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ABSTRACT: This study aimed to determine the prevalence of self-reported dentin hypersensitivity and
its association with sociodemographic, clinical, dental, dietary, and lifestyle factors among Peruvian
university students. An observational, cross-sectional, and analytical design was applied to a sample
of 600 students who completed a validated, self-administered digital questionnaire with 37 items
distributed across five dimensions, plus a section on dentin hypersensitivity. The outcome variable was
self-reported tooth sensitivity, defined as pain in response to thermal, mechanical, or chemical stimuli,
acknowledging the inherent limitations of self-reported data. The overall prevalence was 68.5%, and
39.4% of participants reported sensitivity to two or more stimuli. In bivariate analyses, hypersensitivity
was significantly associated with gastric acidity, dry mouth, and frequent consumption of acidic foods,
whereas snoring and orthodontic treatment showed marginal trends. In multivariable logistic regression,
gastric acidity (OR = 1.86; 95% Cl: 1.26-2.73), dry mouth (OR=2.16; 95% Cl: 1.37-3.42), and snoring
(OR=1.65; 95% CI: 1.02-2.68) remained independent associated factors. The final model exhibited
good overall fit and high sensitivity, though low specificity, with a moderate discriminative capacity
(AUC=0.668). In conclusion, self-reported dentin hypersensitivity among university students showed
a high prevalence, mainly associated with gastric acidity, dry mouth, and snoring, with additional
trends related to orthodontic treatment and frequent intake of acidic foods, and the findings should be
interpreted considering the limitations of self-reported measurements.
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RESUMEN: El presente estudio tuvo como objetivo determinar la prevalencia de hipersensibilidad den-
tinaria autorreportada y su asociacion con factores sociodemograficos, clinicos, odontologicos, dieté-
ticos y de estilo de vida en estudiantes universitarios peruanos. Se realizd un estudio observacional,
transversal y analitico en una muestra de 600 estudiantes que completaron un cuestionario digital
autoadministrado y validado, compuesto por 37 items distribuidos en cinco dimensiones, ademas de
una seccion especifica sobre hipersensibilidad dentinaria. La variable de desenlace fue la sensibilidad
dentaria autorreportada, definida como la presencia de dolor frente a estimulos térmicos, mecanicos o
quimicos, reconociendo las limitaciones inherentes al uso de medidas autorreportadas. La prevalencia
global fue del 68,5 %, y el 39,4 % de los participantes reportd sensibilidad frente a dos 0 mas estimulos.
En los analisis bivariados, la hipersensibilidad se asocid significativamente con la acidez estomacal, la
boca seca y el consumo frecuente de alimentos acidos, mientras que el ronquido y el antecedente de
tratamiento ortoddntico mostraron tendencias marginales. En el modelo multivariado de regresion logis-
tica, la acidez estomacal (OR=1,86; IC95 %: 1,26-2,73), la boca seca (OR=2,16; IC95 %: 1,37-3,42)
y el ronquido (OR=1,65; IC95 %: 1,02-2,68) se mantuvieron como factores asociados independientes.
El modelo final mostré un buen ajuste global y alta sensibilidad, aunque baja especificidad, con una
capacidad discriminativa moderada (AUC=0,668). En conclusion, la hipersensibilidad dentinaria auto-
rreportada en estudiantes universitarios presento una alta prevalencia y se asoci¢ principalmente con
acidez estomacal, boca seca y ronquido, ademas de mostrar tendencias relacionadas con el uso de
brackets y el consumo frecuente de alimentos acidos, y l0s resultados deben interpretarse considerando
las limitaciones propias de los datos autorreportados.

PALABRAS CLAVE: Hipersensibilidad dentinaria; Estudiantes; Factores de riesgo; Prevalencia; Estudios
transversales.

INTRODUCTION adults aged 20 to 29 years and around 19% in
adolescents (6).

Dentin hypersensitivity (DH) is a common
condition characterized by a sharp, transient pain
that originates in exposed dentinal tubules in

response to external stimuli (1, 2). These stimuli—

University students represent a group
especially susceptible to DH due to factors related
to lifestyle and behavior, including irregular oral

thermal, chemical, tactile, or osmotic—induce fluid
movement within the tubules, activating the nerve
endings of the dentin—pulp complex (3,4). Beyond
its clinical dimension, DH may cause emotio-
nal discomfort, social interaction limitations, and
a significant reduction in quality of life (5). This
condition is particularly prevalent among young
populations, with reported rates up to 34.9% in

hygiene practices (7), diets rich in acidic foods and
beverages (4) and high levels of academic stress
(8). In this context, a previous study among univer-
sity students reported that approximately 68.4%
experienced dental sensitivity, with cold stimuli
being the most frequently associated (7). These
findings suggest that the university population
may constitute a relevant epidemiological niche
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for understanding the interaction between indivi-
dual, behavioral, and environmental factors in the
development of DH.

The main prevalence reports of DH origi-
nate from Arab countries (9,10), Europe (11-13),
and Asia (14-16), whereas evidence from Latin
America remains limited, with relevant studies
conducted exclusively in Brazil (17). Overall, data
from the region—and particularly from Peru—are
scarce and fragmented, hindering the understan-
ding of the true magnitude of the problem among
young populations and limiting the development
of prevention and clinical management strategies
tailored to this context (18).

Traditionally, DH diagnosis has relied on
clinical tests using tactile or evaporative stimuli
to confirm sensitivity (19). However, self-reported
questionnaires have also been used to estimate
its prevalence and severity, although this approach
may produce variability in reported rates (4,20).
Despite this limitation, self-reports offer signifi-
cant advantages: they are easy to administer (21),
capture the subjective experience of pain and its
impact on daily life (22,23), and represent a parti-
cularly useful strategy in population-based studies
and in developing-country contexts.

