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Abstract 

 

Objectives: To examine clinically-assessed dentine hypersensitivity and its associations 

with self-reported oral health and quality of life data. 

 

Methods: A cross-sectional, observational, epidemiological study in healthy adults in 

seven European countries was undertaken. Participants underwent a clinical oral 

examination which assessed dentine hypersensitivity (DH) using an evaporative air 

stimulus with clinician reported Schiff scale and participant reported binary (yes/no) 

scores, gingival recession (GR), erosive tooth wear (ETW). Participants also completed a 

questionnaire on oral health, DH and lived experience. 

 

Results: A total of 3,551 participants completed the study, the mean age was 44.0  years 

(standard deviation 17.4), 56.4% were females, and 29.1% had ≥1 site with Schiff 2/3. 

DH was more common buccally than lingually (p<0.001). Binary DH ‘no’ corresponded 

closely to Schiff 0 and ‘yes’ to 2/3. Schiff 2/3 was associated (p<0.001) with ETW, and 

with GR buccally. GR and the coronal and root ETW cervical location code was most 

commonly associated with Schiff 2/3 (p<0.001). DH was most common in lower incisors 

(participant self-reported and clinician reported Schiff 2/3). DH toothpaste use was 

significantly higher in participants with a clinical DH Schiff 2/3 and binary DH positive 

(p<0.001). DH participant pain intensity was rated as important by 37.5% and as very 

important by 14.9%. 

 

Conclusions: DH is a common dental pain condition, with DH, GR and ETW particularly 

associated with the cervical buccal tooth aspect. For over half the participants, pain was 

very important/important to their lived experience.  

 

Clinical significance: DH is not a legitimised dental pain condition. This perception 

needs to change from both oral healthcare and public perspectives. Data demonstrated 

high DH prevalence at different tooth sites with good correlation between examiner, 

participant reporting and quality of life measures, with a strong DH impact on lived 

experience. 
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INTRODUCTION 

Dentine hypersensitivity (DH) is a ubiquitous dental pain condition, affecting 50% of 

the global adult dentate population [1-3]. 

DH emanates from stimulation of crown and/or root dentine, by a naturally occurring 

stimulus, particularly cold food/drink or windy weather, in a healthy, permanent tooth 

in a healthy periodontium [4]. DH is characterised by its rapid onset, intense, sharp 

sensation and is transient in nature, resolving shortly afterwards [5]. DH is diagnosed 

by exclusion of other conditions with similar pain symptoms, and cannot be ascribed to 

any other form of dental defect and/or disease [6]. DH negatively affects people's lived 

experience through impacting everyday activities, such as eating, drinking, talking, and 

social interaction, nevertheless patients do not feel they can discuss it with their dentist 

[7]. DH can, therefore, have a negative effect on quality of life [8]. 

DH is highly prevalent, peaking in the 38–47 age group [1], with the current literature 

supporting a rise in prevalence in young adults in Europe, China and Nigeria [1, 3, 9], 

and more worryingly in adolescence [10-13]. With increased life expectancy, and 

individuals retaining their vital teeth with complete functionality for longer, due to 

caries and periodontal diseases prevention and treatment, condition burden is likely to 

increase.  

Although many associated risk factors have been identified for DH, in particular erosive 

tooth wear (ETW) due mainly to the acidic diet of an otherwise healthy lifestyle [14-17], 

and oral hygiene habits, such as traumatic toothbrushing, contributing to soft tissue 

gingival recession (GR) [18-24], the condition is undoubtedly of multifactorial causation 

and is still to be fully elucidated.  

Whilst DH pain is transient, only present for the duration of the stimulation and for up 

to 2-5 minutes following stimulus cessation [25], it can be debilitating. Recently there 

has been wide consideration of the psycho-social impacts of DH on everyday life, people 

affected by DH reporting substantial impacts [8, 26].  The World Health Organization 

[27] defines oral health as the state of the mouth, teeth and orofacial structures that 

enables individuals to perform essential functions, such as eating, breathing and 

speaking, and encompasses psychosocial dimensions, such as self-confidence, well-

being and the ability to socialize and work without pain, discomfort and 
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embarrassment. Oral health is necessary for quality of life [28], and there is good 

evidence that highly prevalent oral conditions, such as DH and its aetiological associated 

risk factors, have considerable negative effects on day-to-day living. Further, there is 

evidence that a change of dietary habits and oral hygiene regimens, including 

application and brushing of toothpaste, can help prevent or alleviate DH pain [29, 30].  

Systematic reviews have confirmed a negative effect of DH on oral health-related quality 

of life (OHRQoL) that can be reversed with treatment [31-34]. Lived experience data is 

important to capture when assessing DH, to better understand the condition, associated 

risk factors and management. To date, large multicentre epidemiological DH studies 

with clinically diagnosed DH, as defined by a number of outcome measures in 

combination with self-reported DH in healthy adults, are lacking.  

This paper aims to further explore the relationship between the clinically diagnosed and 

self-reported DH data from 3,551 participants from seven European countries 

extending the findings published previously ([1] to elucidate further associated risk 

factor characteristics, supported by an in-depth examination of the clinical data. It will 

aim to give greater understanding into the importance of the participants’ perspective, 

presenting their self-reported oral health, lifestyle, dietary and oral hygiene habits and 

quality of life data, in seven European countries. If we can better understand DH 

sufferers’ habits and how they rate the physical and emotional experience as well as 

quality, intensity, duration and triggers of their DH pain, we can better understand the 

condition and implement superior management strategies. 

 

METHODS 

The methods used for the present study have been described in detail in West et al [1]. 

Those central to the data presented in this manuscript are summarised here. Briefly, the 

study was a cross-sectional, observational, epidemiological, multi-centre study, across 

seven European countries (Germany, Ireland, Italy, Portugal, Spain, Switzerland, UK), in 

adult participants aged 18 or over. All study documents were translated from English 

into the respective languages, and back-translated to confirm accuracy, for the 

participating countries. Participants who provided written informed consent and 

fulfilled the inclusion and exclusion criteria completed a questionnaire (Supplementary 

data Appendix 1), followed by a standardised clinical examination (Supplementary data 
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Appendix 2, data collection forms). The study was approved by an appropriate research 

ethics committee in each participating nation and conducted according to good clinical 

practice guidelines.  

Recruitment 

Participants were individuals attending scheduled appointments in general dental 

practices, and in clinics at university hospitals and dental schools. Individuals who gave 

informed consent were assessed for study eligibility. Only adults with a minimum of 10 

teeth, excluding teeth with crowns or bridges, who were not undergoing orthodontic 

treatment or pregnant, who did not require antibiotic cover for dental treatment, or 

suffer from bleeding disorders, and who had not used analgesic drugs within the 

preceding 24 hours, were recruited. 

Study assessments 

Enrolled participants completed a questionnaire about their oral health (Appendix 1) 

which included 10 questions focussed on DH, including the impact this had on OHRQoL, 

from the shorted Dentine Hypersensitivity Experience Questionnaire (DHEQ) [26, 35, 

36] validated questionnaire (Appendix 1). A clinical examination was then undertaken, 

buccal and lingual/palatal sites of all teeth and gingival units in both dental arches, 

except third molars, were examined by trained, calibrated study dentists [1].  

Eligible teeth were assessed for DH and the related issues of ETW, cervical localisation 

code (CLC) which identifies distinct tooth wear (DTW) (a step or scooped out defect) 

and GR. Each eligible tooth was assessed for DH by a one-second cold air blast at the 

cervical margin with adjacent teeth shielded, using an examiner-reported Schiff scores: 

0 = subject does not respond to sensitivity, 1 = subject responds to stimulus but does 

not request discontinuation of stimulus, 2 = subject responds to stimulus and requests 

discontinuation or moves from stimulus, 3 = subject responds to air stimulus, considers 

stimulus to be painful, and requests discontinuation of the stimulus [37]. Volunteer-

reported clinical stimulus DH pain index (yes/no) was also recorded. ETW was assessed 

using the Basic Erosive Wear Examination (BEWE): 0 = no erosive wear, 1 = early tooth 

loss, 2 = hard tissue surface loss <50%, 3 = hard tissue surface loss >50% (Bartlett et al 

2008)[38]. CLC was assessed using the categorical scale: A = no GR, and no DTW on 

crown in cervical region, B = no GR, and DTW on crown in cervical region, C = GR with 
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or without DTW on root in cervical region and no DTW on crown in cervical region, D = 

GR with DTW on root in cervical region, and DTW on crown in cervical region [39]. GR 

was measured as the greatest recession in mm [cemento-enamel junction (CEJ) to the 

gingival margin] [40]. Dental exclusions for BEWE/DH/CLC, in addition to the general 

exclusions, were teeth with caries, restorations in the proximity of CEJ and, in addition 

for DH, teeth that had been endodontically treated. 

Sample size calculation 

It was planned to recruit approximately 700 participants from each of the seven 

countries, with approximately 70 males and 70 females for each of the age strata 18-27, 

28-37, 38-47, 48-57, ≥58 per country. In a previous European study, the overall 

proportion of participants with clinically elicited DH measured by Schiff score at one or 

more sites was 42% [24]. Considering a DH risk indicator with a prevalence of 

approximately 25%, a study size of 4,900 would detect an odds ratio (OR) of 1.20 with a 

power of 80% at the conventional two-sided 5% alpha level, equivalent to a difference 

of between 45.4% and 40.9% sensitivity in the two groups. 

Statistical analysis 

Analyses in the present report are at participant level, using whole mouth measures 

which summarise the site level data, and at site level. Participant level analyses used the 

generalised Mann-Whitney measure U/mn [41, 42], a non-parametric relative effect size 

measure to quantify the degree of separation between two frequency distributions. Chi-

square analyses, including paired McNemar test, were also used. 

In analyses at site level (Table 2), differences in prevalence of Schiff 2/3 between sites 

with and without ETW or GR were stratified by 35 strata defined by country and age in 

six groups, 18-27, 28-37, 38-47, 48-57, 58-67 and 68+. Bootstrap p-values and 

confidence intervals (CI) for differences were calculated to allow for within-participant 

clustering. 

 

RESULTS 

Participant numbers, demographics and study timelines have been published in detail 

previously. In summary, 3,551 participants were recruited from seven European 

countries. Participants were more commonly female (56.4%), the overall mean body 
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mass index (BMI) was 24.5, 73.9% lived in urban areas, with employment most 

commonly indicated as non-manual (38.7%) [1]. 

The prevalence of clinically-diagnosed DH at the overall participant level in each 

country, together with its relationship with ETW, GR and bleeding on probing (BOP), 

has been published in the first report arising from this study [1]. Clinically-evaluated DH 

data at the participant level, not previously reported, as well as data at tooth site level 

are presented here. 

Clinically-assessed dentine hypersensitivity (DH) and associated factors 

DH as measured by maximum Schiff score on buccal and lingual/palatal surfaces is 

shown in Figure 1. 

 
 
 
 

Figure 1. Maximum Schiff scores of 2/3 compared to 0/1 at buccal and lingual/palatal 

(L/P) surfaces. 

Whilst there was heterogeneity between the countries, for all countries maximum Schiff 

scores of 2 or 3 were more common on buccal cervical surfaces, as compared to 

lingual/palatal surfaces, a difference that was statistically significant (p<0.001), both 

overall and also in each country. 96.6% of participants with a maximum Schiff score or 2 

or 3 reported sensitivity to an air blast, at one or more sites. The corresponding 
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percentages for those with maximum scores 0 and 1 were 4.1% and 47.6%, 

respectively, the latter indicating great ambiguity in relation to a score of 1. 

