German, = years) versus 1541 general . . . applied by the dentist p=0.016.
. Unreported Dental offices . _ (higher score, higher impact of . .
English population sample (16-79 treating Dentin  Egtimated values of OHIP-19 for groups with

Porritt et al. [77, United
Kingdom, English

Melo et al. [117, Brazil,
Portuguese

Goh et al. [127, China,
English

Wagner et al. [137, Brazil,
English

A Prospective
Daily Diary
study

Clinical study

Cross-sectional

Cross-sectional

United
Kingdom
University

School of
Dentistry

Dental Hospital

Urban area

years)

101 adults were sampled
purposively from staff and
students (18 -63 years)

36 patients (18-59 years)

102 patients (18-75 years)

750 adults (85-59 years)

OHRQoL)

Scores of DHEQ (higher score,
higher impact) and EQ-5D
(higher score, better HRQoL)

High, medium, and low OHRQoL
impact according to OHIP-14
score

CS-OIDP scores

Presence or absence of impact

Presence or absence of OHRQoL
(OHIP-14)

Hypersensitivity in a dental
office

The ordinal scale of the
length of time and frequency
of pain sensations due to DH

The presence or absence of
DH

The presence or absence of
DH

Air blast Visual Analogue
Scale (VAS) score

Tactile VAS score

The presence or absence of
DH

a combination of gender, age, and being or not
a patient

Linear regression coefficient:

Total effect of DH on DHEQ: 0.35 (0.13;0.52)
Direct effect of DH on DHEQ: 0.15 (-0.06;0.32)

Indirect effect of DH on DHEQ: 0.20

(0.06;0.36)

Total effect of DH on HRQoL: -0.13 (-0.26;-
0.04)

Chi-square test with p-value = 0.0352.
Estimated Rate Ratio from reported 2x2 tables:
6.0 (0.80;44.94).

1) Fisher Exact test with p-value: Oral impacts

were higher among those with DH (p<0001).
No individuals without DH reported impact.

2) The mean air-blast VAS score for those
reporting impacts was 31.8 = 21.6, and the
mean tactile stimulation VAS score was 11.6 =
15.6 mm. The mean air-blast VAS score for the
11 subjects who reported no impacts was 21.0
+ 18.6 mm, the mean tactile-stimulation VAS
score was 7.6 = 9.2 mm, and the difference in
mean air-blast VAS scores (p=0.15) and mean
tactile stimulation scores (p=0.42) between
groups were not statistically significant.

3)ANCOVA: Higher air-blast VAS score
(estimate=0.10, p<0.001), higher tactile
stimulation VAS score (estimate 0.13,
p<0.001), non-use of desensitizing agent

(estimate 1.77, p=0.009) and higher age
(estimate: 0.06, p=0.016) were associated with
higher CS-OIDP (R?=0.476)

Odds Ratio - impact among those with GR and
DH concomitantly was 2.27 (1.15-4.44)
(reference category was (0 teeth with GR > 2
mm and DH)

The unadjusted rate ratio was estimated from a
2x2 table. 1.20(1.05-1.37). Higher prevalence of
impact among those with > 1 tooth with DH.

(OMOM
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Masud et al. [147], Malaysia,
English

Basaran and Celik [157,
Turkey, English

Midwood et al. [167],
England, English

Yilmaz et al. [177], Turkey,
English

Soares et al. [187, Brazil,
English

School of
Unreported Dentistry
School of
Unreported Dy

National Health

Cross-sectional
System

School of

Cross-sectional .
Dentistry

Cross-sectional Urban area

26 patients (25-64 years)

251 patients (18-78 years)

814 patients (18-92 years)

205 patients (19-75 years)

197 adults (30-49 years)

Presence of physical,
psychological, and social impacts
according to modified OHIP-14

Total (85 - 255) and subscale
score of DHEQ:  functional
restriction (4-28); adaptation (12-

84);  social  impact  (5-35);
emotional impact (8-56), and
identity (5-35)

Four questions derived from

DHEQ-15 scored on a 7-point
scale: 1) having sensations in my
teeth takes a lot of the pleasure
out of eating and drinking; 2) it
takes a long time to finish some
foods and drinks because of
sensations in my teeth; 3) I have
to change the way I eat or drink
certain things; 4) I have to be
careful how I breathe on a cold

day.