Considering the above, this study aimed to
determine the prevalence of self-reported dentin
hypersensitivity and its association with sociode-
mographic, clinical, dental, dietary, and lifestyle
factors among Peruvian university students. Given
the cross-sectional observational design, the null
hypothesis stated that there were no significant
associations between dentin hypersensitivity and
the risk factors evaluated.

MATERIAL AND METHODS

The study was approved by the Ethics
Committee of the Universidad Catolica de Santa

Maria (Arequipa, Peru) under code 137-025, and
conducted in accordance with the principles of the
Declaration of Helsinki. Participation was voluntary
and anonymous, following acceptance of a digital
informed consent form.

STUDY DESIGN

This was an observational, cross-sectional,
and analytical study conducted among under-
graduate students from different faculties of the
university. Data were collected between July and
November 2024 using a structured, self-adminis-
tered digital questionnaire (Google Forms).

POPULATION AND SAMPLE

The target population comprised approxima-
tely 19,490 students enrolled in 2024. Students
aged >17 years who agreed to participate and
completed the questionnaire in full were included.
Records with incomplete key variables or inconsis-
tent responses were excluded. In total, 600 valid
questionnaires were analyzed.

Sample size was calculated based on the
university population (N=19,490), with a 95%
confidence level, 4% margin of error, and expec-
ted prevalence of 50% (a conservative criterion for
cross-sectional studies). The minimum required
sample was 583 students, exceeded by the final
sample of 600 participants, increasing the preci-
sion of estimates.

Sampling was non-probabilistic and conve-
nience-based, aiming to include students from
various faculties and academic years. This approach
was chosen because access to formal student
rosters was restricted and digital recruitment was
operationally feasible within the university setting.
While this method facilitated broad participation
across academic programs, it may introduce self-
selection bias and limits external generalizability;
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therefore, the findings should be interpreted as
representative only of the responding students
rather than the entire university population.

A flowchart summarizing the recruitment
and selection process is presented in Figure 1.
Although the total university population comprised
19,490 students, the questionnaire was disse-
minated through institutional e-mail lists, faculty
WhatsApp groups, and direct in-person invitations
in common university areas. Consequently, the
number of students effectively reached was lower
than the total population. This recruitment approach
is consistent with nonprobability convenience
sampling and is commonly used in cross-sectional
survey research within university settings.

Students reached via digital
and in-person invitations
n =630

Excluded responses
- Incomplete key variables: 23
- Inconsistent responses: 7
Total excluded: 30

Final sample analyzed
n =600

Figure 1. Flowchart of participant recruitment and selection. The
questionnaire was disseminated through institutional e-mail lists,
faculty WhatsApp groups, and in-person invitations in common univer-
sity areas. A total of 630 responses were received; 23 were exclu-
ded due to incomplete key variables and 7 for inconsistent responses,
resulting in 600 valid questionnaires included in the final analysis.

DATA COLLECTION INSTRUMENT

Data were obtained through a structured,
self-administered digital questionnaire (Google
Forms) designed to identify factors associated with
tooth sensitivity among university students. The
instrument was initially composed of 49 questions,
adapted from previously validated surveys on
erosive tooth wear and dentin hypersensitivity, and
was subjected to expert validation in methodology
and oral health. This expert review included an
assessment of content and face validity, ensuring
that the items were clear, relevant, and conceptua-
lly aligned with the study objectives.

To enhance transparency, examples of key
questionnaire items were included in the Methods.
Dentin hypersensitivity was assessed with the
item “Do you feel sensitivity in your teeth in the
following situations?”, followed by four scenarios
(toothbrushing, cold stimuli, hot stimuli, and sweet
foods) rated on a three-level Likert scale (Never,
Frequently, Always). Snoring was evaluated using
the question “Do you snore while sleeping?” with
response options Yes/No/Prefer not to answer.
Additional clinical variables were measured with
analogous items, such as “Do you experience
gastric acidity?” and “Do you have dry mouth or a
decrease in the amount of saliva?”.

A pilot test was then conducted with 22
students of different genders, academic programs,
and semesters to assess clarity, order, and
coherence of items. Based on feedback, response
options were refined, question wording was
improved, and redundant or irrelevant items were
removed. The final questionnaire consisted of 37
questions, distributed across five dimensions:
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sociodemographic (7 items), clinical (8 items),
dental (7 items), dietary (11 items), and lifestyle (4
items), plus a block assessing the outcome varia-
ble: dentin sensitivity (4 items). The instrument
demonstrated acceptable reliability (Cronbach’s
a=0.71).

To minimize bias, the questionnaire was
digital, anonymous, and voluntary, reducing social
desirability bias and encouraging honest responses.
The self-administered format also minimized inter-
viewer bias and ensured standardized application.

The primary outcome was self-reported
tooth sensitivity, defined as the presence of pain
or discomfort in response to thermal, mechanical,
or chemical stimuli. This approach was chosen
because patient perception is a clinically relevant
indicator of quality-of-life impact and has shown
concordance with clinical evaluation in previous
studies (24).

STUDY VARIABLES

The dependent variable was self-reported
tooth sensitivity, defined as the presence of pain
or discomfort elicited by thermal, mechanical, or
chemical stimuli. Because the question did not
specify a recall period, the measure reflected the
participant’s current perception of sensitivity at the
time of completing the questionnaire. This outcome
was analyzed in three forms: dichotomous (presence
or absence of sensitivity to at least one stimulus),
ordinal through a severity index (0-8), and propor-
tional (0-1), based on the number and combina-
tion of reported stimuli. The proportional index
was treated as a continuous descriptive measure
and was not included in inferential analyses.