For 540 participants studied by a single examiner with a known, identical, consistent 

approach to charting DH, the first tooth exposed to air blast (always tooth 17 in this 

sub-series) yielded a Schiff score of 1 in 49.2% of cases. This was considerably more 

than for any other tooth, in particular contralateral tooth 27 (26.1%, p<0.001). 

The association between clinical DH as measured by Schiff score and CLC is shown in 
Table 1. 
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Table 1. Cross tabulation of Schiff score and cervical localisation code (CLC per 
tooth/tooth site. 

 Schiff score 

 0 1 2 3 2 or 3 

CLC 
Both 
surfaces 

A no GR, no coronal DTW 72.8% 25.4% 1.6% 0.2% 1.7% 

B no GR, distinct coronal DTW 71.5% 25.5% 2.5% 0.4% 3.0% 

C GR, no coronal DTW 56.5% 37.6% 5.3% 0.7% 6.0% 

D GR + coronal + root DTW 61.6% 28.5% 8.0% 1.9% 9.9% 

CLC 

Buccal 

A no GR, no coronal DTW 68.7% 28.7% 2.3% 0.3% 2.6% 

B no GR, distinct coronal DTW 67.1% 28.6% 3.7% 0.6% 4.3% 

C GR, no coronal DTW 52.6% 40.0% 6.5% 0.9% 7.4% 

D GR + coronal + root DTW 59.0% 30.6% 8.4% 2.0% 10.4% 

CLC 
Lingual/ 
palatal 

A no GR, no coronal DTW 75.9% 23.0% 1.0% 0.1% 1.1% 

B no GR, distinct coronal DTW 75.5% 22.7% 1.5% 0.3% 1.8% 

C GR, no coronal DTW 62.6% 33.7% 3.3% 0.4% 3.7% 

D GR + coronal + root DTW 71.1% 21.1% 6.3% 1.6% 7.8% 

DTW = distinct tooth wear, GR = gingival recession 

Sites coded CLC-D, indicating both GR, coronal and root DTW, were most commonly 

associated with DH (Schiff 2/3). Sites coded CLC-C were shown to have 2.1 times more 

DH (Schiff 2 or 3) than sites coded CLC-B, while the difference in DH between CLC-A and 

CLC-B was smaller, CLC-B sites having 1.61 times more DH than sites coded CLC-A. In 

the absence of coronal DTW, GR was more often associated with DH buccally, than it 

was lingual/palatally. 

Table 2 shows tooth site level associations between DH, ETW and GR.  

Table 2. The association of Schiff 2/3 and erosive tooth wear (ETW), assessed by the 
Basic Erosive Wear Examination (BEWE), or gingival recession (GR), on buccal surfaces. 

Buccal  % Schiff sites 2 or 
3 for: 

Adjusted 
difference 

95% 
confidence 

interval 

p-value 

BEWE 

Positive 2 or 3 2379 / 31303 
(7.6%) 

4.2% 2.9% to 5.5% p<0.001 
Negative 0 or 1 1886 / 53796 

(3.5%) 

GR 

Positive 
(1mm+) 

2708 / 34432 
(7.9%) 

4.6% 3.8% to 5.3% p<0.001 
Negative 
(0mm) 

1456 / 49911 
(2.9%) 
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Palatal/lingual % Schiff sites 2 or 3 
for: 

Adjusted 
difference 

95% 
confidence 

interval 

p-value 

BEWE 
Positive 2 or 3 698 / 23620 (3.0%) 

2.2% 0.4% to 4.0% p=0.02 
Negative 0 or 1 865 / 60559 (1.4%) 

GR 

Positive 
(1mm+) 

718 / 18296 (3.9%) 

2.7% 1.2% to 4.3% p<0.001 

Negative (0mm) 796 / 65264 (1.2%) 

 
Differences in proportions with Schiff score 2/3 were adjusted for confounding with 

country and age group by stratification, with bootstrapping for non-independence. Both 

ETW and GR were significantly associated with DH. No clear relationship at site level of 

DH to probing depth or bleeding was found. 

Clinically-assessed dentine hypersensitivity and questionnaire variables 

Many of the associations between clinical DH and questionnaire variables were 

reported in West et al [1]. Dominant hand analysis, however, was not included in the 

earlier publication and it demonstrated that there was no statistically significant 

association between the participants dominant hand and maximum Schiff score on the 

teeth, on the corresponding side of the mouth for buccal or for lingual/palatal sites. 

However, when data were split by toothbrush type (manual versus powered), a positive 

association between dominant hand and the mean maximum Schiff score on the teeth 

on the corresponding side of the mouth brushed first, approached significance on buccal 

surfaces for manual brushers (difference in mean maximum Schiff dominant hand – 

non-dominant hand, +0.03 with 95% CI [-0.001; +0.06]). 

Also not reported previously is the association between clinical DH and dry mouth or 

bad breath. DH was significantly positively associated with both conditions (Table 3), all 

these differences being statistically significant (p<0.001). 

Table 3. Mean maximum Schiff and % binary dentine hypersensitivity (DH) (yes/no), 
association with bad breath and dry mouth. 

DH 
measure 

Condition Yes No 
Don’t 
know 

U/mn 95% CI 
P-value Lower 

limit 
Upper 
limit 

Mean 
max 
Schiff 

Dry mouth 1.26 1.08 1.23 0.559 0.531 0.587 <0.001 
Bad breath 1.18 1.04 N/A 0.549 0.529 0.567 <0.001 

Dry mouth 14.09 8.20 10.34 0.579 0.550 0.608 <0.001 

                  



Page  12  of  32 

% binary 
DH 

Bad breath 10.16 7.98 N/A 0.534 0.515 0.553 <0.001 

U/mn, Generalised Mann-Whitney measure; CI, confidence interval; N/A, not applicable. 

All participants were asked about their use of DH treatments. Overall, 27.1% 

participants reported using a DH toothpaste, but 10.9% participants did not know if the 

toothpaste they used was formulated for DH. More females used DH toothpaste than 

males (30.4% versus 22.8%, p<0.001) and more men were unsure if the toothpaste they 

used was a DH toothpaste than women (15.6% versus 7.3%, p<0.001).  

Mean age differed significantly between the three groups (DH toothpaste, non-DH 

toothpaste, unsure), ranging from 42.2 years in non-DH toothpaste, to 49.4 years in 

users of a DH toothpaste (p<0.001). 

The association between DH treatments and clinically diagnosed DH is shown in Table 

4. 

Table 4. Association between use of dentine hypersensitivity (DH) treatments and 
clinically-assessed DH. 

  Mean by use of 
DH toothpaste Compare ‘Yes’ vs ‘No’ groups 

  Yes No U/mn Lower Upper P-value 

Max 
Schiff 

All sites 1.31 1.03 0.587 0.565 0.608 <0.001 
Buccal 1.27 1.00 0.585 0.563 0.606 <0.001 
Palatal/lingual 0.81 0.60 0.574 0.552 0.595 <0.001 

% 
binary 
DH 

All sites 12.86 7.50 0.600 0.579 0.622 <0.001 
Buccal 17.31 10.39 0.598 0.577 0.619 <0.001 
Palatal/lingual 8.41 4.57 0.576 0.554 0.597 <0.001 

  Mean by 
professional 

advice Compare ‘Yes’ vs ‘No’ groups 
  Yes No U/mn Lower Upper P-value 

Max 
Schiff 

All sites 1.56 1.51 0.520 0.490 0.550 0.189 
Buccal 1.52 1.48 0.515 0.485 0.546 0.321 
Palatal/lingual 0.94 0.94 0.501 0.471 0.532 0.931 

% 
binary 
DH 

All sites 17.21 14.65 0.537 0.506 0.567 0.017 
Buccal 22.73 20.29 0.534 0.504 0.564 0.027 
Palatal/lingual 11.71 8.96 0.528 0.497 0.558 0.073 

U/mn, Generalised Mann-Whitney Measure; Lower, lower limit of the 95% confidence 
interval; Upper, upper limit of the 95% confidence interval. 

The use of a DH toothpaste was significantly associated with clinically-diagnosed DH 

(maximum Schiff score and participant confirmation of DH following an air blast). 
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Receiving advice from a dentist about DH treatments was more common in those with 

clinically-diagnosed DH, and the association was borderline for DH confirmed by 

participants following an air blast. 

Associations between clinically-diagnosed and self-reported dentine hypersensitivity 

Overall, 40.6% of participants reported suffering from sensitive teeth, 51.4% confirmed 

DH in response to an air-blast (yes/no) and 29.0% had a maximum Schiff score of 2 or 3 

[1].  

At the participant level, clinically-diagnosed DH was substantially associated with self-

reported  DH, as measured by Schiff or participant response to an air-blast (Table 5). 

However the agreement was not perfect. 

Table 5. The association between self-reported and clinically-diagnosed dentine 
hypersensitivity (DH) 

 Mean % sites max Schiff 
by SR-DH 

Compare 
‘Yes’ vs ‘No’ groups 

 

 Yes No U/mn Lower Upper p-value 

All sites 1.54 0.82 0.729 0.712 0.746 <0.001 
Buccal 1.50 0.79 0.727 0.710 0.744 <0.001 
Palatal/lingual 0.94 0.48 0.663 0.645 0.681 <0.001 

 Mean % sites binary DH 
by SR-DH 

Compare 
‘Yes’ vs ‘No’ groups 

 

 Yes No U/mn Lower Upper p-value 

All sites 15.88 4.51 0.733 0.715 0.749 <0.001 
Buccal 21.40 6.22 0.733 0.715 0.749 <0.001 
Palatal/lingual 10.35 2.80 0.644 0.626 0.662 <0.001 

U/mn, Generalised Mann-Whitney measure; Lower, lower limit of the 95% confidence 
interval; Upper, upper limit of the 95% confidence interval; max, maximum. 

At site level, clinically-diagnosed DH was found at 8.8% (14,901/169,709) of buccal or 

palatal sites following an air-blast and 3.4% (5,806/169,709) scored Schiff 2 or 3. 

Separately, participants self-reported DH, which teeth were sensitive on a mouth map, 

and in total 5,519 teeth, were identified as sensitive. On average, participants who self-

reported DH indicated four sensitive teeth. 

The distribution of the sites identified as Schiff 2/3 and the frequency each tooth was 

self-reported DH as sensitive, from the mouth map data, are shown in Figure 2A-C. The 

pattern is parallel in both arches, with a main peak in first incisors and a subsidiary 

peak in first molars.  
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Figure 2. Distribution of dentine hypersensitivity (DH) data 7-7 expressed as a % of the 
number of participants who had that tooth scored. A, Schiff 2/3 buccal sites; B, Schiff 
2/3 lingual/palatal sites; C, S self-reported DH (SR DH) by tooth as identified by 
participants on a questionnaire mouth map. 

 

The tooth level agreement of self-reported DH with clinically determined DH is shown 

in Table 6, both across all tooth positions and for four zones of the mouth. 

Table 6. Agreement of self-reported dentine hypersensitivity (SR-DH) teeth with 
clinically determined DH [Schiff and binary dentine hypersensitivity (DH] sites. 