16 items for four domains: two for
symptoms, five for physical
status, five for psychological
status, and four for social status.
Total OHRQoL-UK scores (16-
144) (Higher score, higher impact
of OHRQoL)

Presence or absence of OHRQoL
(OHIP-14 total and by
dimensions)

Positive/negative  response
to cold air applied using a
dental air syringe.

Degree of DH using the
Schiff Cold Air Sensitivity
Scale

DH intensity using the Schift
index following an air blast
stimulus

The  comparison  groups
regarding  gingival-related
complaints were: no
complaint; hypersensitivity;
esthetic; esthetic +
hypersensitivity or other

The comparison groups were
without NCCL or DH, NCCL
without DH, DH without
NCCL, NCCL, and DH

- Significant p-value was reported for the
association of DH with difficulty in chewing
food, difficulty in tooth brushing, and avoiding
certain  foods  (physical aspects). For
psychological aspects, a significant association
was observed in patients’ worries.

- For social aspects, there were no significant
differences. It was not possible to estimate any
effect measure because the number of subjects
with or without DH, which show or not oral
health impacts, is unclear.

Total and subscale DHEQ scores correlated
with the Schiff Cold Air scores (Correlation
coefficients were not shown).

The Spearman’s rho for no pleasure in eating
and drinking (r=0.141; p-value: <0.001); slow
to finish eating and drinking (7=0.152, p-value:
<0.001); change the way [ eat or drink
(r=0.176, p-value: <0.001) and change the way
I breathe on a cold way (r=0.148, p-value:
<0.001).

Patients whose hypersensitivity was a GR-
related complaint presented a mean score of
OHRQoL-UK of 41.23 * 8.31, and without
complaints presented a mean score of 46.34 *
12.17 (p<0.05). There was a higher mean of
OHRQoL-UK for physical, psychological,
social, and symptom domains for groups with
hypersensitivity as a gingival recession related
complaint (p<0.05).

Adults with DH without NCCL showed a
higher prevalence of oral health impact (PR:
1.57; 95% CI: 1.02-2.42). A higher impact on
the physical pain dimension of OHRQoL was
observed for those with DH without NCCL
(PR: 2.46; 95% CI: 1.21-5.00) and with DH and
NCCL (PR: 2.03; 95% CI: 1.21-3.41)
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The studies consistently demonstrated a higher oral health impact (OHRQoL) or worse HRQoL among
those with DH or greater DH intensity than those without this condition [7,10-187]. The response variables
were analyzed considering the total scores and by dimension/subscale of the OHRQoL instruments, or the
categorization was performed, such as presence (at least one impact related to frequency) or absence of impact.
A single study selected four questions of the DHEQ-15 as the outcome [167]. Similarly, the DH exposure was
analyzed as a binary variable (presence/absence) [7,10-14,17,187 or by the score of pain intensity [15,167. The
analytical approaches were mainly hypothetical tests to compare OHRQoL score (average or proportions of
presence/absence of impact) [11-13,177] between groups with and without DH, using Chi-square, Fisher Exact,
Mann Whitney, and Student's t tests. Analyses by OHRQoL dimension showed significant differences in the
frequency of individuals with impacts or a greater average of OHRQoL scores in the symptom, physical,
psychological, and social dimensions among those with DH (p<0.001) [12,14,16-18].

