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Objective Previous studies have indicated that dentists may be uncertain about the 
etiology, diagnosis, and effective management of dentine sensitivity/dentine hyper-
sensitivity (DH). The purpose of the present study was to evaluate the knowledge and 
 understanding of Greece-based dental professionals in treating DH.
Materials and Methods A 26-item questionnaire was sent to a representative sam-
ple of Greek dentists.
Results Two hundred thirty questionnaires were originally provided to the partici-
pants and of the 210 questionnaires that were returned, 191 questionnaires (90 M; 
86 F; mean age 36.26 years [standard deviation: 11.34]) were included for analysis, a 
response rate of 83% was observed. 39.8% of dentists indicated that 1 in 10 of their 
patients experienced discomfort from DH with 76.4% of dentists indicating that their 
patients initiated the conversation on DH. In contrast, 44% of the dentists indicated 
that they initiated the relevant conversation. 34.9% of dentists indicated that the dura-
tion of discomfort lasted up to 3 weeks and 76.4% indicated that DH had an impact on 
their patients’ quality of life. Incorrect tooth brushing was considered to be a major 
etiological factor (68.6%) with “air blast” (37.3%) and “probing” (15%) as the main 
methods for identification. 83.6% of dentists indicated that they were confident in 
recommending over-the-counter products for home use.
Conclusion The results of this study suggest that in terms of knowledge and under-
standing of DH, there is still confusion concerning some aspects of the diagnosis and 
management of the condition.
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Introduction
According to the consensus-based recommendations by the 
Canadian Advisory Board on Dentin Hypersensitivity, dentine 
hypersensitivity (DH) may be defined as “a distinctive short 
sharp pain arising from exposed dentine, characteristically 
in response to an array of stimuli including thermal, tactile, 
evaporative, osmotic or chemical, which cannot be attribut-
ed to any other form of dental defect, disease or pathology.”1 
It is also evident from the published prevalence studies that 
DH can affect the quality of life (QoL) of those who suffer 
discomfort from the condition.2-4There are, however, dis-
crepancies in the reported prevalence of DH that can range 
from 1.1 to 98% depending on the methodology employed 

(questionnaire vs. clinical examination) as well as the loca-
tion (university clinic, dental practice, consumer groups) and 
the cultural environment.5 However, an overview on the bur-
den of DH by Cunha-Cruz and Wataha appeared to indicate 
that the prevalence was in the region of 10% of the general 
population.6 There are several outstanding issues that need 
to be resolved when evaluating the management of DH7, for 
example,1 is the condition under- or overestimated by den-
tists,2 is the condition adequately diagnosed and successfully 
managed by dentists in daily practice,3 is the impact of DHS 
on the QoL of sufferers adequately diagnosed and  treated, 
and4 is the condition adequately monitored by clinicians in 
daily practice. These concerns have been addressed to some 
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extent in previous studies, although it is clear that clinicians 
are still uncertain about the etiology, diagnosis, and effective 
management of DH.5,7-13

The purpose of the present questionnaire-based study 
was to evaluate the knowledge and understanding of Greece-
based dental professionals in treating DH.

Materials and Methods
A 26-item questionnaire on DH that included both multi-
ple choice and open-ended questions was handed to a rep-
resentative sample of Greek dentists either general dental 
practice or undertaking postgraduate studies. The question-
naires were handed out within the Dental School as well as a 
National Dental Conference. The study was approved by the 
Ethics Board/Hospital Committee at the School of  Dentistry, 
Aristotle University of Thessaloniki, Thessaloniki, Greece 
(# 42,26/6/2017).

The questionnaire was based on a previously validat-
ed questionnaire used in the United Kingdom related to the 
understanding of DH8,14,15 and has been recently updated and 
used in several studies namely in Brazil, India, and Kuwait.5,16,17

The questionnaire was designed based on worldwide 
reports about DH including its prevalence, the important 
predisposing factors, major triggers, mechanisms, differen-
tial diagnosis, patient management, dentist management, 
and continuing education related to DH.

The first section of the questionnaire was designed to 
check the demographic characteristics of dentists and includ-
ed years in practice, number of DH cases dentists treated in 
their practices, their initial approach to such cases, and the 
impact of DH on the QoL of their patients. The final section 
focused mainly on the dentists’ perspective of their patients 
presenting with DH and its causes, triggers, and predispos-
ing factors as well as diagnosis and management. The original 
English questionnaire was translated into Greek and then back 
into English to ensure that the meaning remained the same.

Inclusion Criteria
All dental professionals practicing in Thessaloniki, Greece, 
were willing to participate in the study.