The independent variables were organized
into five dimensions consistent with the question-
naire structure. The sociodemographic dimension

included age (in years), sex, age group (17-18,
19-22, and >23 years), academic year (1st to
5th), field of study (health sciences, engineering,
social sciences, and humanities), and employ-
ment status (employed or unemployed). The clini-
cal dimension comprised body mass index (BMI,
kg/m2), presence of gastric acidity, vomiting or
regurgitation, dry mouth, snoring, and bruxism or
clenching. The dental dimension included history
of orthodontic treatment (brackets), brushing
frequency and duration, toothbrush type, brushing
immediately after meals, and use of whitening
toothpaste. The dietary dimension addressed the
frequency of consumption of acidic foods, natural
juices, citrus and non-citrus fruits, dairy products,
soft drinks, and energy drinks. Finally, the lifestyle
dimension covered alcohol consumption, use of
tranquilizers or antidepressants, and engagement
in physical exercise.

DATA ANALYSIS

Data were analyzed using Jamovi software
(v.2.3.18.0, Melbourne, Australia). Normality of
continuous variables was assessed using the
Shapiro—Wilk test. Variables with normal distribu-
tion were reported as mean + standard deviation
(SD), whereas non-normal variables were expres-
sed as median and interquartile range (IQR).
Categorical variables were presented as frequen-
cies and percentages.

Associations between self-reported tooth
sensitivity (>1 stimulus) and independent varia-
bles were examined using the chi-square test
(Pearson’s x?). Variables with p<0.05 (significant)
or p<0.10 (trend) were entered into a multivaria-
ble binary logistic regression model which was
adjusted a priori for key sociodemographic varia-
bles (sex, age group, and employment status).
Results were expressed as odds ratios (ORs) with
95% confidence intervals (95% Cl).

ODOVTOS-Int. J. Dent. Sc. | Online First, 2026 | ISSN: 2215-3411. 800



15-Simao el al: High Prevalence of Self-Reported Dentin Hypersensitivity and its Associated Factors in Peruvian University Students

Assumptions were verified, including collinea-
rity (VIF), overall model fit (x2, AIC, BIC, McFadden,
Cox-Snell, and Nagelkerke pseudo-R?), and predic-
tive performance through ROC curve, sensitivity,
specificity, and correct classification rate.

RESULTS

A total of 600 university students participa-
ted in the survey. The mean age was 20.4+2.4
years, with a median of 20 years (IQR: 19-22).
The majority were female (59.3%), and more
than half belonged to the 19-22-year age group
(61.3%). Regarding academic distribution, 43.5%
were first-year students, followed by third-year
(32.8%) and second-year students (20.0%), while
those in the fourth and fifth years represented a
smaller proportion.

In terms of field of study, 41.2% were enrolled
in health sciences, 29.0% in engineering, and
28.8% in social sciences and humanities. Additio-
nally, 29.7% of students reported being employed,
66.2% were not working, and 4.2% preferred not
to answer. The mean body mass index (BMI) was
23.4 + 5.6, with a median of 22.9 (IQR: 21.0-25.2)
(Table 1).

Regarding the main outcome, 68.5% of
participants reported dentin sensitivity to at least
one stimulus, and 39.4% reported sensitivity to two
or more stimuli. The severity index showed a mean
value of 1.63+1.71 (median: 1; IQR: 0-2), while the
proportional index had a mean of 0.21 = 0.22 and
a median of 0.125 (IQR: 0-0.375) (Table 1).

In the bivariate analysis of sociodemo-
graphic and clinical characteristics (Table 2), no

statistically significant associations were observed
with self-reported dentin sensitivity (p>0.05 for all
comparisons). However, some trends were identi-
fied: prevalence was higher among women than
men (57.1% vs. 42.9%; p=0.072) and among first-
and third-year students compared to those in later
years (42.2% and 36.0%, respectively; p=0.105).
The 19-22-year group showed the highest propor-
tion of cases (60.1%), although differences were
not significant (p=0.590). Neither field of study
nor employment status was associated with
sensitivity (p=0.526 and p=0.832, respectively).
Regarding nutritional status, most cases corres-
ponded to students with normal BMI (65.2%), with
no significant differences among other categories
(p=0.338).

In the bivariate analysis of clinical, behavio-
ral, and dietary factors (Table 3), significant
associations were found between dentin sensiti-
vity and the presence of gastric acidity (p<0.001),
dry mouth (p<0.001), and frequent consump-
tion of acidic foods, including lemon (p=0.039).
Additionally, there were trends toward higher
sensitivity among students reporting vomiting or
regurgitation (p=0.056) and snoring during sleep
(p=0.059), although these did not reach statisti-
cal significance.

Conversely, no relevant associations were
found with bruxism/clenching (p=0.141), alcohol
consumption (p=0.699), use of tranquilizers or
antidepressants (p=0.298), or exercise practice
(p=0.569). Among dietary factors, aside from
acidic foods, natural juices, citrus and non-citrus
fruits, dairy products, soft drinks, and energy
beverages showed no association with sensitivity
(p>0.05in all cases). Similarly, dental factors such
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as brushing frequency, toothbrush type, brushing
duration, brushing immediately after meals, and
use of whitening toothpaste were not associa-
ted (p>0.05 in all cases). However, a history of
orthodontic treatment (brackets) was significantly
associated with higher prevalence of dentin sensi-
tivity (p=0.027).

In the multivariable logistic regression analy-
sis (Table 4), gastric acidity was independently
associated with dentin sensitivity, approximately
doubling the likelihood of its presence (OR=1.86;
95% Cl: 1.26-2.73; p=0.002). Likewise, dry mouth
showed a strong association, with more than twice
the probability of sensitivity (0R=2.16; 95% Cl:
1.37-3.42; p=0.001). Snoring during sleep was
also significantly associated, increasing the proba-
bility of dentin sensitivity by about 65% (0R=1.65;
95% Cl: 1.02-2.68; p=0.043).