The bivariate analysis demonstrated a correlation between the OHRQoL scores and intensity scores of
DH [[157], as well as between the ordinary scores of each of the DHEQ questions with the maximum Schiff Score
[167]. ANCOVA was the analytical approach demonstrating that a higher DH intensity was related to a higher
OIDP [127. One of the studies adjusted the linear regression model to identity if being a patient (with DH)
compared to population data was related to a higher OHRQoL score and showed an interaction between gender
and being a patient with DH. Higher OHIP scores were observed among men both in the general population
and among patients, and an increased OHIP was observed up to 50 years of age, which remained stable in
individuals between 60 and 80 years of age. Patients presented an OHIP score of approximately 22 points higher
than the general population [107]. The model of structural equations demonstrated a direct association between
the baseline frequency of sensations and the duration of DH and follow-up OHRQoL, which was, in turn,
associated with HRQoL. This study showed the role of illness beliefs and pain-related active and passive coping
in mediating the association between self-reported DH and OHRQoL [77].

DH combined with NCCL (PR: 2.08; 95% CI: 1.21-3.41) or without NCCL (PR: 2.46; 95% CI: 1.21-
5.00) was associated with a higher OHRQoL impact on the physical pain domain after control of the confounding
factors (gender, age, skin color, education, income, toothbrushing frequency, fresh fruit and soft drink
consumption, smoking, alcohol consumption, medication use, temporomandibular disorders, dental caries, and
periodontal disease) [187]. By contrast, another study conducted with adults demonstrated that the DH alone
was not significantly associated with the impact on OHRQoL, only when combined with GR [187 and adjusted
for age, gender, socioeconomic status, smoking, dental care, and missing teeth.

Meta-analysis for the association between the presence of DH and oral health impact, evaluated by the
OHIP-14 (presence/absence of negative oral health impact), resulted in pooled Odds Ratio of 2.14 (95% CI 1.15-
3.99; I? = 57,44%) (Figure 1), indicating a higher chance of negative impact among those with DH. The observed

value of I? may represent substantial heterogeneity among studies.

Risk of Bias
Four studies [12,13,17,187 presented a low risk of bias. The remaining studies presented moderate

(n=4) [7,10,11,157] and high risks of bias (n=2) (14,177 (Figure 2).
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DH presence DH absence Odds ratio Weight
Study OHimpact No OHimpact OHimpact No OH impact with 95% CI (%)
Melo et al., 2015 6 12 1 17 = 8.50[0.90, 80.03] 6.88
Wagner etal., 2016 186 122 217 215 E 3 1.51[1.12, 2.03] 54.70
Soares et al., 2021 53 20 61 63 —— 2.74[1.47, 5.10] 38.43
Overall P 2.14[1.15, 3.99]

Heterogeneity: I’ = 58.52%
Test of 6, = 6;: Q(2) =4.82, p = 0.09

1 4 16 64
Random-effects DerSimonian—Laird model

Figure 1. The pooled odds ratio of the association between dentin hypersensitive (DH) and the presence of
negative oral health impact (OH).

Were the criteria for inclusion in the sample
Were the study subjects and the setting
Was the exposure measured in a valid and
Were objective, standard criteria used for
Were strategies to deal with confounding
Were the outcomes measured in a valid and
Was appropriate statistical analysis used?

Were confounding factors identified?
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Figure 2. Risk of bias summary: reviewers' judgment about each risk of bias item for each included
study (+ = yes; - = no; ? = unclear).

Discussion

This systematic review indicates that DH is associated with OHRQoL, which, in turn, influences
HRQolL. However, the majority of studies presented moderate or high risks of bias. The meta-analysis of three
studies showed DH was associated with a higher chance of negative oral health impact.

The QoL was the response chosen in this systematic review, considering that oral health is multi-faceted
and includes physical and psychosocial functions (ability to speak, smile, smell, taste, touch, chew, swallow, and