Results
Two hundred thirty questionnaires were originally  provided 
to the participants and of the 210 questionnaires that 
were returned, 191 questionnaires (90 M; 86 F; mean age 
36.26 years [standard deviation, SD: 11.34]) were included 
for analysis, a response rate of 83%.

Data were collected over a period of 6 months from June 
30, 2017, to December 30, 2017. Data were entered and the 
results were analyzed using SPSS 22.0 for Windows (IBM, 
Portsmouth, United Kingdom) in the form of frequency dis-
tribution tables and presented as pie charts.

The mean years from graduation were 13.44 years (SD: 
11.36) (70 missing values). One-hundred thirty-two (72.9%) 
of the participants were general dentists and 49 (27.1%) par-
ticipants were postgraduate students (10 missing values). 

One hundred five (54.9%) participants reported that they 
had a dental specialty that included mainly prosthodontics 
(n = 19; 18.1%], oral surgery (n = 11; 10.5%), and periodontics 
(n = 10; 9.5%).

In response to question 2 (Q.2) on whether they had seen 
one or more patients reporting DH in the weeks prior to the 
appointment (2–4 weeks/month), 76.4% (n = 146) say they 
had seen a patient with DH during this period; 18.8% (n = 36) 
did not see any patients with 4.7% of dentists not sure or 
could not remember whether they had seen any patients 
with DH during this time.

When asked to respond to Q.3 on the percentage of den-
tate patients who experienced DH, 39.8% (n = 76) of dentists 
indicated that one in 10 of their patients experienced dis-
comfort from DH with 25.7% (n = 49) indicating that one in 
20 of their patients experienced discomfort from DH.

Dentists were then asked to indicate whether the patient 
initiated the conversation on whether they were experi-
encing discomfort from DH (Q.4). About 76.4% (n = 146) of 
dentists indicated that their patients initiated the conver-
sation with 15.2% (n = 29) indicating that the patient did 
not initiate the conversation with 8.4% (n = 16) unable to 
remember. When asked to state whether they initiated the 
conversation, 44% (n = 84) said they initiated the conversa-
tion with their patients, 11.2% (n = 22) did not; 38.2% (n = 
73) of dentists responded that they sometimes initiated the 
conversation about DH with 6.3% (n = 12) of the dentists not 
responding.

When asked whether they routinely observed signs of 
DH during their examination of their patients (Q.6a), 60.2% 
(n = 115) stated they did look for signs of DH during the exam-
ination; 14.1% (n = 27) did not; 21.5% (n = 41) responded that 
they sometimes looked for signs with 3.6% (n = 7) not sure or 
did not know whether they looked for signs of DH with one 
missing value (0.5%). The responses for Q.6b indicated that 
most dentists (85.9% [n = 164]) used an air blast to detect 
DH with 33.5% (n = 64) using a dental probe. Other responses 
included using a water spray from the dental syringe (14.7%; 
n = 28); a combination of methods (5.2%, n = 10), ice stick 
(12.6%; n = 24), a pulp tester or a dental scaler (2.6%; n = 5), 
and a nonspecified method (0.5%; n = 1).

The response to Q.7 regarding the seriousness of DH in 
their patients indicated that 86.4% (n = 165) of dentists con-
sidered DH to be a serious problem for 25% of their patients, 
although 63.9% (n = 122) indicated that it was only a serious 
problem for 1 in 10 of their patients (►Fig. 1).

When asked about how long patients suffered with DH (Q.8), 
34.9% (n = 66) of dentists indicated that the duration of discom-
fort lasted up to 3 weeks. 32.3% (n = 61) of dentists reported 
that the pain lasted up to 8 weeks (4–8 weeks); 15.3% (n = 29) 
of dentists indicated that the duration of pain lasted >12 weeks. 
Other responses included 16.4% (n = 31) who did not know how 
long DH lasted in their patients; one dentist could not recall 
and one dentist indicated that their patients experienced only 
occasional pain. There were two missing values.

Regarding their opinion on whether DH was a major 
impact on their patients’ QoL (Q.9), most dentists indicated 
that the condition did have a major impact on the QoL with 
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Fig. 1 Dentists’ response to Q.7: Is dentine hypersensitivity a serious problem for patients?

Fig. 2 Activities that affect the quality of life (QoL) of patients (Q.11).

76.4% (n = 146) of dentists stating “Yes,” 15.2% (n = 29) stating 
“No” and 8.4% (n = 16) stating they did not know.