These associations were obtained from
a logistic regression model adjusted a priori for
sex, age group, and employment status. Clinically,
these effect sizes indicate that students experien-
cing gastric acidity or dry mouth had approximately
twice the likelihood of reporting dentin hypersensi-

tivity, while those who reported snoring showed a
65% higher probability, underscoring the meanin-
gful contribution of these factors to symptom
perception in daily life.

Conversely, current or previous orthodon-
tic treatment showed a marginal trend toward
association (0OR=1.40; 95% Cl: 0.98-2.02;
p=0.067). Regarding acidic food consumption, a
dose—response gradient was observed: consump-
tion >4 times per day was linked to a higher
risk (OR=6.36; 95% Cl: 0.77-52.37; p=0.085),
although it did not reach statistical significance in
the adjusted model.

With respect to model performance, the
overall test was highly significant (x2=51.4;
df=11; p<0.001), confirming an adequate fit. The
pseudo-R2 values indicated a modest proportion
of explained variance (R2McF=0.07; R2CS=0.08;
R2N=0.12). Collinearity was not an issue (all
VIF~1). In terms of predictive capacity, the model
demonstrated high sensitivity (0.98) but low speci-
ficity (0.05), with an area under the ROC curve
(AUC) of 0.668, indicating acceptable though
limited discriminative ability.
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Table 1. Sociodemographic, clinical characteristics, and outcomes (tooth sensitivity) of the study popula-

tion (n=600).

Variable

n (%) or Mean = SD

Sociodemographic

Age (years), mean = SD
Median (IQR)

Sex

Female

Male

Age group

17-18 years

19-22 years

>23 years

Academic year

1st

2nd

3rd

4th

5th

Clinical

BMI (kg/m2), mean = SD
Median (IQR)

Outcomes (tooth sensitivity)
Self-reported (=1 stimulus)
Self-reported (=2 stimuli)
Severity index (0—8), mean = SD
Median (IQR)

Proportional index (0-1), mean + SD
Median (IQR)

20.4 +2.38
20 (19-22)

356 (59.3)
244 (40.7)

144 (24.0)
368 (61.3)
88 (14.7)

23.4+5.6
22.9 (21.0-25.2)

408 (68.5)
235 (39.4)
1.63 = 1.71

1(0-2)
0.21+0.22

0.125 (0-0.375)

SD: standard deviation; IQR: interquartile range. Self-reported dentin sensitivity was based on the presence of pain or discomfort in

response to mechanical, thermal, or chemical stimuli.
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Table 2. Association between sociodemographic and clinical characteristics and self-reported tooth
sensitivity (>1 stimulus) among university students (n=600).

Variable Category Sensitivity “Yes”, n (%) )
Sex Female 233 (57.1) 0.072
Male 175 (42.9)
Age group 17-18 98 (24.0) 0.590
19-22 245 (60.1)
>23 65 (15.9)
Academic year 1st 172 (42.2) 0.105
2nd 77 (18.9)
3rd 147 (36.0)
4th 7(1.7)
5th 5(1.2)
Field of study Health sciences 172 (42.2) 0.526
Social sciences/humanities 117 (28.7)
Engineering 119 (29.2)
Employment status Employed 125 (30.6) 0.832
Unemployed 266 (65.2)
Prefers not to answer 7(4.2)
BMI category Underweight 23 (5.6) 0.338
Normal weight 266 (65.2)
Overweight 106 (26.0)
Obesity 3(3.2)

Self-reported tooth sensitivity was defined as the presence of pain or discomfort in response to mechanical, thermal, or chemical stimuli.
Values represent absolute frequencies and percentages within each category. p-values correspond to Pearson’s x?2 test.
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Table 3. Association between clinical factors, habits, and diet with self-reported tooth sensitivity (=1
stimulus) among university students (n=600).

Variable Category Sensitivity “Yes”, n (%) p (X2

Gastrointestinal symptoms
Gastric acidity

Yes 174 (42.6) <.001
No 228 (55.9)
Prefers not to answer 6 (1.5)

Vomiting/regurgitation Yes 67 (16.4) 0.056
No 331 (81.1)
Prefers not to answer 10 (2.5)

Oral/functional factors

Bruxism/clenching Yes 115 (28.2) 0.141
No 287 (70.3)
Prefers not to answer 6 (1.5)

Dry mouth Yes 125 (30.6) <.001
No 279 (68.4)
Prefers not to answer 4 (1.0)

Snoring during sleep Yes 91 (22.3) 0.059
No 308 (75.5)
Prefers not to answer 9(2.2)

Substance consumption

Alcoholic beverages Yes 199 (48.8) 0.699
No 196 (48.0)
Prefers not to answer 13 (3.2)

Tranquilizers/

antidepressants Yes 52 (12.7) 0.298
No 351 (86.0)
Prefers not to answer 5(1.2)

Lifestyle

Exercise/sports Yes 248 (60.8) 0.569
No 152 (37.3)
Prefers not to answer 8 (2.0)

Diet

Acidic foods, including lemon Never/rarely 58 (14.2) 0.039
Occasionally 218 (53.4)
1-3 times/day 116 (28.4)
>4 times/day 16 (3.9)

Orthodontic history

Bracket use Yes 193 (47.3) 0.027
No 215 (52.7)

Self-reported tooth sensitivity was defined as the presence of pain or discomfort in response to mechanical, thermal, or chemical stimuli.
Values represent absolute frequencies and percentages within each category. p-values correspond to Pearson’s x2 test. “Prefers not to
answer” categories were included in statistical analyses and are displayed for transparency.
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Table 4. Multivariable association between clinical factors, habits, and diet with self-reported tooth
sensitivity (>1 stimulus) among university students (n = 600).