convey a range of emotions through facial expressions with confidence and without pain, discomfort, and disease
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of the craniofacial complex). It is an essential component of health and the patient's physical and mental well-
being, influenced by the values and attitudes of individuals and communities [27]. Moreover, instruments of
one's QoL constitute a PRO, incorporating the perception of individuals in the evaluation of the health-disease
process. A predominance of studies was observed in which the response variable (OHRQoL) was evaluated by
means of specific instruments, such as OHIP, OIDP, OHRQoL-UK, and DHEQ [7,10-187. It is essential to
highlight that DHEQ is a condition-specific instrument for DH, in such a way that the measured impacts are
restricted to the DH, which makes it possibly more sensitive to measure this aspect of the oral condition. Only
one study used a generic HRQoL instrument [77]. This demonstrated that individuals with a worse OHRQoL
due to the greater frequency of DH complaints also presented the worst HRQoL scores. This result indicates
that new studies should expand upon the evaluation of the effects of DH beyond its impacts on oral functions.
Although this study did not consider important confounding factors (such as sex and age) in the adjustment of
the model, the indirect effect of the frequency of complaints of DH on OHRQoL and HRQoL were observed,
mediated by negative emotional representations, health anxiety, and pain-related coping, reinforcing the need
for explicative models of DH to include individuals' values and attitudes [77].

Validity is a property that prevents the incorporation of bias (measurement error) in obtaining
measurements. Specifically, in the case of this study, it corresponds to the degree to which an instrument
measures the construct(s) (HRQoL or OHRQoL) it seeks to measure. Reliability is the degree to which the
measurement is free from measurement error [28-307. The validity and reliability of the response variable were
demonstrated in nearly all studies when authors mentioned using validated instruments and cited prior studies
that had tested these properties. One of these studies described the process of the transcultural translation and
adaptation of the DHEQ-48 to Turkish and showed the tests for evaluation of reliability and validity [157]. Two
studies concerning this evaluation criterion were classified as "unclear" [14,177. In one of these, the authors
cited the modified version of OHIP-14 for edentulous individuals, which is inadequate to study the impact on
DH [147]. The OHRQoL-UKR questionnaire was used by Yilmaz et al. [177], who did not report nor mention the
validation process or the reliability evaluation. The response variable, OHRQoL (OHIP-14), was evaluated by
employing an interview in two studies [13,187. Only one of these studies reported reliability throughout the
study through test-retest (137, while the other cited the training of interviewers to conduct the interviews. Still,
the reliability needed to be evaluated throughout the study [187. Although the JBI criterion defines the need for
trained interviewers in the validity evaluation, this criterion did not penalize the majority of studies since the
response variable was evaluated through the self-administered questionnaire [7,10-12,14-17].

The exposure was the DH, evaluated by clinical exam in most studies [10-187. Only one of the studies
evaluated the self-reported length of time and frequency of DH through the items of the validated questionnaire
(DHEQ) [7]. As regards the validity evaluation of the exposure variable, the risk of bias was evaluated by the
performance or lack thereof of the examiners' training by experts (gold standard). In two studies, this process
was reported [16,187]. Other studies cited the carrying out of training and calibration for other clinical measures
but not for DH [11,13,17] or did not report the training and calibration of the examiners for any clinical
conditions [10,12,14,157. It is important to highlight the methodological difficulties in the calibration of
examiners to evaluate DH, especially since it is not ethically recommendable to stimulate pain in an individual
for this purpose.

Moreover, other factors affecting the reproducibility of the observed result between the two measures
could not be controlled in a test-retest, such as the overestimated reaction level in a second exam. There is also

difficulty reproducing the stimulus the individual feels in one's daily routine [317. In this sense, it is essential to
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use standardized methods (time and pressure of applying stimulus, pressure, and movement of the probe in the
touch stimulus) to minimize measurement errors [ 1,317]. Additionally, different methods were used to evaluate
DH, varying from self-reported [77] to the use of indices/scales to obtain pain intensity scores (pain numeric
scale [11,14,157, VAS [12,187, Shift Index [15,167], or the evaluation of the presence and absence of the
condition through stimulus — air, tactile, thermal stimulation [10,18,177).