When asked about the severity of DH on the QoL (Q.10), 
only 20.1% (n = 33) of dentists indicated that the impact of 
DH was severe; most dentists (79.9%; n = 131) considered the 
impact to be no more than “mediocre” in nature. There were 27 
(14.1%) missing values that were excluded from the analysis.

A follow-up question (Q.11) asked for information on the 
daily activities that may affect the QoL of patients with DH. 
These data are presented in ►Fig. 2.

In response to Q.12 regarding whether their patients 
asked questions about DH, 42.9% (n = 82) indicated they were 
asked “very often/often”; 56% (n = 107) “sometimes/seldom” 
and 1% (n = 2) “never.”

When asked to respond to Q.13, on the main factors in the 
etiology of DH, there were 184 responses from the partici-
pants and the main responses are presented in ►Fig. 3.

When asked to respond to Q.14 on the underlying mech-
anism of DH, 57.4% (n = 105) indicated that the “Hydrody-
namic theory” was the underlying mechanism; 25.1% (n = 46) 
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identified the “odontoblast theory,” 9.3% (n = 17) identified 
the “Gate theory.” Other responses included “other” (not 
specified) by 5.5% (n = 10) of participants, a combination of 
mechanisms (hydrodynamic/odontoblast theory) by 2.2% 
(n = 4) of participants, one participant (0.5%) was unsure. 
There were eight missing values (4.2%).

In response to Q.15, the main responses to the diagnosis of 
DH are presented in ►Fig. 4.

►Fig. 5 presents the main responses regarding the dental 
conditions to be excluded when making a diagnosis (Q.16)

In response to Q.17 as to how confident they were in making 
a differential diagnosis, most dentists (92.1%; n = 176) claimed 
that they were confident in making a differential diagnosis of DH 
with 7.9% (n = 15) stating they were not very confident (►Fig. 6).

When asked to indicate how they would clinically assess or 
evaluate DH (Q.18), the dentists were given a range of options 
to choose from and the responses are presented in ►Fig. 7.

Fig. 3 Factors involved in the etiology of dentine hypersensitivity 
(Q.13).

Fig. 4 Steps taken by dentists to diagnose dentine hypersensitivity (Q.15).

Fig. 5 Clinical conditions to be excluded when determining a diagno-
sis of dentine hypersensitivity.

Fig. 6 Dentists’ estimation of how confident they are of making a 
differential diagnosis of dentine hypersensitivity.
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In response to Q.19 on the duration of discomfort follow-
ing nonsurgical periodontal procedures (scaling, debride-
ment, and polishing), main responses are presented in 
►Fig. 8, while responses to Q.20 on the duration of discom-
fort following surgical periodontal procedures are depicted 
in ►Fig. 9. When asked what advice they would provide to 
patients with DH (Q.21), the responses included (1) educa-
tion on brushing (24%; n = 149), (2) at-home toothpastes or 
gels (23%; n = 143), (3) in surgery (professionally applied) 
options such as varnishes (16%; n = 100), (4) restorative den-
tistry (15%; n = 91), and a combination of options (n = 3).

In response to Q.22 on whether they would recommend 
either in-office (professionally applied) or over-the-counter 
(at-home) (OTC) 59% (n = 110) of the dentists indicated that 
they would recommend in-surgery (professionally applied) 
products such as a varnish to their patients. 86.6% (n = 161) 

also indicated that they would recommend OTC products 
for home use. There were five missing values for these two 
categories. Of the recommendations for professional applied 
products or procedures (n = 47), Duraphat varnish (n = 29) was 
the most recommended product for DH. The other responses 
included air abrasion (n = 2), Gel Kam (n = 1), self-etching 
systems (n = 2), bonding systems (n = 4), and nonspecified 
treatment of gingival recession (n = 9). When asked what OTC 
products they would recommend for home use, the following 
brands (n = 54) were recommended: (1) Colgate Pro Relief 
(n = 23), (2) Sensodyne (n = 22), (3) Duraphat 5000 (4) and 
other nominated brands included Calmodent (n = 2), Sensigel 
(n = 2), and Soothe (n = 1).

When asked whether they were confident in recommend-
ing home use products (OTC) (Q.23), most dentists  indicated 
that they were confident or sure in recommending OTC 

Fig. 7 Dentists’ responses on how to clinically assess dentine hypersensitivity.

Fig. 8 Duration of discomfort following nonsurgical periodontal 
procedures.

Fig. 9 Duration of discomfort following periodontal surgical 
procedures.
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products (83.6%; n = 158). 16.4% (n = 31), however, indicat-
ed that they were not very confident in recommending OTC 
products for home use.