 Sensitivity Specificity 
Positive  

predictive value  
Negative 

predictive value  

Across 28 teeth 
SR-DH vs Schiff 30.7% 86.6% 21.4% 91.3% 
SR-DH vs binary DH 25.4% 88.0% 40.3% 78.8% 

Upper anteriors (13-23)  
SR-DH vs Schiff 37.7% 83.1% 16.6% 93.7% 
SR-DH vs binary DH 30.8% 84.7% 34.5% 82.4% 

Upper posteriors (17-14 & 24-27) 
SR-DH vs Schiff 32.1% 86.5% 23.5% 90.8% 
SR-DH vs binary DH 25.7% 87.9% 42.2% 77.5% 

Lower anteriors (43-33) 
SR-DH vs Schiff 33.6% 86.0% 25.1% 90.3% 
SR-DH vs binary DH 29.9% 88.6% 48.8% 77.7% 
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 Sensitivity Specificity 
Positive  

predictive value  
Negative 

predictive value  
Lower posteriors (47-44 & 34-37) 

SR-DH vs Schiff 21.7% 90.2% 20.4% 90.8% 
SR-DH vs binary DH 16.7% 90.6% 35.0% 78.2% 

Self-reported DH accurately reports teeth in areas in the mouth that are not sensitive, 

specificity and negative predictive value are high for both Schiff score and DH in 

response to an air-blast; but it is not accurate at reporting which tooth is sensitive  in a 

specific area, sensitivity is low for both clinically-assessed DH measures, especially for 

lower posterior teeth and positive predictive value is very low for Schiff, especially for 

upper anteriors. 

Characteristics of self-reported dentine hypersensitivity 

As previously reported, variation in self-reported DH was evident across the seven 

countries, with the percentage of participants confirming they were DH sufferers 

ranging from 30.9% of participants in Ireland to 50.4% participants in the UK [1]. Self-

reported DH was more common in females (904/1,995; 45.3%) than in males 

(533/1544; 34.5%) (p<0.001), and the mean age of those with self-reported DH was 

45.5, as compared to 42.9 in those who confirmed they did not suffer from DH 

(p<0.001). Similar to clinical measures of DH, the proportion who self-reported DH 

increased with age initially and then decreased steadily in older adults. However, self-

reported DH was most prevalent in a slightly older age group than clinically determined 

DH; 48-57 as compared to 38-47.  

Participants with self-reported DH were asked a series of additional questions about 

their DH, summary statistics of participant responses by country and overall are shown 

in Table 7.  
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Table 7. Self-reported dentine hypersensitivity (DH) characteristics 

 Germany Ireland Italy Portugal Spain Switzerland UK Total 

Suffer DH*  
n 704 181 614 350 377 529 785 3540 
Yes (n) 
Yes (%) 

231 
32.8% 

56 
30.9% 

298 
48.5% 

128 
36.6% 

140 
37.1% 

188 
35.5% 

396 
50.4% 

1437 
40.6% 

Length of time suffered from DH       
n 223 56 293 128 140 181 396 1417 
< 1 year 8.1% 5.4% 15.0% 8.6% 9.3% 3.3% 8.6% 9.1% 
1-2 years 12.6% 10.7% 15.4% 7.8% 12.1% 9.9% 11.9% 12.1% 
> 2 years 57.4% 60.7% 41.3% 72.7% 57.9% 67.4% 64.1% 58.8% 
Don’t know 22.0% 23.2% 28.3% 10.9% 20.7% 19.3% 15.4% 20.0% 

Triggers reported        
n 231 56 298 128 140 188 396 1437 
Hot food/drink 12.6% 23.2% 16.1% 23.4% 20.7% 18.1% 16.9% 17.4% 
Cold food/drink 75.3% 89.3% 82.6% 91.4% 97.1% 71.8% 89.6% 84.4% 
Sweet 
food/drink 

29.0% 32.1% 18.8% 26.6% 18.6% 20.7% 34.6% 26.2% 

Ambient cold 
air 

44.2% 37.5% 27.9% 50.0% 35.0% 39.9% 34.8% 37.0% 

Tactile  16.0% 10.7% 19.5% 25.8% 15.0% 16.0% 11.6% 16.1% 
Toothbrushing 25.5% 12.5% 20.5% 39.1% 23.6% 16.5% 19.4% 22.1% 

Number of triggers        
n 231 56 298 128 140 188 396 1437 
0 4.3% 0.0% 2.0% 1.6% 1.4% 9.6% 1.8% 3.1% 
1 32.0% 46.4% 44.6% 28.1% 34.3% 30.3% 31.8% 34.8% 
2 34.6% 21.4% 30.9% 23.4% 37.1% 38.3% 38.1% 34.0% 
3 19.5% 16.1% 14.8% 16.4% 12.1% 13.3% 18.7% 16.4% 
4 6.1% 12.5% 4.7% 22.7% 10.7% 6.9% 5.3% 7.9% 
5 2.2% 3.6% 2.3% 5.5% 3.6% 1.1% 4.0% 3.1% 
6 1.3% 0.0% 0.7% 2.3% 0.7% 0.5% 0.3% 0.8% 
mean 
(Standard 
deviation) 

2.03 
(1.16) 

2.05 
(1.21) 

1.85 
(1.08) 

2.56 
(1.41) 

2.10 
(1.18) 

1.83 
(1.12) 

2.07 
(1.09) 

2.03 
(1.16) 

Importance of the intensity of DH pain      
n 224 54 294 127 139 179 395 1412 
Not important 11.2% 3.7% 7.5% 3.1% 5.8% 11.2% 10.6% 8.7% 
Little 
importance 

45.1% 25.9% 26.2% 17.3% 31.7% 53.1% 40.8% 36.4% 

Some 
importance 

32.6% 51.9% 42.5% 42.5% 46.0% 23.5% 36.5% 37.5% 

Very important 8.0% 18.5% 21.1% 35.4% 15.1% 7.3% 10.6% 14.9% 
Don’t know 3.1% 0.0% 2.7% 1.6% 1.4% 5.0% 1.5% 2.4% 

Degree of DH pain (none 0 – 10 worst imaginable)     
n 222 55 291 126 139 173 396 1402 
mean 3.19 4.16 4.99 5.17 5.25 3.38 3.83 4.19 
(SD) (2.03) (1.78) (2.43) (2.18) (2.34) (1.99) (1.97) (2.23) 
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 Germany Ireland Italy Portugal Spain Switzerland UK Total 
Impact of DH pain on daily life (none 0 – 10 worst 
imaginable) 

   

n 221 55 289 127 140 178 395 1405 
mean 1.94 2.76 3.96 3.83 3.41 2.23 2.29 2.84 
(SD) (2.15) (2.26) (2.87) (3.01) (2.47) (2.02) (2.07) (2.53) 

QoL (8-item DH related: 0 least – 100 greatest impact of DH on QoL)   
n 220 55 285 128 139 163 388 1378 
mean 31.9 49.5 52.2 48.8 51.7 32.0 47.3 44.7 
(SD) (19.9) (23.7) (22.3) (22.3) (23.1) (20.1) (18.7) (22.3) 

*Published previously, but included here for completeness [1]. QoL, quality of life. 
Across all countries, DH had most commonly been suffered for more than 2 years and 

cold food/drink was the most common trigger; participants most frequently reported 

one DH trigger (Ireland, Italy, Portugal) or two DH triggers (Germany, Spain, 

Switzerland, UK). The proportion of manual brushers was significantly higher in those 

who identified toothbrushing as a trigger than those who do not (55.1% versus 47.3%; 

p = 0.016). 

Overall, DH pain intensity was most often reported as being of some importance (37.5% 

participants), while 14.9% of participants rated it as very important. DH pain 

importance varied considerably across the countries. More than 50% of participants in 

Germany, Switzerland and the UK rated their DH pain intensity as of little importance or 

not important to them. By contrast, 35.4% of participants in Portugal and 21.1% 

participants in Italy rated their DH pain intensity as very important. Similarly, the mean 

degree (how painful) and impact of DH pain on daily life was lowest in Switzerland, 

Germany and the UK and highest in Portugal, Spain and Italy. Country differences in the 

combined score for the 8 items that comprised the quality of life (QoL) question 

followed a similar pattern with the exception of UK participants who rated the impact of 

DH on their QoL relatively highly. 

There was a similar age profile for the self-reported DH characteristics as there was for 

self-reported DH, each being most frequently reported in the 38-45 or 48-57 age 

groups. Two characteristics that did not fit this pattern were the identification of cold 

food/drink as a trigger which was extremely common in all age groups, only tailing off 

in those aged 68 or over to just below 80% of participants in this group, and duration of 

suffering DH which plateaued at around 80% after age 38 (Figure 3). 
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Figure 3. Dentine hypersensitivity (DH) characteristics by age. The mean number of 
triggers (A), the percentage of participants responding to each trigger (B), the mean DH 
pain intensity and impact scores (C), the percentage of participants suffering from DH 
for more than 2 years and rating their DH as of come importance/very important (D), 
the mean composite quality of life (QoL) score (E). 

DH characteristics were analysed by gender. There was no difference in the overall 

scores for the degree of DH pain or its impact on daily life between males and females. 

However, all triggers, apart from touch, were more commonly reported by women than 

men, and gender specific statistically significant differences were observed for sweet 

food/drink (p = 0.042) and ambient cold air (p = 0.021). The length of time that DH had 

been suffered was similar in males and females, but significantly more females than 

males indicated their DH pain intensity was of some importance or very important to 

them (U/mn = 0.460, p=0.01). QoL scores were generally higher (worse) in females than 

males, with the composite score and several individual items being significantly higher 
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in women than in men (Table 8). Men only scored higher than women for one QoL item: 

‘Having sensations in my teeth makes me feel as though I am unhealthy’, but the 

difference was not statistically significant. 

Table: 8. Quality of life (QoL) scores, gender differences (taken from short Dentine 
Hypersensitivity Experience Questionnaire - DHEQ) 

Test Result Variable(s) U/mn P-value 
95% Confidence Interval 

Lower Bound Upper Bound 

Composite Score 0.462 0.018 0.430 0.493 
Less pleasure eat/drink 0.474 0.105 0.442 0.506 
Problems-Ice cream 0.452 0.003 0.420 0.484 
Change eat some food 0.489 0.475 0.457 0.520 
Care -Breathe Cold 0.470 0.062 0.439 0.501 
Avoid teeth with foods 0.466 0.035 0.435 0.498 
Dentistry painful 0.454 0.004 0.423 0.485 
Sensations annoying 0.468 0.047 0.436 0.500 
Sensations unhealthy 0.507 0.659 0.475 0.539 

U/mn, Generalised Mann-Whitney measure 

 

Associations between self-reported dentine hypersensitivity characteristic and other 
clinical conditions 
There were no significant associations between a maximum clinical BEWE score of 2 or 

3 and self-reported DH characteristics. By contrast, significant positive associations 

were seen between some DH characteristics and degree of gingival recession (GR) 

(Table 9).  

Table 9. Self-reported dentine hypersensitivity (DH) characteristics and their 
association with gingival recession (GR). 

  n Mean  Contrast U/mn Lower Upper P-
value 

Degree of DH pain (none 0 – 10 worst imaginable)    
Max GR 0 101 4.50 3+ vs 0 0.471 0.413 0.530 0.339 

1-2mm 410 3.92 3+ vs 1-
2 

0.540 0.506 0.573 0.022 

 3mm+ 880 4.28      
Impact of DH pain on daily life (none 0 – 10 worst imaginable)   
Max GR 0 101 2.92 3+ vs 0 0.505 0.446 0.564 0.872 
 1-2mm 409 2.44 3+ vs 1-

2 
0.560 0.527 0.594 <0.001 

 3mm+ 884 3.01      
How long suffered from DH (% over 2 years)     
Max GR 0 77 66.2%      
 1mm+ 1047 74.0% 0 vs 1+ 0.535 0.468 0.600 0.306 
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  n Mean  Contrast U/mn Lower Upper P-
value 

 0-2mm 392 65.6%      
 3mm+ 732 77.7% 0-2 vs 

3+ 
0.562 0.527 0.597 <0.001 

Importance of the intensity of DH pain (% some or very important)   
Max GR 0 97 56.7%      
 1mm+ 1270 53.5% 0 vs 1+ 0.468 0.410 0.528 0.296 
 0-2mm 500 47.4%      
 3mm+ 867 57.4% 0-2 vs 

3+ 
0.550 0.518 0.581 0.002 

U/mn, Generalised Mann-Whitney measure; Lower, lower limit of the 95% confidence 
interval; Upper, upper limit of the 95% confidence interval; Max, maximum. 