The risk of bias due to the non-identification and control of confounding factors in investigating the
association of interest or comparing groups was the most frequently observed in the studies included herein.
Confounders are a crucial threat to the validity of observational studies. They occur when comparison groups
differ concerning their risk of the outcome beyond the exposure(s) of interest due to a common cause of exposure
and outcome. Six of the ten studies included in this work collected variables that could be considered confounding
factors in the analysis: age [10,12,18,187, gender [ 10,138,187, socioeconomic condition [ 13,187, habits and health
behaviors [11,18,16,187, parafunctional habits (117, and oral [13,16,187] and general 11,187 health conditions.
Melo et al. [117] and Midwood et al. [167] reported that a questionnaire was answered to evaluate the variable
mentioned above; however, these were not treated as confounding factors in the association between OHRQoL
and DH. Another four studies [10,12,13,187 used statistical strategies to deal with confounding factors. Three
studies used multiple regression models (linear, Poisson, and logistic) according to the characteristics of the
dependent variable, adjusting the association through the potential confounding variable mentioned above. One
study adopted the ANCOVA method to evaluate the effect of the factors of the air-blast VAS score, the tactile-
stimulation VAS score, and the use of a desensitizing agent on an OIDP score that controls age [127]. However,
it is essential to mention that almost none of the studies presented a model or theoretical basis to justify the
selection of adjustment variables. Soares et al. used directed acyclic graph methodology to guide adjustments to
the model, theoretically describing why the variables were considered confounding in the model [187]. Other
studies adopted bivariate statistical analyses and reported no strategy to control confounding factors. In addition,
no comparisons between groups (with and without impact) were presented that could show their comparability
regarding potential confounding factors.

In most studies, there were convenience samples or recruitment from teaching institutions
[7,11,12,14,15,17] or private clinics [10]. Furthermore, many samples contain only individuals with complaints
of hypersensitivity, in which there was an evaluation of the intensity of DH, hindering the comparison or
acquisition of measurement of association, maintaining those without pain as a reference. This situation can
incorporate a selection bias since the inclusion in the study was conditioned to the presence of exposure. Future
studies should include a variable that influences the development of DH, such as the measure of one's QoL, and
adopt the process of randomization or pairing in defining the groups to be compared.

Another criterion of the quality of evidence is the precise description of the inclusion and exclusion
criteria defined before the recruitment of the study participants and the description of the population from which
participants were selected or recruited (demographics, location, and time period). Most of the studies included in
this review presented the inclusion and exclusion criteria of the sample, except for Bekes et al. [107]. Three
studies did not report the data collection period [7,10,147], and one did not report the participants'
sociodemographic characteristics [77], compromising the comparability of the study's findings.

The evaluation of the adaptation of the statistical analysis also demonstrated that the main problem was
the lack of strategies to control confounding factors in investigating the association of interest, primarily since
many studies did not include such measures in their design [7,14,15,17]. However, the non-description of the

criteria for the choice of statistical tests (characteristics of the variables, assumptions violation, such as normal
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distribution, homoscedasticity, and linearity) represented a risk of the incorporation of bias in some studies
[11,12]. Different effect estimates were reported for studies that analyzed dichotomic outcomes (odds ratios,
rate ratios) or continuous outcomes (linear regression coeflicient, difference in means). Nevertheless, in some
studies, the analysis was limited to the correlation between the two scores [15,167] or the register of the p-value
of a hypothesis test [147]. The variation in the effect measures resulted from the diversified methods used to
analyze the outcome and exposure, which hindered the comparability through the presented data.

The JBI was adopted to analyze the confusion, selection, and measurement bias risks, making it possible
to evaluate the validity of the findings. According to Dekkers et al. [327], the quality evaluation in a systematic
etiologic review must focus on bias. The studies included herein were quite different, either statistically or in
methodological terms. Differences in designs, participants, exposure measures, and analytical approaches
hindered the carrying out of a meta-analysis for the combination of results.

This review demonstrates the need to improve the methodological quality of the studies addressing the
association between DH and OHRQoL, especially regarding identifying and controlling the confounding factors
to investigate the association of interest. The selection of appropriate statistical tests according to the
characteristics of the variables was another aspect that deserves attention in future studies. Standardizing
diagnostic methods and tools used to evaluate PRO are necessary to obtain pooled measures. This study selected
only three studies for metanalyses because of the enormous heterogeneity in the chosen methods. Moreover,
checklists should be used to report the study's findings so that all the necessary information is available for a
proper judgment of the available quality of evidence. The major available evidence is either a clinical or a cross-
sectional study. Thus, it is not possible to conclude on causal inference, considering that exposure and outcomes
were measured at the same time.