Responses to Q.24 relating to whether nondental problems 
may contribute to DH 60.2% (n = 115) said that “non-dental 
problems” may contribute whereas 27.2% (n = 52) did not 
think that these problems contributed to DH. Twelve per-
cent (n = 23) of dentists did not know whether these  factors 
contributed to DH. There was one missing  value. Only 20 
responses were provided for this question with “Stress” 
(n = 10) and “Psychological issues” (n = 1) being the main 
nondental contributory factors. Other suggested factors 
included “Bruxism” (n = 8) and “Malocclusion” (n = 1).

When asked whether their patients frequently complied 
with professional advice when managing DH (Q.25), 79.4% 
(n = 150) said their patients did comply with the advice pro-
vided, 4.2% (n = 8) said that their patients did not comply 
with the advice, and 16.4% (n = 31) did not know whether 
their patients complied with the advice. There were two 
missing values.

The last question (Q.26) asked whether dentists perceived 
a need for any patient leaflets/folders providing informa-
tion on the problem and how to prevent it from becoming 
a problem or their patients. 88.3% (n = 166) of dentists said 
there was a need for this type of literature with 11.7% (n = 22) 
indicating that there was no need. There were three missing 
values and only four comments providing suggestions for the 
leaflets namely (1) factors associated with DH (n = 2) and (2) 
information on how to treat DH (n = 2).

Discussion
Previous studies or reviews have indicated that dentists 
may be uncertain about the etiology, diagnosis, and effec-
tive management of dentine sensitivity/DH.1,4,5,7,8 According 
to the 2003 Consensus Document on DH,1 there are several 
concerns relating to the effective diagnosis and management 
of the condition such as (1) underestimating the prevalence 
of DH particularly for young adults, (2) screening of DH was 
not routinely conducted by dentists except when prompted 
by patients, (3) the failure to conduct a differential diagno-
sis to exclude other clinical conditions that have the same or 
similar features to that of DH, and (4) the apparent lack of 
confidence expressed by dentists in managing their patients’ 
pain. The questionnaire used in the present study was based 
on a previously validated questionnaire used in the United 
Kingdom relating to the understanding of DH,8,14,15 which has 
been recently updated and used in several studies namely in 
Brazil, India, and Kuwait.5,16,17

The response rate from the participants was 83% that in 
comparison to previous questionnaires of this nature was 
very good,5,7,8,10 although it should be noted that the ques-
tionnaires were personally handed out by two of the inves-
tigators (CE/IB) to a selected group of dentists rather than 
using an online survey or mailing the questionnaire to the 
participants and this may have introduced some bias into 
the study. A comparable study of Australian private prac-
tice dentists by Amarasena et al10 reported a lower response 

rate of 41.5%, although this study was based on a question-
naire mailed to randomly selected dentists on the Australian 
Dental Association membership list. One of the advantages 
of the questionnaire used in the present study was that it 
had been used and validated in several studies throughout 
the world.5,8,14-17 The responses from the various questions in 
the present study appear to be consistent with the results of 
studies in other countries, although there are some differenc-
es with other published studies when the participants were 
asked about the etiological factors associated with DH as dis-
cussed below.10 The authors also recognized that the ques-
tionnaire may be improved with a more prescriptive list of 
available products as used in other studies10,18 rather than the 
use of open-ended questions to identify the products used or 
recommended by the dentist.

One of the problems in conducting questionnaire studies 
in to a participant’s understanding or knowledge of a topic 
is that the reasons for a poor or low response rate may not 
be obvious. For example, one of the reasons could be due to 
a lack of knowledge and understanding by the participants 
and therefore a reluctance to return the questionnaire.5,17,19 
Alternatively, factors such as a lack of time to complete the 
questionnaire or simply considering that completing a ques-
tionnaire were not relevant to their practice needs or high on 
their list of priorities.5