Participants with maximum GR of 1-2 mm had significantly lower scores for the degree 

of their DH pain and the impact of DH pain on daily life, as compared to those with 3 

mm or more GR. Significant positive associations were also seen between those with GR 

of 3 mm or more, and the length of time DH had been suffered and the importance of the 

DH pain. There were no associations between specific triggers of DH or the number of 

triggers of DH and GR. 

Associations between self-reported QoL items and maximum clinical GR or maximum 

BEWE score of 2 or 3 are shown in Table 10. 

Table 10. Self-reported dentine hypersensitivity (DH) quality of life (QoL) items and 
their association with maximum Basic Erosive Wear Examination (BEWE) scores of 0/1 
or 2/3 and any gingival recession (GR). 

 BEWE 2/3 v BEWE 0/1 GR 0 versus any GR 
 U/mn Lower Upper p value U/mn Lower Upper p 

value 

Combined score 0.496 0.460 0.532 0.839 0.470 0.415 0.526 0.318 
Less pleasure 
eat/drink 

0.484 0.447 0.522 0.408 0.426 0.371 0.481 0.012* 

Problems-ice 
cream 

0.483 0.445 0.521 0.372 0.443 0.381 0.505 0.055 

Change eat some 
food 

0.461 0.423 0.499 0.041* 0.453 0.397 0.509 0.113 

Care-breathe 
cold 

0.489 0.452 0.527 0.578 0.455 0.394 0.516 0.127 

Avoid teeth with 
foods 

0.458 0.421 0.495 0.029* 0.469 0.410 0.528 0.295 

Dentistry painful 0.588 0.551 0.625 <0.001* 0.591 0.533 0.649 0.002* 
Sensations 
annoying 

0.482 0.444 0.520 0.341 0.457 0.398 0.516 0.143 
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Sensations 
unhealthy 

0.526 0.490 0.563 0.166 0.538 0.480 0.596 0.196 

*Statistically significant differences. U/mn, Generalised Mann-Whitney measure; Lower, 
lower limit of the 95% confidence interval; Upper, upper limit of the 95% confidence 
interval. 

Finding dentistry painful was positively strongly significantly associated with both any 

recession (GR 1 mm or more) and a maximum BEWE score of 2 or 3. The other 

significant associations were inverse, avoiding sensitive teeth when eating certain foods 

and changing foods that are eaten were associated with a maximum BEWE score of 0 or 

1, while having less pleasure in each or drinking was associate with having no GR. 

 

DISCUSSION  

In this European dataset, based on 3,551 participants from seven European countries, 

DH prevalence was high, with marked variation across countries and age groups. 

Overall, 29.0 % of participants had a clinician-reported DH Schiff score of 2 or 3, 51.4% 

self-reported DH in response to an air-blast, and 40.6 % of participants self-reported DH 

when completing the questionnaire. These three measures of DH had a significant 

agreement and broadly similar pattern of age distribution [1]. 

Site-level data for dentine hypersensitivity 

When reviewing the site level data in this dataset, DH Schiff score of 2 or 3 for buccal 

cervical DH was more frequent than lingual cervical DH (p<0.001) in all seven European 

countries, most markedly in the UK. Overall data demonstrated almost twice as frequent 

buccal DH than lingual DH. Although there is ample literature on the prevalence of 

buccal and lingual recession [43, 44], most studies focus on only buccal/labial GR 

association with DH. This is most likely due to ease of access for the clinician in DH 

clinical studies, patient identification of sites and frequency of lesions, rather than lack 

of its presence. Demirci and co-workers [15] commented on buccal and lingual DH in a 

clinical study with three DH assessments: tactile stimulus with verbal rating score, air 

blast with visual analogue scale (VAS), and self-reported questionnaire study, with 

1,210 patients. Results showed DH buccal surface prevalence of 86.3% with air and 

tactile stimuli, compared to 53.7% lingual DH, the same site distribution trend as in the 

present report.  
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In explanation of why there is more buccal recession than lingual, Cone Beam Computed 

Tomography and surgical clinical experience frequently demonstrate the buccal root 

surface has minimal bone coverage, either due to natural bone morphology or 

orthodontic expansion of the arch [45]. Once GR occurs, for example, due to 

combinations of thin gingival phenotype accompanied by traumatic toothbrushing, 

cementum will quickly be lost resulting in exposed dentine [43, 46, 47]. Whilst 

traumatic toothbrushing may be a contributing factor to the development and 

progression of this multifactorial condition, evidence to prove this association is largely 

circumstantial [48].  

In contrast, palatally/lingually there is good bone coverage of the palatal/ lingual root 

surface unless the tooth is malpositioned or due to extensive bone loss (e.g., in 

periodontitis) [43, 45]. In general, palatal/lingual gingival phenotype is thick, as 

opposed to the buccal/labial phenotype which can be thin or thick at any site [49]. 

Gingival phenotype is often not recorded in DH studies and indeed this has been raised 

a study limitation [50].  Gingival phenotype was recorded at buccal and palatal/lingual 

sites of all scoreable teeth in the present study, and the participants fell into one of three 

groups: having no thin sites, having all thin sites and having a mixture of thick and thin 

sites [1]; further details  will be published in a future manuscript. 

Buccally tooth site level associations between clinical DH, ETW and GR were associated 

with a Schiff score of 2 or 3, as compared with a tooth score of 0 or 1. This has been 

demonstrated in previous studies for overall and buccal aspects [15, 24, 50], and this 

finding although unsurprising gives a deeper delve into the condition.   

Assessment of dentine hypersensitivity  

Overall, 75.9 % of participants in this study had a Schiff score of 1 or higher on at least 

one tooth, indicative of DH, with 29.0 % having a Schiff score of 2 or 3 [1]. The Schiff Air 

Sensitivity [37], an examiner-based ordinal index scored immediately following 

application of the evaporative (air) stimulus scale, focuses on a combination of specific, 

observable, physical, behavioural and verbal responses from the participant, which may 

facilitate discrimination. It is interesting to consider whether Schiff 1 should be 

regarded as DH or not. Historically, DH clinical product evaluation studies [37, 51] 

utilised a Schiff score of 1 (Subject responds to air stimulus but does not request 
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discontinuation of stimulus), as a measure of DH. Subsequently clinical evaluation 

studies moved to only Schiff 2 and 3 (2, Subject responds to air stimulus and requests 

discontinuation or moves from stimulus; 3, Subject responds to stimulus, considers 

stimulus to be painful, and requests discontinuation of the stimulus) as outcome measures 

[52-54]. Results from the present study confirm that Schiff 2/3 and 0 overall agree with 

the binary “yes/no” participant response on stimulation of the corresponding buccal or 

lingual cervical site. Further, evidence for dichotomising the Schiff scale for recording 

DH pain at 0/1 and 2/3 is confirmed when comparing self-reported “Yes” to DH with 

Schiff, there being significant agreement for all sites, buccal and lingual. In contrast, a 

Schiff score of 1 was only associated with a “yes” response half of the time. The analyses 

present a picture of far-from-perfect agreement between our various variables relating 

to sensitivity when considering Schiff score 1 as DH pain, possibly reflecting 

participants with a low pain threshold and the range of discomfort characterised by the 

condition, from mild to severe. The authors suggest a Schiff score of 1 has value and is 

worth capturing in epidemiological studies for the reasons indicated in this paper. 

However, for product evaluation studies, a Schiff 2/3 would be an advisable and more 

predictive cut off score.  

In 2020, the International Association for the Study of Pain (IASP) revised the definition 

of pain to “An unpleasant sensory and emotional experience associated with, or 

resembling that associated with, actual or potential tissue damage,” [55] . Pain is always 

subjective, each individual learning the application of the word through experiences 

related to injury in early life [55] and it may not be directly proportional to the severity 

of the stimulus, with for example anticipation of a painful experience influencing brain 

activity [56]. Participant anticipation of pain was demonstrated in this study with a 

single examiner with a known, identical, consistent approach to charting DH.  The first 

tooth exposed to an air-blast yielded a Schiff score of 1 more often than any other tooth. 

The phenomena observed can be partially explained by looking to the mutual 

contribution of conditioning and expectancy mechanisms [57]. When evaluating DH for 

diagnosis, this needs to an intrinsic part of the process.  

There is also complexity when identifying the characteristics and triggers of the 

condition due to the heterogeneous study methodology, making direct comparative 

findings more difficult to interpret both in product evaluation studies and 
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epidemiological studies.  Clinical studies evaluate the condition with objective stimuli, 

most commonly a cold air blast or tactile Yeaple probe [5]; and patient responses such 

as binary “yes/no” pain, self-reported participant VAS, verbal descriptors which are 

subjective and/or objective clinician measurement such as Schiff score following 

applied stimuli [5]. Other study designs rely on surveys with questionnaires [58] and 

more sophisticated tools to capture the impact of interventions on OHRQoL completed 

by the participant [26, 59].  Some studies combine both clinical evaluation and short 

supporting questionnaires [24], objective scoring methods involving provoking 

sensitivity yielding much clearer conclusions than subjective ones [60].  Other studies 

include individuals having tooth sensitivity that does not fit the DH definition, such as 

those whose sensitivity is due to vital tooth bleaching [61], or molar-incisor 

hypomineralisation (MIH) [62], a developmental, qualitative enamel defect [63]. 

As part of the preparation of this study a new cervical localisation code was devised, 

validated and published [39], to particularly assess tooth wear as well as GR at the 

amelocemental junction (ACJ) where the majority of DH arises. Other indices, such as 

BEWE [38] or the one proposed by Cairo et al [64], do not differentiate crown and root 

tooth wear and GR at the cervical margin. Not unexpectedly, the sites exhibiting DTW 

and GR on the crown and root surface (code D) were most commonly correlated with 

DH, confirming the strong association of the location of the condition at the ACJ, where 

the enamel coverage of crown dentine is thinnest and where GR often occurs [65]. Peer 

reviewed literature documents strong associations between DH and non-carious 

cervical lesions (NCCL) and with the individual's lifestyle and habits [66]. Code A would 

not be expected to be associated with DH as per the definition, dentine is not exposed. 

For this population only GR exposing dentine gave more DH discomfort than only 

coronal tooth wear, because dentine is not always exposed with coronal tooth wear 

[67], and due to size of the coronal and root dentine tubules and age and trauma related 

pulpal changes [68].  

Dentine hypersensitivity and associated factors 

The association between DH and toothbrushing was explored in this study. Oral hygiene 

habits, such as overzealous toothbrushing with toothpaste more than once a day and for 

>2 minutes, are known to be associated with DH [69, 70], and lower levels of BOP, 

reflecting DH as a healthy lifestyle condition [1, 71]. Supporting oral health awareness 
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and best practice for DH sufferers was evidenced by Katirci et al [50], who identified 

negative correlations between DH and the number of missing teeth index, and the 

Decayed, Missing, and Filled Teeth (DMFT) index. The combination of traumatic 

abrasive toothbrushing [40, 72], highly abrasive toothpaste [73], heavy toothbrushing 

forces (>3 N) [74], high frequency of daily toothbrushing >2 times [24], and length of 

toothbrushing cycle time [17, 69] are all components thought to contribute to cervical 

abrasions.  