DH is a frequent oral health condition and may influence the choice of food or drinks or impair
toothbrushing. This epidemiological picture points to a growing demand for treatment for this clinical condition,
challenging the permanent advance of preventive and restorative techniques with positive effects on quality of
life. Including subjective oral health measures can guide oral health care to the perceived signs and symptoms of
DH, making the solutions presented by professionals more effective and promoting improvements in oral health

conditions with positive effects on quality of life.

Conclusion
The consistent finding from studies with a low risk of bias suggests a significant association between
DH and an OHRQoL. Many studies presented a moderate and high risk of bias; therefore, the true effect of DH

on one’s QoL remains uncertain.

Authors’ Contributions

ARSS @ https://orcid.org/0000-0002-1232-1712 Conceptualization, Methodology, Formal Analysis, Investigation, Writing - Original Draft,
Writing - Review and Editing and Visualization.

RSB @ https://orcid.org/0000-0001-9865-6486  Conceptualization, Methodology, Formal Analysis, Writing - Original Draft, Writing - Review
and Editing and Visualization.

JRC @ https://orcid.org/0000-0002-1406-4166  Conceptualization, Methodology, Investigation, Writing - Review and Editing and Visualization.

LLFHC (2 https://orcid.org/0000-0002-0892-9047  Conceptualization, Writing - Review and Editing, Visualization and Supervision.

ANM (0 https://orcid.org/0000-0002-7022-5593  Conceptualization, Writing - Review and Editing, Visualization and Supervision.

RCF (@ https://orcid.org/0000-0001-8897-9345  Conceptualization, Methodology, Formal Analysis, Investigation, Writing - Original Draft,
Writing - Review and Editing, Visualization, Supervision and Funding Acquisition.

All authors declare that they contributed to a critical review of intellectual content and approval of the final version to be published.

11




(<%
Pesqui. Bras. Odontopediatria Clin. Integr. 2028; 23:¢220102
q p g

Financial Support

CNPQ/PIBIC (153277/2020-2); CNPQ (3109388/2022-8); FAPEMIG N° PPM 00603 18; Coordenagio de Aperfeicoamento de Pessoal de
Nivel Superior - Brasil (CAPES) - Finance Code 001; CAPES PROEX N°88887.609100/2021-00.

Conflict of Interest

The authors declare no contlicts of interest.

Data Availability

The data used to support the findings of this study can be made available upon request to the corresponding author.

Supplementary Material

If you wish to have access to supplementary materials, please contact the corresponding author.

References

[1] ZeolaLF, Soares PV, Cunha-Cruz J. Prevalence of dentin hypersensitivity: Systematic review and meta-analysis. J Dent
2019; 81:1-6. https://doi.org/10.1016/j.jdent.2018.12.015

[27 Blaizot A, Ofther D, Trohel G, Bertaud V, Bou C, Catteau C, et al. Prevalence of sensitive teeth and associated factors:
a multicentre, cross-sectional questionnaire survey in Francee. BMC Oral Health 2020; 20:1-10.
https://doi.org/10.1186/512903-020-01216-1

[87] Splietch CH, Tachou A. Epidemiology of dentin hypersensitivity. Clin Oral Invest 2013; 17(Suppl 1):S3-S8.
https://doi.org/10.1007/500784-012-0889-8

[47 Olley RC, Sehmi H. The rise of dentine hypersensitivity and tooth wear in an aging population. Br Dent J 2017;
223(4):293-7. https://doi.org/10.1038/s).bd}.2017.715

[57] West NX, Sanz M, Lussi A, Bartlett D, Bouchard P, Bourgeois D. Prevalence of dentine hypersensitivity and study of
associated factors: A European population-based cross-sectional study. J Dent 2013; 41(10):841-51.
https://doi.org/10.1016/].,jdent.2013.07.017