The prevalence of DH reported in the published literature 
varies depending on how the data was collected; according 
to Cunha-Cruz and Wataha6 the best estimate of the prev-
alence is 10%. Several other investigators have also report-
ed similar prevalence rates from dental practices5,11 that 
is reasonably consistent with the data collected during the 
present study (39.8% of dentists indicated that one in 10 of 
their patients experienced discomfort from DH). The ques-
tion of under-reporting of DH has also been raised by several 
investigators,1,4,5,13,20 in particular as to whether the dentist or 
the patient initiated the conversation on DH; in the present 
study, 76.4% (n = 146) of dentists indicated that their patients 
initiated the conversation on DH. Forty-four percent (n = 84) 
of the dentists indicated that they initiated the conversation 
with 38.2% (n = 73) of dentists who responded that they 
sometimes initiated the conversation about DH. According to 
Gillam,4 DH does not appear to be considered by patients as a 
severe dental problem and as such do not appear to self-treat 
with home use (OTC) products or visit their dentist to resolve 
the problem. This would appear to suggest that the condition 
is fairly transient in nature with a limited impact on their QoL 
as indicated in the present study with 77.2% (n = 127) of the 
dentists indicating that they considered discomfort from DH 
to last up to 8 weeks with only a “mediocre” impact on their 
patients’ QoL. One aberrant finding from the question on the 
activities that may impact on the patients’ QoL was that most 
dentists (68.6%; n = 131) considered incorrect tooth brushing 
to be an activity that would affect QoL. This finding is not 
consistent with several previous studies and most patients 
tend to have coping mechanisms when they experience 
unpleasant or painful sensations.3,21 Another aberrant find-
ing from the present study was that “hot” rather than “cold” 
products were considered to be a key trigger for DH that was 
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at variance to most studies where “cold” was considered to 
be the predominant stimulus initiating DH.10,19,21

Toothbrushing was also considered as an etiological or 
predisposing factor in DH that was a similar finding in several 
studies.5,15 Abrasion and gingival recession were also consid-
ered by dentists in the present study and to a lesser extent 
erosion despite being considered as a primary cause of DH.1 
(DH/T), erosion 28.9% (dentists), and 26% (DHT) were con-
sidered as alternative causes. Over half of the dentists indi-
cated that the “Hydrodynamic theory” was the underlying 
mechanism of DH that is reasonably consistent with other 
studies.5,10,14-16

When asked to identify how they would identify and 
examine DH in the clinical environment, dentists indicated 
that they would mainly rely on “clinical examination” and 
“self-reporting of DH from patients and use” either the “air 
blast” or “probing” methods that are consistent with the 
results from other studies.5,10,14-16

One of the concerns from the consensus conference docu-
ment1 was that there were several key knowledge gaps in the 
responses from the participants in the survey. For example, 
the failure to consider a differential diagnosis, even though 
DH is by definition a diagnosis of exclusion and the appar-
ent lack of confidence in managing their patients’ pain. In the 
present study, the dentists claimed that they were confident 
in conducting a differential diagnosis as well as having confi-
dence in recommending both OTC and professionally applied 
products. Of the other dental conditions to consider when 
making a diagnosis of DH, the main responses were “Tooth 
surface loss,” “Gingival recession” as a result of “periodon-
tal disease and/or its treatment,” and “Bleaching sensitivity” 
that was at variance with other studies where dental caries 
were also considered as a dental condition to be considered 
when making a diagnosis,5,10 although reasonably similar to 
the study by Kopycka-Kedzierawski et al.13

It is also accepted that patients may experience postoper-
ative sensitivity from dental procedures such as nonsurgical 
and surgical procedures and that this discomfort may resolve 
within 1 to 2 weeks for nonsurgical procedures and up to 
8 weeks following surgical procedures.22 The results from the 
present study are reasonably consistent with the published 
figures.

83.6% of dentists indicated that they were confident in rec-
ommending OTC products for home use and they indicated 
that they would recommend OTC products such as “Colgate 
Pro Relief” and “Sensodyne” with a similar number of den-
tists recommending a professionally applied product such 
as a varnish (“Duraphat”) for their patients. Compared with 
other studies, the responses from the present study were 
not as detailed and this may have been due to open-ended 
rather than a closed question approach to this question,10,18 
although the conclusions about the recommendations for 
treatment were similar in these studies.

The present study highlighted several differences from 
previous studies and it was apparent there is a need for addi-
tional education strategies to be practiced in everyday dental 
practice in particular a greater focus on the importance of 
the prevention in the management of DH as well as in the 

diagnosis and management of the condition. Furthermore, 
the dentist should recognize that there are other forms of 
chronic pain when considering a differential diagnosis as 
well as the need to have a monitoring strategy when man-
aging DH.1,20 In relation to initiating a management strategy, 
it is worth considering implementing a training program to 
enable dentists to provide a standardized reporting as used 
in the USA PEARL and National Practice Based-Research Net-
work (PBRN) programs.5,11,13,18

Conclusion
The results of the present study would appear to suggest 
that in terms of knowledge and understanding of DH, there 
is still confusion concerning some aspects of the diagnosis 
and management of the condition. There is clearly a need for 
additional education strategies to be practiced in everyday 
dental practice, in particular a greater focus on the impor-
tance of prevention in the management of DH as well as in 
the diagnosis and management of the condition.
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