Toothbrushing dominant hand relationship to DH lesion site is frequently discussed and 

debated, but associations are difficult to determine [24]. The toothbrushing cycle is not 

an even distribution of brushing across all tooth surfaces [75]. The first tooth brushed 

has considerably more toothbrushing exposure than the last sites, these often being 

referred to as the upper non-dominant buccal premolar region and the dominant side 

lower molar lingual region respectively [76].  No significant association between the 

participants dominant hand and DH score, on the corresponding side of the mouth for 

buccal or for lingual/palatal sites, was shown in this study. However, when data were 

split by toothbrush type, manual versus powered toothbrush, there was a positive 

association between dominant hand and buccal DH on the corresponding side of the 

mouth for manual brushers, suggesting manual toothbrushing may be associated with 

DH. This is possibly due to increased force that can be applied with a manual brush [77] 

and the different toothbrush and toothbrushing characteristics displayed by manual or 

powered tooth brush (e.g., brushing action, movement, filament stiffness, toothpaste 

abrasivity) [17, 78]. The horizontal scrub technique, most commonly used with a 

manual toothbrush, may promote cervical abrasions [72], and hard-bristled manual 

brushes may produce more tooth surface loss than softer bristles with the same average 

force [79]. Indeed, in the present study, a powered toothbrush has been shown to be 

protective against ETW and DH [1].   

 

A recent study [80] evaluated changes in tactile sensitivity, thermal sensitivity, and 

surface plaque within a population experiencing DH, using a powered toothbrush with a 

sensitive brush head, compared to a manual toothbrush. Both toothbrush types reduced 

the symptoms of sensitivity, when used twice daily with anti-sensitive toothpaste for 4 

weeks. Other studies on powered brushes showed dental biofilm and gingivitis 
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reduction, with no soft and hard tissue damage, attributed to the lower brushing forces 

[77, 81, 82]. Previous epidemiological studies have not always found an advantage to 

using powered toothbrushes when looking for associations with DH and these 

conditions, a powered toothbrush being significantly associated with increased ETW 

[14], but no association with DH has been observed [14].   

 

This study found a significant association between DH and dry mouth and bad breath. A 

possible explanation, being ETW associated with DH increases the risk of 

gastroesophageal reflux [14], which has strong associations with patients suffering from 

salivary impairment [83], resulting in dry mouth. Some participants used an anti-

sensitising toothpaste but this was variable (use of a DH toothpaste) was, however, 

significantly associated with clinical DH. Seeking professional advice from a dentist 

about DH treatments was more common in those with clinically-diagnosed DH, but the 

association was borderline for DH confirmed by participants following an air blast. In 

explanation of these two findings, if guidance of regular twice daily toothbrushing with 

anti-sensitivity toothpaste use is not followed, the pain of DH is not likely to improve. 

From patient testimonial, this is often found to be the case, due, in the main, to financial 

economics of anti-sensitivity toothpastes being more expensive than conventional 

toothpastes. The anti-sensitivity toothpastes were possibly only partially relieved their 

symptoms.   

Dentine hypersensitivity experience by participants 

In this study, participants were asked to point to their hypersensitive teeth on a mouth 

map and this was correlated with the clinical findings. Incisor teeth were the most 

sensitive self-reported teeth and Schiff 2/3 scores closely aligned with this. In previous 

research, premolars closely followed by incisors, were cited as teeth most commonly 

afflicted [69, 84-88]. In other investigations, incisors and canines were the most 

impacted teeth [13, 18-20, 23, 89-91], matching the authors findings. Ramlogan et al 

[92] also showed the highest numbers of teeth with DH were the lower anterior for both 

the buccal and lingual/palatal aspects. Incisors have thinner enamel than the other 

teeth, studies showing incisor enamel ranges from 0.60-0.84 mm, whereas premolar 

enamel is typically thicker, ≥1.0mm [93]. The anterior section of the mouth also has a 

higher density of nerve endings than the back of the mouth, possibly contributing to 
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more heightened awareness of sensations in that region and importance for the 

individual [94].   

DH had most commonly been suffered for more than 2 years and cold food/drink was 

the most strikingly common trigger reported, concordant with multiple previous 

studies [15, 21, 95-99]. Gillam et al [100] reported 90% of individuals experience pain 

to cold stimuli, with a tactile stimulus affecting up to 10% of individual sufferers [101, 

102]. Cold seems to the most potent stimulus to induce pain from DH [103-105]. Most 

hypersensitive teeth respond to cold, this sensation being the typical response to A 

delta fibre action, fast, sharp and transient [104]. 

DH triggers were more commonly reported by women than men, and gender specific 

significant differences were observed for sweet food/drink and a cold air. The length of 

time that DH had been suffered was similar in males and females, but significantly more 

females indicated their DH pain intensity was of some importance or very important to 

them, QoL scores were worse in females than males. DH has now been shown to be 

substantially more common in females than in males [1, 3, 9], a finding that is similar to 

previous DH studies globally [18, 22, 50, 106, 107]. This also reflects pain study results 

across the medical field, showing similar gender bias, this being attributed to cultural, 

behavioural and social attitudes [12, 14, 108] . In addition, self-perceptions have greater 

impact on females than men [109], who tend to overreport sensitivity to their 

underlying medical illnesses [110]. Further, it has been shown that females were more 

motivated to receive treatment for DH than males, achieving superior plaque control 

from an early age [69].  

Significant positive associations were seen between self-reported DH pain and degree of 

GR, 1-2 mm being less painful than ≥3 mm. Significant positive associations were also 

seen between those with GR of ≥3 mm and the length of time DH had been suffered and 

the importance of the DH pain. These findings need further work for elucidation. 

Finding dentistry painful was positively and strongly significantly associated with both 

any recession and BEWE 2 or 3, as might be expected when stimulating the teeth with 

the high prevalence of GR and ETW. Previous studies in adults have indicated dietary 

acid as a risk factor for both ETW [17, 111] and ETW with DH [17, 112], with a 

significant relation between the timing of acidic intake and dental treatment [17]. 
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Limitations of the present work should be acknowledged, including that the initially 

desired sample size was not achieved, and the heterogeneity in recruitment and patient 

characteristics among research centres/countries. As described in the primary 

publication of this data [1], the main reason for this was the Covid19 pandemic which 

impacted data collection, requiring changes to planned research centres and participant 

recruitment targets.  

Within the limitations of the present study, it can be concluded that DH is a common 

dental pain condition, with DH, GR and ETW particularly associated with the cervical 

buccal tooth aspect. For over half the participants, pain was very important or 

important to their lived experience. DH sufferers are affected by the symptoms to an 

extent that it interferes with daily activities, but until recently clinical assessment of DH 

for diagnosis and treatment outcome has relied solely on the intensity aspect of pain 

following dentine stimulation, these pain scales not reflecting the new concept of health 

defined by the WHO. Self-reported assessments are increasingly used in dentistry to 

capture the psychosocial experiences, for example of pain, discomfort and 

malfunctioning, supplementing clinical indicators [113]. Insight from wider sociological 

and psychological work suggests changing the perception of dentine hypersensitivity 

could help patients manage this common oral complaint and also help strengthen the 

dentist-patient relationship. 

 
 
 
 
 
References  
 
[1] N.X. West, M. Davies, A. Sculean, S. Jepsen, R. Faria-Almeida, M. Harding, F. Graziani, 
R.G. Newcombe, J.E. Creeth, D. Herrera, Prevalence of dentine hypersensitivity, erosive 
tooth wear, gingival recession and periodontal health in seven European countries, J. 
Dent. 150 (2024) 15. DOI: 10.1016/j.jdent.2024.105364 
 
[2] R. Rafeek, R. Naidu, T. Peters, G. Paul, V. Tripathi, Prevalence and factors associated 
with dentin hypersensitivity among adult patients attending a university dental clinic in 
Trinidad, West Indies. A cross-sectional study, Oral Health Prev. Dent. 18(4) (2020) 
b871073. DOI: 10.3290/j.ohpd.b871073 
 
[3] W.-s. Rong, Z. Wang, Prevalence of Dentin Hypersensitivity and Associated Factors in 
China, IADR Genersl Session New Orleans, Louisiana, 2024. 

                  



Page  29  of  32 

https://iadr.abstractarchives.com/abstract/24iags-4005912/prevalence-of-dentin-
hypersensitivity-and-associated-factors-in-china 
 
[4] G.R. Holland, M.N. Narhi, M. Addy, L. Gangarosa, R. Orchardson, Guidelines for the 
design and conduct of clinical trials on dentine hypersensitivity, J. Clin. Periodontol. 
24(11) (1997) 808-813. https://doi.org/10.1111/j.1600-051X.1997.tb01194.x 
 
[5] A.J. Pollard, I. Khan, M. Davies, N. Claydon, N.X. West, Comparative efficacy of self-
administered dentifrices for the management of dentine hypersensitivity – A systematic 
review and network meta-analysis, J. Dent. 130 (2023) 104433. 
https://doi.org/10.1016/j.jdent.2023.104433 
 
[6] Canadian Advisory Board. Hypersensitivity, Consensus-based recommendations for 
the diagnosis and management of dentin hypersensitivity, Journal (Canadian Dental 
Association) 69(4) (2003) 221-226. 
 
[7] K. Asimakopoulou, N.X. West, M. Davies, A. Gupta, C. Parkinson, S. Scambler, Why 
don't patients with dentine hypersensitivity discuss the condition with their dentist?, J. 
Dent. 150 (2024) 105362. https://doi.org/10.1016/j.jdent.2024.105362 
 
[8] B.J. Gibson, O.V. Boiko, S.R. Baker, P.G. Robinson, A.P.S. Barlow, T. Player, D. Locker, 6 
- The everyday impact of dentine sensitivity: Personal and functional 
aspects**Previously published as: Gibson B, Boiko OV, Baker S, Robinson PG, Barlow A, 
Player T, Locker D. The everyday impact of dentine sensitivity: personal and functional 
aspects. Social Science and Dentistry 2010;1:11–20, in: P.G. Robinson (Ed.), Dentine 
Hypersensitivity, Academic Press, Boston, 2015, pp. 89-107. 
https://doi.org/10.1016/B978-0-12-801631-2.00006-3 
 
[9] K.O. Savage, O.H. Oderinu, A.O. Oginni, O.G. Uti, I.C. Adegbulugbe, O.O. Dosumu, 
Dentine hypersensitivity and associated factors: a Nigerian cross-sectional study, Pan 
African Medical Journal 33 (2019) 272. 
https//doi.org/10.11604/pamj.2019.33.272.18056   
 
[10] M. Skalsky Jarkander, M. Grindefjord, K. Carlstedt, Dental erosion, prevalence and 
risk factors among a group of adolescents in Stockholm County, European Archives of 
Paediatric Dentistry 19(1) (2018) 23-31. https://doi.org/10.1007/s40368-017-0317-5 
 
[11] M. Awad, N. Khalifa, S. Abraham, E. Abou Neel, Y. Talib, Prevalence of Erosive Tooth 
Wear and Associated Risk Factors in Arab Adolescents, Poster Session IADR Barcelona, 
2025. 
 