[67 Alcintara PM, Barroso NFF, Botelho AM, Douglas-de-Oliveira DW, Gongalves PF, Flecha OD. Associated factors to
cervical dentin hypersensitivity in adults: a transversal study. BMC Oral Health 2018; 18(1):1-6.
https://doi.org/10.1186/5129038-018-0616-1

[77 Porritt JM, Sufi F, Barlow A, Baker SR. The role of illness beliefs and coping in the adjustment to dentine
hypersensitivity. J Clin Periodontol 2014; 41(1):60-9. https://doi.org/10.1111/jcpe.12177

[87 Siou JL. How to make a link between Oral Health-Related Quality of Life and dentin hypersensitivity in the dental
office? Clin Oral Investig 2018; 17(Suppl 1):S41-44. https://doi.org/10.1007/500784-012-0915-X

[97 Bekes K, Hirsch C. What is known about the influence of dentine hypersensitivity on oral health-related quality of life?
Clin Oral Investig 2013; 17(Suppl 1):45-51. https://doi.org/10.1007/s00784-012-0888-9

[107] Bekes K, John MT, Schaller HG, Hirsch C. Oral health-related quality of life in patients seeking care for dentin
hypersensitivity. J Oral Rehabil 2009; 86(1):45-51. https://doi.org/10.1111/].1865-2842.2008.01901.X

[117] Melo TL, Silva MJCN, Sousa BM, Freitas SAA, Pereira EM, Pereira AFV. Sensibilidade da dentina e o impacto na
qualidade de vida de pacientes com periodontite cronica da Universidade Federal do Maranhdo. Arq Odontol 2015;
51(4):179-85. [In Portuguese’].

[127] Goh V, Corbet EF, Leung WK. Impact of dentine hypersensitivity on oral health-related quality of life in individuals
receiving supportive periodontal care. J Clin Periodontol 2016; 43(7):595-602. https://doi.org/10.1111/jcpe.12552

[187] Wagner TP, Costa RSA, Rios FS, Moura MS, Maltz M, Jardim JJ, et al. Gingival recession and oral health-related
quality of life: a population-based cross-sectional study in Brazil. Community Dent Oral Epidemiol 2016; 44(4:):390-9.
https://doi.org/10.1111/cdoe. 12226

[147] Masud M, Al-Bayaty FH, Muhamed NAH, Alwi AS, Takiyudin Z, Hidayat MFH. Gingival recession and dentine
hypersensitivity in periodontal patients: Is it affecting their oral health related quality of life?. J Int Dent Medical Res
2017; 10(3):909-914.

[157] Basaran S, Celik C. Turkish adaptation of Dentine Hypersensitivity Experience Questionnaire (DHEQ). Community
Dent Health 2018; 35(1):47-51. https://doi.org/10.1922/CDH_4151Basaran05

[167] Midwood I, Davies M, Newcombe RG, West N. Patients’ perception of their oral and periodontal health and its impact.
A cross-sectional study in the NHS. Br Dent J 2019; 227(7):587-93. https://doi.org/10.1038/541415-019-0721-9

[177] Yimaz M, Oduncuoglu BF, Nisanci Yilmaz MN. Evaluation of patients’ perception of gingival recession, its impact on
oral health-related quality of life, and acceptance of treatment plan. Acta Odontol Scand 2020; 78(6):454-62.
https://doi.org/10.1080/00016357.2020.1758773

12




(<%
Pesqui. Bras. Odontopediatria Clin. Integr. 2028; 23:¢220102
q p g

[187 Soares ARDS, Chalub LLFH, Barbosa RS, Campos DEP, Moreira AN, Ferreira RC. Prevalence and severity of non-
carious cervical lesions and dentin hypersensitivity: association with oral-health related quality of life among Brazilian
adults. Heliyon 2021; 7(3):e06492. https://doi.org/10.1016/].heliyon.2021.e06492

[197 Ni Riordain R, Glick M, Al Mashhadani SSA, Aravamudhan K, Barrow J, Cole D, et al. Developing a standard set of
patient-centred outcomes for adult oral health - an international, cross-disciplinary consensus. Int Dent J 2021;
71(1):40-52. https://doi.org/10.1111/id).12604