Predictor OR 95% Cl p

Gastric acidity (yes vs. no) 1.86 1.26-2.73 0.002
Dry mouth (yes vs. no) 2.16 1.37-3.42 0.001
Snoring during sleep (yes vs. no) 1.65 1.02-2.68 0.043
Bracket use (yes vs. no) 1.40 0.98-2.02 0.067
Acidic food consumption:

Occasionally vs. never/rarely 1.08 0.66-1.78 0.765
1-3 times/day vs. never/rarely 1.40 0.79-2.48 0.238
>4 times/day vs. never/rarely 6.36 0.77-52.37 0.085

OR: odds ratio; Cl: confidence interval. Model adjusted for sex, age group, and employment status. OR > 1 indicates a higher likelihood of
self-reported tooth sensitivity, whereas OR < 1 indicates a lower likelihood.

DISCUSSION

This study revealed a high prevalence of
self-reported dentin sensitivity among university
students, mainly associated with gastric acidity,
dry mouth, and snoring during sleep, with additio-
nal trends related to orthodontic treatment and
frequent consumption of acidic foods. These findings
indicate that dentin sensitivity in young populations
results from a combination of clinical and lifestyle
factors, thus rejecting the null hypothesis.

In our study, more than two-thirds of the
students reported tooth sensitivity (68.5%).
Although self-reported methods may overesti-
mate prevalence compared to clinical tests (25),
this value aligns with a previous study in Nigerian
students reporting 68.4% even under clinical
evaluation (7). This suggests that self-reporting
may accurately capture the subjective nature of
hypersensitivity-related pain. The young age of the
sample (26), frequent intake of acidic foods and
beverages (27), and greater awareness of dental
discomfort among university students (4) may
contribute to the magnitude observed.

Gastroesophageal reflux is a well-known
contributor to dental erosion through intrin-

sic acid exposure accelerating enamel loss and
dentin exposure (28-30). In agreement with this
mechanism, gastric acidity showed a significant
association with dentin sensitivity in our analy-
sis. Likewise, xerostomia reduces salivary buffe-
ring and remineralizing capacity (31,32), creating
an acidic environment prone to demineralization,
which is consistent with the strong association
observed in this study.

Snoring during sleep also emerged as a
relevant factor. Mouth breathing decreases oral
humidity (33) and favors dryness and acidification
(34), mechanisms potentially contributing to hyper-
sensitivity. Although no direct causal link between
obstructive sleep apnea and dentin sensitivity
has been established, the condition is associated
with periodontal changes leading to root exposure
(35-37), supporting the plausibility of our findings.

Regarding orthodontic ~ treatment, the
evidence shows increased sensitivity after appliance
activation (38-40). In our study, a history showed
only a marginal trend, likely due to variability in
time since treatment and individual post-treatment
experiences. This supports the need for studies
specifically evaluating long-term orthodontic
effects on tooth sensitivity.
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The association between acidic diet and
dentin sensitivity is well recognized (27,41-43).
Although very high-frequency consumption (>4
times/day) had limited precision due to small
numbers, the dose—response pattern observed
aligns with previous findings and underscores the
need for nutritional education in young populations.

No significant associations were found
for brushing habits, toothbrush type, whitening
toothpaste use, or brushing immediately after
meals. This suggests that in this population, intrin-
sic clinical factors (gastric acidity, xerostomia,
snoring) and specific dietary behaviors may play
a more dominant role than general oral hygiene
practices—though interactions between these
behaviors cannot be ruled out (44).

The multivariable model showed good
overall fit and high sensitivity, but low specificity,
reflecting a limitation inherent to self-reported
measures. Self-report instruments tend to capture
any level of perceived discomfort, including mild
or occasional sensations that might not reach the
clinical threshold for hypersensitivity, leading to
overclassification of “positive” cases. This pheno-
menon is intrinsic to subjective assessments and
does not represent a deficiency of the analytic
model (45).

Furthermore, the cross-sectional nature
of this study represents an important limitation
because it captures exposures and outcomes at
a single time point. This design does not allow
determining whether gastric acidity, xerostomia,

or snoring precede and contribute to dentin sensi-
tivity, or whether they coexist as part of broader
systemic or behavioral conditions. Accordingly,
all associations reported should be interpreted as
non-causal correlations, and longitudinal studies are
needed to clarify temporal sequencing and causality.

Based on these findings, future research
should incorporate standardized clinical evalua-
tions and longitudinal approaches to validate and
expand the associations identified. The results
emphasize the need for preventive and educa-
tional strategies within university dental settings,
particularly regarding the early detection of gastric
acidity, xerostomia, sleep-related breathing habits,
and dietary behaviors that may increase the risk of
dentin hypersensitivity in young adults.

CONCLUSION

Within the limitations of this study, it can
be concluded that self-reported dentin sensitivity
among university students showed a high preva-
lence (68.5%) and was mainly associated with
gastric acidity, dry mouth, and snoring during
sleep, with additional trends related to a history of
orthodontic treatment and frequent consumption
of acidic foods. These findings should be inter-
preted cautiously and confirmed through clinical
or objective assessments in future studies. From
a practical standpoint, clinicians should routinely
inquire about these factors during dental evalua-
tions of young adults, as their early identification
may contribute to more effective prevention and
management of dentin hypersensitivity.

ODOVTOS-Int. J. Dent. Sc. | Online First, 2026 | ISSN: 2215-3411. 807



ODOVTOS-International Journal of Dental Sciences

CONFLICT OF INTEREST: No conflict of interest.