[12] T.P. Wagner, P.R. Colussi, A.N. Haas, C.K. Rösing, Self reported dentin 
hypersensitivity in south brazilian adolescents: occurrence and risk indicators, Acta 
Odontol Latinoam 32(3) (2019) 156-163. 
 
[13] M.S. Silva, A.N.d.A.N. Lima, M.M.A. Pereira, R. Ferraz Mendes, R.R. Prado Júnior, 
Prevalence and predictive factors of dentin hypersensitivity in Brazilian adolescents, J. 
Clin. Periodontol. 46(4) (2019) 448-456. https://doi.org/10.1111/jcpe.13097 
 

                  



Page  30  of  32 

[14] D.W. Bartlett, A. Lussi, N.X. West, P. Bouchard, M. Sanz, D. Bourgeois, Prevalence of 
tooth wear on buccal and lingual surfaces and possible risk factors in young European 
adults, J. Dent. 41(11) (2013) 1007-1013. https://doi.org/10.1016/j.jdent.2013.08.018 
 
 
[15] M. Demirci, F. Karabay, M. Berkman, İ. Özcan, S. Tuncer, N. Tekçe, C. Baydemir, The 
prevalence, clinical features, and related factors of dentin hypersensitivity in the 
Turkish population, Clin. Oral Investig. 26(3) (2022) 2719-2732. 
https://doi.org/10.1007/s00784-021-04245-4 
 
 
[16] M.A. Awad, D. El Kassas, L. Al Harthi, S. Abraham, K. Al-Khalifa, M. Khalaf, R. 
Alhabashneh, D. Bartlett, Dentine hypersensitivity and dentine exposure in Arab patient 
populations, Journal of Oral Rehabilitation 47(4) (2020) 473-479. 
https://doi.org/10.1111/joor.12927 
 
[17] S. O'Toole, D. Bartlett, The relationship between dentine hypersensitivity, dietary 
acid intake and erosive tooth wear, J. Dent. 67 (2017) 84-87. 
https://doi.org/10.1016/j.jdent.2017.10.002 
 
 
[18] R.K. Haneet, L.K. Vandana, Prevalence of dentinal hypersensitivity and study of 
associated factors: a cross-sectional study based on the general dental population of 
Davangere, Karnataka, India, International Dental Journal 66(1) (2016) 49-57. 
https://doi.org/10.1111/idj.12206 
 
[19R.S.A. Costa, F.S. Rios, M.S. Moura, J.J. Jardim, M. Maltz, A.N. Haas, Prevalence and Risk 
Indicators of Dentin Hypersensitivity in Adult and Elderly Populations From Porto 
Alegre, Brazil, J. Periodont. 85(9) (2014) 1247-1258. 
https://doi.org/10.1902/jop.2014.130728 
 
[20] G.M. Naidu, K.C. Ram, N.R. Sirisha, Y.S. Sree, R.K. Kopuri, N.R. Satti, C. Thatimatla, 
Prevalence of dentin hypersensitivity and related factors among adult patients visiting a 
dental school in andhra pradesh, southern India, J Clin Diagn Res 8(9) (2014) Zc48-51. 
https://doi.org/10.7860/JCDR/2014/9033.4859 
 
[21] T. Scaramucci, T.E. de Almeida Anfe, S. da Silva Ferreira, A.C. Frias, M.A.P. Sobral, 
Investigation of the prevalence, clinical features, and risk factors of dentin 
hypersensitivity in a selected Brazilian population, Clin. Oral Investig. 18(2) (2014) 651-
657. https://doi.org/10.1007/s00784-013-1008-1 
 
[22] J. Cunha-Cruz, J.C. Wataha, L.J. Heaton, M. Rothen, M. Sobieraj, J. Scott, J. Berg, R. 
Northwest Practice-Based, The prevalence of dentin hypersensitivity in general dental 
practices in the northwest United States, J. Am. Dent. Assoc. 144(3) (2013) 288-296. 
https://doi.org/10.14219/jada.archive.2013.0116 
 
[23] P. Rane, S. Pujari, P. Patel, M. Gandhewar, K. Madria, S. Dhume, Epidemiological 
Study to Evaluate the Prevalence of Dentine Hypersensitivity among Patients, J Int Oral 
Health 5(5) (2013) 15-9. 

                  



Page  31  of  32 

 
[24] N.X. West, M. Sanz, A. Lussi, D. Bartlett, P. Bouchard, D. Bourgeois, Prevalence of 
dentine hypersensitivity and study of associated factors: A European population-based 
cross-sectional study, J. Dent. 41(10) (2013) 841-851. 
https://doi.org/10.1016/j.jdent.2013.07.017 
 
 
[25] A. Pollard, M. Wright, N. West, R. Newcombe, M. Davies, N.X. West, Mind the gap—
What is the appropriate time interval between sequential dentine stimuli to elicit a 
dentine hypersensitivity pain response in clinical studies?, J. Dent. 149 (2024) 105305. 
https://doi.org/10.1016/j.jdent.2024.105305 
 
[26] S.R. Baker, B.J. Gibson, F. Sufi, A. Barlow, P.G. Robinson, The Dentine 
Hypersensitivity Experience Questionnaire: a longitudinal validation study, J. Clin. 
Periodontol. 41(1) (2014) 52-59. https://doi.org/10.1111/jcpe.12181 
 
[27] World Health Organization, Global oral health status report: towards universal 
health coverage for oral health by 2030, World Health Organization2022. 
 
[28] P. Lingström, C. Simark Mattsson, Chapter 2: Oral Conditions, Monographs in oral 
science 28 (2020) 14-21. doi: 10.1159/000455367 
 
[29] R. Ramli, N. Ghani, H. Taib, N.H. Mat-Baharin, Successful management of dentin 
hypersensitivity: A narrative review, Dent. Med. Probl. 59(3) (2022) 451-460. doi: 
10.17219/dmp/143354 
 
[30] M. Addy, Tooth brushing, tooth wear and dentine hypersensitivity — are they 
associated?, International Dental Journal 55 (2005) 261-267. 
https://doi.org/10.1111/j.1875-595X.2005.tb00063.x 
 
[31] K. Bekes, C. Hirsch, What is known about the influence of dentine hypersensitivity 
on oral health-related quality of life?, Clin. Oral Investig. 17(1) (2013) 45-51. 
https://doi.org/10.1007/s00784-012-0888-9 
 
[32] D.W. Douglas-de-Oliveira, G.P. Vitor, J.O. Silveira, C.C. Martins, F.O. Costa, L.O.M. 
Cota, Effect of dentin hypersensitivity treatment on oral health related quality of life - A 
systematic review and meta-analysis, J. Dent. 71 (2018) 1-8. 
https://doi.org/10.1016/j.jdent.2017.12.007 
 
[33] Gillam, D. (2021). "The impact of dentine hypersensitivity on the quality of life: an 
overview." Clinical oral science and dentistry.  
 
[34] A. Antezack, R. Ohanessian, C. Sadowski, M. Faure-Brac, A. Brincat, D. Etchecopar-
Etchart, V. Monnet-Corti, Effectiveness of surgical root coverage on dentin 
hypersensitivity: A systematic review and meta-analysis, J. Clin. Periodontol. 49(8) 
(2022) 840-851. https://doi.org/10.1111/jcpe.13664 
 
[35] O.V. Boiko, S.R. Baker, B.J. Gibson, D. Locker, F. Sufi, A.P.S. Barlow, P.G. Robinson, 
Construction and validation of the quality of life measure for dentine hypersensitivity 

                  



Page  32  of  32 

(DHEQ), J. Clin. Periodontol. 37(11) (2010) 973-980. https://doi.org/10.1111/j.1600-
051x.2010.01618.x 
 
[36] C. Machuca, S.R. Baker, F. Sufi, S. Mason, A. Barlow, P.G. Robinson, Derivation of a 
short form of the Dentine Hypersensitivity Experience Questionnaire, J. Clin. 
Periodontol. 41(1) (2014) 46-51. https://doi.org/10.1111/jcpe.12175 
 
[37] T. Schiff, M. Dotson, S. Cohen, W. De Vizio, J. McCool, A. Volpe, Efficacy of a dentifrice 
containing potassium nitrate, soluble pyrophosphate, PVM/MA copolymer, and sodium 
fluoride on dentinal hypersensitivity: a twelve-week clinical study, The Journal of 
clinical dentistry 5 Spec No (1994) 87-92. 
 
[38] D. Bartlett, C. Ganss, A. Lussi, Basic Erosive Wear Examination (BEWE): a new 
scoring system for scientific and clinical needs, Clin. Oral Investig. 12 (2008) S65-S68. 
https://doi.org/10.1007/s00784-007-0181-5 
 
[39] L.J. Griffith, R.G. Newcombe, S. Daly, J. Seong, M. Davies, N.X. West, A novel cervical 
tooth wear and recession index, the cervical localisation code, and its application in the 
prevention and management of dentine hypersensitivity, J. Dent. 100 (2020) 103432. 
https://doi.org/10.1016/j.jdent.2020.103432 
 
[40] S. Jepsen, J.G. Caton, J.M. Albandar, N.F. Bissada, P. Bouchard, P. Cortellini, K. 
Demirel, M. de Sanctis, C. Ercoli, J.Y. Fan, N.C. Geurs, F.J. Hughes, L.J. Jin, A. Kantarci, E. 
Lalla, P.N. Madianos, D. Matthews, M.K. McGuire, M.P. Mills, P.M. Preshaw, M.A. 
Reynolds, A. Sculean, C. Susin, N.X. West, K. Yamazaki, Periodontal manifestations of 
systemic diseases and developmental and acquired conditions: Consensus report of 
workgroup 3 of the 2017 World Workshop on the Classification of Periodontal and Peri-
Implant Diseases and Conditions, J. Clin. Periodontol. 45 (2018) S219-S229. 
https://doi.org/10.1111/jcpe.12951 
 
[41] R.G. Newcombe, Confidence intervals for an effect size measure based on the Mann-
Whitney statistic. Part 1: General issues and tail-area-based methods, Stat. Med. 25(4) 
(2006) 543-557. https://doi.org/10.1002/sim.2323 
 
[42] R.G. Newcombe, Confidence intervals for an effect size measure based on the Mann-
Whitney statistic. Part 2: Asymptotic methods and evaluation, Stat. Med. 25(4) (2006) 
559-573. https://doi.org/10.1002/sim.2324 
 
[43] B. Moura, F. Salazar, R. Costa, C. Cabral, C. Reis, The Prevalence of Gingival 
Recession According to the Cairo Classification in a Population from the North of 
Portugal, Dent J (Basel) 12(12) (2024). Doi: 10.3390/dj12120376 
 
[44] V.S. Yadav, B. Gumber, K. Makker, V. Gupta, N. Tewari, P. Khanduja, R. Yadav, Global 
prevalence of gingival recession: A systematic review and meta-analysis, Oral Diseases 
29(8) (2023) 2993-3002. https://doi.org/10.1111/odi.14289 
 
[45] A.S. Jati, L.Z. Furquim, A. Consolaro, Gingival recession: its causes and types, and the 
importance of orthodontic treatment, Dental press journal of orthodontics 21(3) (2016) 
18-29. https://doi.org/10.1590/2177-6709.21.3.018-029.oin 

                  



Page  33  of  32 

 
[46] R. Shah, N.K. Sowmya, D.S. Mehta, Prevalence of gingival biotype and its 
relationship to clinical parameters, Contemporary Clinical Dentistry 6(Suppl 1) (2015) 
S167-S171.  DOI: 10.4103/0976-237X.166824 
 
[47] J. Bevenius, S. Lindskog, K. Hultenby, The micromorphology in vivo of the 
buccocervical region of premolar teeth in young adults: A replica study by scanning 
electron microscopy, Acta Odontol. Scand. 52(6) (1994) 323-334. doi: 
10.3109/00016359409029030. 
 