[207 Silveira MF, Maroco JP, Freire RS, Martins AMEB, Marcopito LF. Impact of oral health on physical and psychosocial
dimensions: an analysis using structural equation modeling. Cad Satde Publica 2014; 30(6):1169-82.
https://doi.org/10.1590/0102-311X00072013

[217 Santana MJ, Haverman L, Absolom K, Takeuchi E, Feeny D, Grootenhuis M, et al. Training clinicians in how to use
patient-reported outcome measures in routine clinical practice. Qual Life Res 2015; 24(7):1707-18.
https://doi.org/10.1007/511186-014-0908-5

[227 Zucoloto ML, Maréco J, Campos JADB. Impact of oral health on health-related quality of life: a cross-sectional study.
BMC Oral Health 2016; 16(1):1-6. https://doi.org/10.1186/512903-016-0211-2

[237 Baiju RM, Peter E, Varghese N, Anju P. Patient reported outcome assessment of periodontal therapy: a systematic
review. J Clin Diagn Res 2017; 11(8):ZC14-ZC9. https://doi.org/10.7860/JCDR/2017/28505.1034:3

[247 Page M J, McKenzie JE, Bossuyt PM, Boutron I, Hoftmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an
updated guideline for reporting systematic reviews. BMJ 2021; 372:n71. https://doi.org/10.1136/bmj.n71

[257] Moola S, Munn Z, Tufanaru C, Aromataris E, Sears K, Sfetcu R, et al. Chapter 7: Systematic reviews of etiology and
risk. In: Aromataris E, Munn Z (Editors). Joanna Briggs Institute Reviewer's Manual. The Joanna Briggs Institute;
2017. Available from https://reviewersmanual. joannabriggs.org/ [Accessed on October 8, 20197.

[267] Esteves CV, de Campos WG, Amorim Dos Santos J, Kobayashi Velasco S, Guerra ENS, Siqueira WL, et al. Proteomic
profile of saliva collected directly from ducts: a systematic review. Clin Oral Investig 2020; 24(2):559-68.
https://doi.org/10.1007/500784-019-03165-8

[277] Lee JY, Watt RG, Williams DM, Giannobile WV. A New definition for oral health: Implications for clinical practice,
policy, and research. J Dent Res 2017; 96(2):125-7. https://doi.org/10.1177/0022034516682718

[287 Mokkink LB, de Vet HCW, Prinsen CAC, Patrick DL, Alonso J, Bouter LM, et al. COSMIN risk of bias checklist for
systematic reviews of Patient-Reported Outcome Measures. Qual Life Res 2017; 27(5):1171-1179.
https://doi.org/10.1007/511186-017-1765-4

[297 Prinsen CAC, Mokkink LB, Bouter LM, Alonso J, Patrick DL, De Vet HC, et al. COSMIN guideline for systematic
reviews of Patient-Reported Outcome Measures. Qual Life Res 2018; 27(5):1147-57. https://dol.org/10.1007/s11136-
018-1798-3

[807] Terwee CB, Prinsen CAC, Chiarotto A, Westerman MJ, Patrick DL, Alonso J, et al. COSMIN methodology for
evaluating the content validity of patient-reported outcome measures: a Delphi study. Qual Life Res 2018; 27(5):1159-
70. https://doi.org/10.1007/511136-018-1829-0

[317 Idon PI, Esan TA, Bamise CT. Oral health-related quality of life in patients presenting with dentine hypersensitivity:
A randomized controlled study of treatment effect. Eur J Gen Dent 2017; 6:99-105.
https://doi.org/10.4108/ejgd.ejgd_9_17

[327 Dekkers OM, Vandenbroucke JP, Cevallos M, Renehan AG, Altman DG, Egger M. COSMOS-E: Guidance on
conducting systematic reviews and meta-analyses of observational studies of etiology. PLoS Med 2019; 16(2):¢1002742.
https://doi.org/10.1871/journal.pmed.1002742

13