FUNDING: This work was supported by the Vice-
Rectorate for Research of the Catholic University
of Santa Maria (UCSM), Peru, under Finance Code
P-2022-33.

AUTHOR CONTRIBUTION STATEMENT: Conceptuali-
zation and design: S.D.P.M., M.C K. and W.G.E.O;
Literature review: C.C.M.S.,G.M.C.N.andW.G.E.O.;
Methodology and validation: C.C.M.S., G.M.C.N.,
S.D.P.M. and Z.M.D.C.; Formal analysis: G.M.C.N.,
S.D.P.M.,Z.M.D.C. and W.G.E.O.; Investigation and
data collection: C.C.M.S., G.M.C.N. and Z.M.D.C.;
Resources: S.D.P.M., M.C.K. and W.G.E.O.; Data
analysis and interpretation: G.M.C.N., S.D.P.M.,
ZM.D.C. and W.G.E.Q.; Writing-review and edi-
ting: G.M.C.N., M.C.K. and W.G.E.O.; Supervision:
G.M.C.N. and S.D.P.M.; Project administration:
S.D.P.M. and W.G.E.O.

ACKNOWLEDGMENTS: The authors would like
to thank the School of Dentistry of the Catholic
University of Santa Maria (UCSM) for their support
in the development of this study.

REFERENCES

1. Tirp J.C. Discussion: how can we improve
diagnosis of dentin hypersensitivity in the
dental office? Clin Oral Investig [Internet].
2013 Mar; 17 Suppl 1 (Suppl 1): S53-4.
Available from: http://dx.doi.org/10.1007/
s00784-012-0913-z

2. Lee J., Hwang G., Gug H., Lee J.H., Park
S.J., Park J.C. Desensitizing toothpastes for
dentin sealing and tertiary dentin formation
in vitro and in vivo: a comparative analysis.
BMC Oral Health [Internet]. 2022 Nov 11;
22 (1): 483. Available from: http://dx.doi.
org/10.1186/s12903-022-02558-8

3. Han X., Zheng W., Zhao J., Xu S., Shi Y. In
vitro study of the treatment of dentin hyper-
sensitivity with gallic acid combined with

10.

sodium fluoride. BMC Oral Health [Inter-
net]. 2024 Oct 30; 24 (1): 1319. Available
from: http://dx.doi.org/10.1186/s12903-024-
05098-5

Paschos E. Prevalence of dentine hypersen-
sitivity and study of associated factors: a
European population-based cross-sectional
study. J Orofac Orthop [Internet]. 2014 Mar;
75 (2): 78-84. Available from: http://link.
springer.com/10.1007/s00056-013-0196-2
Mason S., Burnett G.R., Patel N., Patil A.,
Maclure R. Impact of toothpaste on oral
health-related quality of life in people with
dentine hypersensitivity. BMC Oral Health
[Internet]. 2019 Oct 22; 19 (1): 226. Availa-
ble from: http://dx.doi.org/10.1186/s12903-
019-0919-x

Silva M.S., Lima A.N. de A.N., Pereira
M.M.A., Ferraz Mendes R., Prado Junior
R.R. Prevalence and predictive factors of
dentin hypersensitivity in Brazilian adoles-
cents. J Clin Periodontol [Internet]. 2019
Apr; 46 (4): 448-56. Available from: http://
dx.doi.org/10.1111/jcpe.13097

Bamise C.T., Kolawole K.A., Oloyede E.O.,
Esan T.A. Tooth sensitivity experience among
residential university students. Int J Dent Hyg
[Internet]. 2010 May; 8 (2): 95-100. Availa-
ble from: http://dx.doi.org/10.1111/1.1601-
5037.2009.00385.x

Mafla A.C., Lopez-Moncayo L.F. Dentine
sensitivity risk factors: A case-control
study. Eur J Dent [Internet]. 2016 Jan-Mar;
10 (1): 1-6. Available from: http://dx.doi.
org/10.4103/1305-7456.175678

Awad M.A., El Kassas D., Al Harthi L.,
Abraham S., Al-Khalifa K., Khalaf M., et
al. Dentine hypersensitivity and dentine
exposure in Arab patient populations. J Oral
Rehabil [Internet]. 2020 Apr; 47 (4): 473-9.
Available from: http://dx.doi.org/10.1111/
joor.12927

Al-Khafaji H. Observations on dentine
hypersensitivity in general dental practices in

0DOVTOS-Int. J. Dent. Sc. | Online First, 2026 | ISSN: 2215-3411. 808



15-Simao el al: High Prevalence of Self-Reported Dentin Hypersensitivity and its Associated Factors in Peruvian University Students

I1.

12.

13.

14.

15.

16.

17.

the United Arab Emirates. Eur J Dent [Inter-
net]. 2013 Oct; 7 (4): 389-94. Available from:
http://dx.doi.org/10.4103/1305-7456.120634
West N.X., Davies M., Sculean A., Jepsen S.,
Faria-Almeida R., Harding M., et al. Preva-
lence of dentine hypersensitivity, erosive
tooth wear, gingival recession and perio-
dontal health in seven European countries.
J Dent [Internet]. 2024 Nov; 150: 105364.
Available from: http://dx.doi.org/10.1016/].
jdent.2024.105364

Rahiotis C., Polychronopoulou A., Tsiklakis
K., Kakaboura A. Cervical dentin hypersen-
sitivity: a cross-sectional investigation in
Athens, Greece. J Oral Rehabil [Internet].
2013 Dec; 40 (12): 948-57. Available from:
http://dx.doi.org/10.1111/joor.12109