[48] P.A. Heasman, R. Holliday, A. Bryant, P.M. Preshaw, Evidence for the occurrence of 
gingival recession and non-carious cervical lesions as a consequence of traumatic 
toothbrushing, J. Clin. Periodontol. 42(S16) (2015) S237-S255. 
https://doi.org/10.1111/jcpe.12330 
 
[49] N.A. AlQahtani, S.B. Haralur, M. AlMaqbol, A.J. AlMufarrij, A.A. Al Dera, M. Al-Qarni, 
Distribution of smile line, gingival angle and tooth shape among the Saudi Arabian 
subpopulation and their association with gingival biotype, J. Int. Soc. Prev. Community 
Dent. 6 (2016) 53-58. DOI: 10.4103/2231-0762.181168 
 
[50] G. Katirci, E.U. Celik, The prevalence and predictive factors of dentine 
hypersensitivity among adults in Turkey, BMC Oral Health 23(1) (2023). DOI: 
10.1186/s12903-023-03137-1 
 
[51] H.T. Schiff Т, L. Sagel, R. Baker, Efficacy and safety of a novel stabilized stannous 
fluoride and sodium hexametaphosphate dentifrice for dentinal hypersensitiv ity, J. 
Contemp. Dent. Pract 7 (2006) 1-8. PMID: 16685289. 
 
[52] K.H. Que, Y.Y. Fu, L. Lin, D.Y. Hu, Y.P. Zhang, F.S. Panagakos, W. DeVizio, L.R. Mateo, 
Dentin hypersensitivity reduction of a new toothpaste containing 8.0% arginine and 
1450 ppm fluoride: An 8-week clinical study on Chinese adults, Am. J. Dent. 23 (2010) 
28A-35A. doi: 10.1017/S0033291700009934 
 
[53] N. West, R.G. Newcombe, N. Hughes, S. Mason, B. Maggio, F. Sufi, N. Claydon, A 3-day 
randomised clinical study investigating the efficacy of two toothpastes, designed to 
occlude dentine tubules, for the treatment of dentine hypersensitivity, J. Dent. 41(2) 
(2013) 187-194. Doi: 10.1016/j.jdent.2012.11.007 
 
[54] J. Creeth, R. Maclure, J. Seong, P. Gomez-Pereira, C. Budhawant, F. Sufi, J. Holt, N. 
Chapman, N. West, Three randomized studies of dentine hypersensitivity reduction 
after short-term SnF2 toothpaste use, J. Clin. Periodontol. 46(11) (2019) 1105-1115. 
Doi: 10.1111/jcpe.13175 
 
[55] S.N. Raja, D.B. Carr, M. Cohen, N.B. Finnerup, H. Flor, S. Gibson, F.J. Keefe, J.S. Mogil, 
M. Ringkamp, K.A. Sluka, X.J. Song, B. Stevens, M.D. Sullivan, P.R. Tutelman, T. Ushida, K. 
Vader, The revised International Association for the Study of Pain definition of pain: 
concepts, challenges, and compromises, Pain 161(9) (2020) 1976-1982. Doi: 
10.1097/j.pain.0000000000001939 
 

                  



Page  34  of  32 

[56] J.B. Lindheimer, A.J. Stegner, L.D. Ellingson-Sayen, S.M. Van Riper, R.J. Dougherty, 
M.J. Falvo, D.B. Cook, Influence of pain anticipation on brain activity and pain perception 
in Gulf War Veterans with chronic musculoskeletal pain, Psychophysiology 56(12) 
(2019) e13452. Doi: https://doi.org/10.1111/psyp.13452 
 
[57] S. Stewart-Williams, J. Podd, The placebo effect: dissolving the expectancy versus 
conditioning debate, Psychol Bull 130(2) (2004) 324-40. Doi: 10.1037/0033-
2909.130.2.324 
 
[58] C. Exarchou, I. Betsani, D. Sakellari, D. Chatzopoulou, D. Gillam, A Survey of Dentists 
in the Management of Dentine Hypersensitivity: A Questionnaire-based Study, Eur J 
Dent 13(03) (2019) 383-390. Doi: 10.1055/s-0039-1694306 
 
[59] R. Grimaldi, S.R. Baker, P. Shah, E. Sanchez, G. Shanga, P.R. Gomez-Pereira, C.R. 
Parkinson, A Real-World Evidence Study Evaluating Oral-Health-Related Quality of Life 
Following the Use of Anti-Sensitivity Toothpaste for Self-Reported Dentine 
Hypersensitivity Management, J. Clin. Periodontol. 52(7) (2025) 940-948. Doi: 
10.1111/jcpe.14155 
 
[60] R.G. Newcombe, J. Seong, N.X. West, Clinical trials evaluating desensitising agents. 
Some design and analysis issues, J. Dent. 128 (2023) 104380. 
https://doi.org/10.1016/j.jdent.2022.104380 
 
[61] J. Martin, E. Fernandez, V. Bahamondes, A. Werner, K. Elphick, O.B. Oliveira, G. 
Moncada, Dentin hypersensitivity after teeth bleaching with in-office systems. 
Randomized clinical trial, Am. J. Dent. 26(1) (2013) 10-14. 
 
[62] T. Linner, Y. Khazaei, K. Bücher, J. Pfisterer, R. Hickel, J. Kühnisch, Hypersensitivity 
in teeth affected by molar-incisor hypomineralization (MIH), Scientific Reports 11(1) 
(2021) 17922. Doi: 10.1038/s41598-021-95875-x 
 
[63] Z. Almuallem, A. Busuttil-Naudi, Molar incisor hypomineralisation (MIH)–an 
overview, Br. Dent. J. 225(7) (2018) 601-609. Doi: 10.1038/sj.bdj.2018.814 
 
[64] F. Cairo, M. Nieri, S. Cincinelli, J. Mervelt, U. Pagliaro, The interproximal clinical 
attachment level to classify gingival recessions and predict root coverage outcomes: an 
explorative and reliability study, J. Clin. Periodontol. 38(7) (2011) 661-666. 
https://doi.org/10.1111/j.1600-051X.2011.01732.x 
 
[65] R. Dababneh, A. Khouri, M. Addy, Dentine hypersensitivity—An enigma? A review 
of terminology, mechanisms, aetiology and management, Br. Dent. J. 187(11) (1999) 
606-611. 
 
[66] R. Zimmer, G.F. Barbosa, F.F. Portella, P.V. Soares, E.G. Reston, Association between 
non-carious cervical lesions, dentin hypersensitivity and anxiety in young adults: A 
cross-sectional study, J. Dent. 153 (2025) 105563. 
https://doi.org/10.1016/j.jdent.2025.105563 
 

                  



Page  35  of  32 

[67] E.G. Absi, M. Addy, D. Adams, Dentine hypersensitivity, J. Clin. Periodontol. 14(5) 
(1987) 280-284. https://doi.org/10.1111/j.1600-051X.1987.tb01533.x 
 
[68] D. Bartlett, S. O'Toole, Tooth Wear: Best Evidence Consensus Statement, Journal of 
Prosthodontics 30(S1) (2021) 20-25. https://doi.org/10.1111/jopr.13312 
 
[69] M. Addy, G. Griffiths, P. Dummer, A. Kingdom, W.C. Shaw, The distribution of plaque 
and gingivitis and the influence of toothbrushing hand in a group of south-wales 11-12 
year-old children, J. Clin. Periodontol. 14(10) (1987) 564-572. Doi: 10.1111/j.1600-
051X.1987.tb01517.x 
 
[70] R.C. Olley, R. Wilson, R. Moazzez, D. Bartlett, Validation of a Cumulative 
Hypersensitivity Index (CHI) for dentine hypersensitivity severity, J. Clin. Periodontol. 
40(10) (2013) 942-947. https://doi.org/10.1111/jcpe.12144 
 
[71] M. Addy, P. Mostafa, R.G. Newcombe, Dentine hypersensitivity: the distribution of 
recession, sensitivity and plaque, J. Dent. 15(6) (1987) 242-248. 
https://doi.org/10.1016/0300-5712(87)90045-5 
 
[72] C. Ganss, M. Hardt, D. Blazek, J. Klimek, N. Schlueter, Effects of toothbrushing force 
on the mineral content and demineralized organic matrix of eroded dentine, European 
Journal of Oral Sciences 117(3) (2009) 255-260. https://doi.org/10.1111/j.1600-
0722.2009.00617.x 
 
[73] M.L. Hunter, M. Addy, M.J. Pickles, A. Joiner, The role of toothpastes and 
toothbrushes in the aetiology of tooth wear, International Dental Journal 52 (2002) 
399-405. https://doi.org/10.1111/j.1875-595X.2002.tb00729.x 
 
[74] F. Mullan, S. Paraskar, D.W. Bartlett, R.C. Olley, Effects of tooth-brushing force with 
a desensitising dentifrice on dentine tubule patency and surface roughness, J. Dent. 60 
(2017) 50-55. https://doi.org/10.1016/j.jdent.2017.02.015 
 
[75] D. Harnacke, T. Winterfeld, J. Erhardt, N. Schlueter, C. Ganss, J. Margraf-Stiksrud, R. 
Deinzer, What Is the Best Predictor for Oral Cleanliness After Brushing? Results From an 
Observational Cohort Study, J. Periodont. 86(1) (2015) 101-107. 
https://doi.org/10.1902/jop.2014.140152 
 
[76] I.D.M. Macgregor, A.J. Rugg-Gunn, Toothbrushing duration in 60 uninstructed 
young adults, Community Dentist. Oral Epidemiol. 13(3) (1985) 121-122. 
https://doi.org/10.1111/j.1600-0528.1985.tb00423.x 
 
[77] S. Sutor, C. Graetz, A. Geiken, M. Straßburger, C. Löwe, B. Holtmann, J. Conrad, S. 
Sälzer, C.E. Dörfer, Effect of a powered and a manual toothbrush in subjects susceptible 
to gingival recession: A 36-month randomized controlled clinical study, Int. J. Dent. Hyg. 
23(1) (2025) 26-36. https://doi.org/10.1111/idh.12834 
 
[78] R. Adam, J. Grender, H. Timm, C.R. Goyal, J. Qaqish, A 4-week randomized clinical 
trial evaluating plaque and gingivitis effects of a new oscillating-rotating electric 

                  



Page  36  of  32 

toothbrush, The Journal of the American Dental Association 156(8) (2025) 611-619.e2. 
https://doi.org/10.1016/j.adaj.2025.04.015 
 
[79] G. Tellefsen, A. Liljeborg, A. Johannsen, G. Johannsen, The role of the toothbrush in 
the abrasion process, Int. J. Dent. Hyg. 9(4) (2011) 284-290. 
https://doi.org/10.1111/j.1601-5037.2011.00505.x 
 
[80] M. Starke, K. Wills, J. Milleman, K. Milleman, M. Nelson, J. Foster, M. Ward, Sensitive 
Electric Toothbrush Evaluation in Subjects With Dentin Hypersensitivity, IADR 
Barcelona, 2025. 
 
[81] C. Graetz, A. Plaumann, N. Heinevetter, S. Sälzer, J. Bielfeldt, C.E. Dörfer, Bristle 
splaying and its effect on pre-existing gingival recession—a 12-month randomized 
controlled trial, Clin. Oral Investig. 21(6) (2017) 1989-1995. Doi: 10.1007/s00784-016-
1987-9 
 
[82] C.E. Dörfer, H.J. Staehle, D. Wolff, Three-year randomized study of manual and 
power toothbrush effects on pre-existing gingival recession, J. Clin. Periodontol. 43(6) 
(2016) 512-519. https://doi.org/10.1111/jcpe.12518 
 
[83] J.H. Meurman, J. Toskala, P. Nuutinen, E. Klemetti, Oral and dental manifestations in 
gastroesophageal reflux disease, Oral Surgery, Oral Medicine, Oral Pathology 78(5) 
(1994) 583-589. doi: https://doi.org/10.1016/0030-4220(94)90168-6 
 
[84] N.X. Pearce, M. Addy, R.G. Newcombe, Dentine Hypersensitivity: A Clinical Trial to 
Compare 2 Strontium Densensitizing Toothpastes With a Conventional Fluoride 
Toothpaste, J. Periodont. 65(2) (1994) 113-119. 
https://doi.org/10.1902/jop.1994.65.2.113 
 
[85] N. West, J. Seong, M. Davies, Dentine hypersensitivity, Monogr Oral Sci 25 (2014) 
108-22. Doi: 10.1159/000360749 
 
[86] Y. Zhang, R. Cheng, G. Cheng, X. Zhang, Prevalence of dentine hypersensitivity in 
Chinese rural adults with dental fluorosis, Journal of Oral Rehabilitation 41(4) (2014) 
289-295. https://doi.org/10.1111/joor.12145 
 
[87] B. Liu, M. Zhang, Y. Chen, Y. Yao, Tooth wear in aging people: an investigation of the 
prevalence and the influential factors of incisal/occlusal tooth wear in northwest China, 
BMC Oral Health 14(1) (2014) 65. Doi: 10.1186/1472-6831-14-65 
 
[88] N.F.F. Barroso, P.M. Alcântara, A.M. Botelho, D.W. Douglas-de-Oliveira, P.F. 
Gonçalves, O.D. Flecha, Prevalence of self-reported versus diagnosed dentinal 
hypersensitivity: a cross-sectional study and ROC curve analysis, Acta Odontol. Scand. 
77(3) (2019) 219-223. https://doi.org/10.1080/00016357.2018.1536804 
 
[89] L. López, P. Espana, R. Bastidas, J. Fuelagan, A.C.M. Chamorro, Factors associated 
with dentine hypersensitivity severity in Colombian dental patients, Journal of Oral 
Research 5(2) (2016) 63-70. 
 

                  



Page  37  of  32 

[90] J. Michael, G. Townsend, L. Greenwood, J. Kaidonis, Abfraction: separating fact from 
fiction, Australian Dental Journal 54(1) (2009) 2-8. https://doi.org/10.1111/j.1834-
7819.2008.01080.x 
 
[91] Z. Albashaireh, M. Aljamal, Prevalence and Pattern of Dentin Hypersensitivity in a 
Jordanian Population in Irbid City, Oral hygiene and health 2 (2014) 1. Doi: 
10.4172/2332-0702.1000137 
 
[92] S. Ramlogan, V. Raman, J. Rees, G. Legall, A cross-sectional study of dentine 
sensitivity in periodontitis patients in Trinidad and Tobago, Int. J. Dent. Hyg. 15(4) 
(2017) e69-e77. https://doi.org/10.1111/idh.12202 
. 
[93] D.M. Daubert, J.L. Kelley, Y.G. Udod, C. Habor, C.G. Kleist, I.K. Furman, I.N. Tikonov, 
W.J. Swanson, F.A. Roberts, Human enamel thickness and ENAM polymorphism, 
International Journal of Oral Science 8(2) (2016) 93-97. Doi: 10.1038/ijos.2016.1 
 
[94] P. Haggard, L. de Boer, Oral somatosensory awareness, Neuroscience & 
Biobehavioral Reviews 47 (2014) 469-484. 
https://doi.org/10.1016/j.neubiorev.2014.09.015 
 
[95] J.S. Rees, M. Addy, A cross-sectional study of dentine hypersensitivity, J. Clin. 
Periodontol. 29(11) (2002) 997-1003. https://doi.org/10.1034/j.1600-
051X.2002.291104.x 
 
[96] J.S. Rees, L.J. Jin, S. Lam, I. Kudanowska, R. Vowles, The prevalence of dentine 
hypersensitivity in a hospital clinic population in Hong Kong, J. Dent. 31(7) (2003) 453-
461. https://doi.org/10.1016/S0300-5712(03)00092-7 
 
[97] D.G. Gillam, A. Aris, J.S. Bulman, H.N. Newman, F. Ley, Dentine hypersensitivity in 
subjects recruited for clinical trials: clinical evaluation, prevalence and intra-oral 
distribution, Journal of Oral Rehabilitation 29(3) (2002) 226-231. 
https://doi.org/10.1046/j.1365-2842.2002.00813.x 
 
[98] D.R. Clayton, D. McCarthy, D.G. Gillam, A study of the prevalence and distribution of 
dentine sensitivity in a population of 17–58-year-old serving personnel on an RAF base 
in the Midlands, Journal of Oral Rehabilitation 29(1) (2002) 14-23. 
https://doi.org/10.1046/j.1365-2842.2002.00805.x 
 
[99] Q. Kehua, F. Yingying, S. Hong, W. Menghong, H. Deyu, F. Xu, A cross-sectional study 
of dentine hypersensitivity in China, International Dental Journal 59(6) (2009) 376-380. 
https://doi.org/10.1922/IDJ_2293Xu05 
 
[100] D.G. Gillam, H.N. Newman, E.H. Davies, J.S. Bulman, Clinical efficacy of a low 
abrasive dentifrice for the relief of cervical dentinal hypersensitivity, J. Clin. Periodontol. 
19(3) (1992) 197-201. https://doi.org/10.1111/j.1600-051X.1992.tb00639.x 
 
[101] M. Chabanski, D. Gillam, J. Bulman, H. Newman, Prevalence of cervical dentine 
sensitivity in a population of patients referred to a specialist Periodontology 
Department, J. Clin. Periodontol. 23(11) (1996) 989-992. 

                  



Page  38  of  32 

 
[102] L. Murray, The prevalence of self reported hypersensitive teeth Arch, Oral Biol. 39 
(1994) 129S. 
 
[103] M. Brännström, The hydrodynamic theory of dentinal pain: Sensation in 
preparations, caries, and the dentinal crack syndrome, Journal of Endodontics 12(10) 
(1986) 453-457. 10.1016/S0099-2399(86)80198-4 
 
[104] M. Nahri, V. Kontturi-Nahri, H. Markkanen, Sensitivity of teeth with exposed 
dentine to air blasts, cold and electrical stimulation, J Dent Res 70 (1991) 488. 
 
[105] V. Kontturi-Nähri, M. Närhi, Testing sensitive dentine in man, Int Endod J 26(1) 
(1993) 4. https://doi.org/10.1111/j.1365-2591.1993.tb00525.x 
 
[106] X. Liang, Z. Wei, D. Hu, J. Ruan, Prevalence of dentin hypersensitivity among the 
residents of Xi’an city, China, Acta Odontol. Scand. 75(6) (2017) 387-393. Doi: 
10.1080/00016357.2017.1323348 
 
[107] C.C. Azodo, A.C. Amayo, Dentinal sensitivity among a selected group of young 
adults in Nigeria, Nigerian Medical Journal 52(3) (2011) 189-192. Doi: 
10.4314/nmj.v52i3.71546 
 
[108] J.M. Peacock, R. Orchardson, Action potential conduction block of nerves in vitro 
by potassium citrate, potassium tartrate and potassium oxalate, J. Clin. Periodontol. 
26(1) (1999) 33-37. https://doi.org/10.1034/j.1600-051X.1999.260106.x 
 
[109] C.H. Splieth, A. Tachou, Epidemiology of dentin hypersensitivity, Clin. Oral 
Investig. 17 (2013) 3-8. Doi: 10.1007/s00784-012-0889-8 
 
[110] N. Amarasena, J. Spencer, Y. Ou, D. Brennan, Dentine hypersensitivity in a private 
practice patient population in Australia, Journal of Oral Rehabilitation 38(1) (2011) 52-
60. Doi: 10.1111/j.1365-2842.2010.02132.x 
 
[111] Y. Kitasako, Y. Sasaki, T. Takagaki, A. Sadr, J. Tagami, Age-specific prevalence of 
erosive tooth wear by acidic diet and gastroesophageal reflux in Japan, J. Dent. 43(4) 
(2015) 418-423. https://doi.org/10.1016/j.jdent.2015.02.004 
 
[112] K.T. Yoshizaki, L.F. Francisconi-dos-Rios, M.A.P. Sobral, A.C.C. Aranha, F.M. 
Mendes, T. Scaramucci, Clinical features and factors associated with non-carious 
cervical lesions and dentin hypersensitivity, Journal of Oral Rehabilitation 44(2) (2017) 
112-118. Doi: https://doi.org/10.1111/joor.12469 
 
[113] A. Jokovic, D. Locker, M. Stephens, D. Kenny, B. Tompson, G. Guyatt, Validity and 
Reliability of a Questionnaire for Measuring Child Oral-health-related Quality of Life, J. 
Dent. Res. 81(7) (2002) 459-463. Doi: 10.1177/154405910208100705 
 
 
 
  

                  



Page  39  of  32 

Declaration of interests 
  

☐ The authors declare that they have no known competing financial interests or 
personal relationships that could have appeared to influence the work reported in this 
paper. 
  

☒ The authors declare the following financial interests/personal relationships which 
may be considered as potential competing interests: 
 

Professor Nicola West reports financial support was provided by Haleon plc. 

Professor Nicola West reports a relationship with Haleon plc that includes: consulting 

or advisory, funding grants, speaking and lecture fees, and travel reimbursement.  

 

David Herrera reports a relationship with Colgate, Dentaid, Isdin, Johnson & Johnson, 

Kenvue, OralB, Visionaturolab Inc. that includes: board membership, consulting or 

advisory, funding grants, speaking and lecture fees, and travel reimbursement. David 

Herrera is the current President of the Dentaid Extraordinary Chair for Periodontal 

Research, Complutense University. 

 

Filippo Graziani reports a relationship with Curasept that includes: consulting or 

advisory. Filippo 

Graziani reports a relationship with Sunstar Suisse SA that includes: consulting or 

advisory and 

speaking and lecture fees. Filippo Graziani reports a relationship with Procter & 

Gamble that includes: 

funding grants. Filippo Graziani reports a relationship with Haleon that includes: 

speaking and lecture 

fees. Filippo Graziani reports a relationship with Colgate Palmolive Co that includes: 

speaking and 

lecture fees. Filippo Graziani reports a relationship with Kenvue Inc that includes: 

speaking and 

lecture fees. 

 

Mairead Harding reports financial support was provided by Haleon. 

 

Ricardo Faria-Almeida reports financial support and administrative support were 
provided by GlaxoSmithKline. 

 

Soren Jepsen reports a relationship with Haleon UK Services Limited that includes: 
speaking and lecture fees. 

 

                  



Page  40  of  32 

Anton Sculean reports a relationship with Haleon UK Services Limited that includes: 
speaking and lecture fees. 

 

Jonathan Creeth reports a relationship with Haleon UK Services Limited that includes: 
employment. 

 

If there are other authors, they declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence the work 
reported in this paper. 

 

                  