Rees J.S. The prevalence of dentine hyper-
sensitivity in general dental practice in the
UK. J Clin Periodontol [Internet]. 2000 Nov;
27 (11): 860-5. Available from: http://dx.doi.
org/10.1034/j.1600-051x.2000.027011860.x
Ye W., Feng X.P,, Li R. The prevalence of
dentine hypersensitivity in Chinese adults.
J Oral Rehabil [Internet]. 2012 Mar; 39
(3): 182-7. Available from: http://dx.doi.
org/10.1111/j.1365-2842.2011.02248.x

Que K., Ruan J., Fan X., Liang X., Hu D.
A multi-centre and cross-sectional study
of dentine hypersensitivity in China. J
Clin Periodontol [Internet]. 2010 Jul; 37
(7): 631-7. Available from: http://dx.doi.
org/10.1111/j.1600-051X.2009.01513.x
Gillam D.G., Seo H.S., Newman H.N.,
Bulman J.S. Comparison of dentine hyper-
sensitivity in selected occidental and oriental
populations. J Oral Rehabil [Internet]. 2001
Jan;28(1):20-5. Available from: http://dx.doi.
org/10.1046/j.1365-2842.2001.00631.x
Costa R.S.A., Rios F.S., Moura M.S., Jardim
J.J., Maltz M., Haas A.N. Prevalence and risk
indicators of dentin hypersensitivity in adult
and elderly populations from Porto Alegre,
Brazil. J Periodontol [Internet]. 2014 Sep; 85

18.

19.

20.

21.

22.

23.

(9): 1247-58. Available from: http://dx.doi.
org/10.1902/j0p.2014.130728
Yactayo-Alburquerque M.T., Alen-Méndez
M.L., Azanedo D., Comandé D., Hernandez-
Vasquez A. Impact of oral diseases on oral
health-related quality of life: A systematic
review of studies conducted in Latin America
and the Caribbean. PLoS One [Internet]. 2021
Jun2;16 (6): €0252578. Available from: http://
dx.doi.org/10.1371/journal.pone.0252578
Gillam D.G., Aris A., Bulman J.S., Newman
H.NN., Ley F. Dentine hypersensitivity in
subjects recruited for clinical trials: clinical
evaluation, prevalence and intra-oral distri-
bution. J Oral Rehabil [Internet]. 2002 Mar;
29 (3): 226-31. Available from: http://dx.doi.
org/10.1046/j.1365-2842.2002.00813.x
Scaramucci T., de Almeida Anfe TE., da
Silva Ferreira S., Frias A.C., Sobral M.A.P.
Investigation of the prevalence, clinical featu-
res, and risk factors of dentin hypersensiti-
vity in a selected Brazilian population. Clin
Oral Investig [Internet]. 2014; 18 (2): 651-7.
Available from: http://dx.doi.org/10.1007/
s00784-013-1008-1

Kopycka-Kedzierawski D.T., Meyerowitz
C., Litaker M.S., Chonowski S., Heft M.W.,
Gordan V.V, et al. Management of Dentin
Hypersensitivity by National Dental Practice-
Based Research Network practitioners:
results from a questionnaire administered
prior to initiation of a clinical study on this
topic. BMC Oral Health [Internet]. 2017 Jan
13; 17 (1): 41. Available from: http://dx.doi.
org/10.1186/s12903-017-0334-0

Baker S.R., Gibson B.J., Sufi F., Barlow
A.P.S., Robinson P.G. The dentine hypersen-
sitivity experience questionnaire (DHEQ).
In: Dentine Hypersensitivity [Internet].
Elsevier; 2015. p. 141-54. Available from:
https://linkinghub.elsevier.com/retrieve/pii/
B9780128016312000099

Baker S.R., Gibson B.J., Sufi F., Barlow A.,
Robinson P.G. The Dentine Hypersensitivity

ODOVTOS-Int. J. Dent. Sc. | Online First, 2026 | ISSN: 2215-3411. 809



ODOVTOS-International Journal of Dental Sciences

24.

25.

26.

27.

28.

29.

Experience Questionnaire: a longitudinal
validation study. J Clin Periodontol [Inter-
net]. 2014 Jan; 41 (1): 52-9. Available from:
http://dx.doi.org/10.1111/jcpe.12181

Taani S.D.M.Q., Awartani F. Clinical evalua-
tion of cervical dentin sensitivity (CDS)
in patients attending general dental clinics
(GDC) and periodontal specialty clinics
(PSC).J Clin Periodontol [Internet]. 2002 Feb;
29 (2): 118-22. Available from: http://dx.doi.
org/10.1034/5.1600-051x.2002.290205.x

Liu X.X., Tenenbaum H.C., Wilder R.S.,
Quock R., Hewlett E.R., Ren Y.F. Pathoge-
nesis, diagnosis and management of dentin
hypersensitivity: an evidence-based overview
for dental practitioners. BMC Oral Health
[Internet]. 2020 Aug 6; 20 (1): 220. Available
from: http://dx.doi.org/10.1186/s12903-020-
01199-z

Shabbir S., Ahmed S., Zaidi S.J.A., Riaz S.,
Sarwar H., Taqi M., et al. Efficacy of seventh
generation bonding agents as desensitizers
in patients with dentin hypersensitivity: a
randomized clinical trial. BMC Oral Health
[Internet]. 2024 May 14; 24 (1): 562. Availa-
ble from: http://dx.doi.org/10.1186/s12903-
024-04352-0

Addy M., Absi E.G., Adams D. Dentine
hypersensitivity. The effects in vitro of acids
and dietary substances on root-planed and
burred dentine. J Clin Periodontol [Internet].
1987 May; 14 (5): 274-9. Available from:
http://dx.doi.org/10.1111/j.1600-051x.1987.
tb01532.x

Higo T., Mukaisho K., Ling Z.Q., Oue
K., Chen K.H., Araki Y., et al. An animal
model of intrinsic dental erosion caused by
gastro-oesophageal reflux disease. Oral Dis
[Internet]. 2009 Jul; 15 (5): 360-5. Availa-
ble from: http://dx.doi.org/10.1111/1.1601-
0825.2009.01561.x

van Loveren C. Exposed cervical dentin
and dentin hypersensitivity summary of the
discussion and recommendations. Clin Oral

30.

31.

32.

33.

34.

35.

36.

Investig [Internet]. 2013 Mar; 17 Suppl 1
(Suppl 1): S73-6. Available from: http://
dx.doi.org/10.1007/s00784-012-0902-2
Santos S., Ascenso C., Carmo J., Peixoto A.,
Polido M., Manso A.C. The effect of different
desensitizing strategies on eroded dentin: ex
vivo study. Ann Med [Internet]. 2019 Mar 29;
51 (supl): 111-111. Available from: https://
www.tandfonline.com/doi/full/10.1080/0785
3890.2018.1562718

Buzalaf M.A.R., Hannas A.R., Kato M.T.
Saliva and dental erosion. J Appl Oral Sci
[Internet]. 2012 Sep-Oct; 20 (5): 493-502.
Available from: http://dx.doi.org/10.1590/
s1678-77572012000500001

Hosnijeh F.S., Heaton D., Gomez J. 1589
characteristics, treatment and healthcare utili-
sation of patients with xerostomia in primary
care settings in the United Kingdom. Age
Ageing [Internet]. 2023 Jul 21; 52 (Supple-
ment 2). Available from: https://academic.
oup.com/ageing/article/do1/10.1093/ageing/
afad104.059/7227402

Koutsourelakis 1., Vagiakis E., Roussos C.,
Zakynthinos S. Obstructive sleep apnoea
and oral breathing in patients free of nasal
obstruction. Eur Respir J [Internet]. 2006
Dec; 28 (6): 1222-8. Available from: http://
dx.doi.org/10.1183/09031936.00058406
Uchida H., Ovitt C.E. Novel impacts of
saliva with regard to oral health. J Prosthet
Dent [Internet]. 2022 Mar; 127 (3): 383-91.
Available from: http://dx.doi.org/10.1016/].
prosdent.2021.05.009

Carra M.C., Cistulli P.A. Exploring the links
between periodontal diseases and obstruc-
tive sleep apnoea: An overview for clini-
cians. Aust Dent J [Internet]. 2024 Jun;69
Suppl 1: S31-7. Available from: http://dx.doi.
org/10.1111/adj.13040

Zhang Z., Ge S., Zhai G., Yu S., Cui Z., Si
S., et al. Incidence and risk of periodontitis
in obstructive sleep apnea: A meta-analysis.
PLoS One [Internet]. 2022 Jul 21; 17 (7):

ODOVTOS-Int. J. Dent. Sc. | Online First, 2026 | ISSN: 2215-3411. 810



15-Simao el al: High Prevalence of Self-Reported Dentin Hypersensitivity and its Associated Factors in Peruvian University Students

37.

38.

39.

40.

41.

€0271738. Available from: http://dx.doi.
org/10.1371/journal.pone.0271738
Gamsiz-Isik H., Kiyan E., Bingol Z., Baser
U., Ademoglu E., Yalcin F. Does Obstructive
Sleep Apnea Increase the Risk for Periodon-
tal Disease? A Case-Control Study. J Perio-
dontol [Internet]. 2017 May; 88 (5): 443-9.
Available from: http://dx.doi.org/10.1902/
jop.2016.160365

Scribante A., Gallo S., Celmare R.L., D’Anto
V., Grippaudo C., Gandini P., et al. Orthodon-
tic debonding and tooth sensitivity of anterior
and posterior teeth. Angle Orthod [Internet].
2020 Nov 1; 90 (6): 766-73. Available from:
http://dx.doi.org/10.2319/022620-134.1
Alomari F.A., Al-Habahbeh R., Alsakarna
B.K. Responses of pulp sensibility tests
during orthodontic treatment and reten-
tion. Int Endod J [Internet]. 2011 Jul; 44
(7): 635-43. Available from: http://dx.doi.
org/10.1111/j.1365-2591.2011.01865.x
Golez A., Ovsenik M., Cankar K. Effect of
orthodontic space closure on dental pulp
sensitivity. Prospective clinical trial. Orthod
Craniofac Res [Internet]. 2024 Oct; 27
(5): 724-32. Available from: http://dx.doi.
org/10.1111/0cr.12792

Absi E.G., Addy M., Adams D. Dentine
hypersensitivity: uptake of toothpastes onto
dentine and effects of brushing, washing

42.

43.

44.

45.

and dietary acid--SEM in vitro study. J
Oral Rehabil [Internet]. 1995 Mar; 22
(3): 175-82. Available from: http://dx.doi.
org/10.1111/j.1365-2842.1995.tb01561.x
West N.X., Hughes J.A., Addy M. The effect
of pH on the erosion of dentine and enamel
by dietary acids in vitro. J Oral Rehabil
[Internet]. 2008 Jul 7; 28 (9): 860-4. Availa-
ble from: https://onlinelibrary.wiley.com/
doi/10.1111/.1365-2842.2001.00778.x
Maladkar S.R., Yadav P., Muniraja A.N.A.,
Uchil G.S., George L.V., Augustine D., et
al. Erosive Effect of Acidic Beverages and
Dietary Preservatives on Extracted Human
Teeth-An In Vitro Analysis. Eur J Dent [Inter-
net]. 2022 Oct; 16 (4): 919-29. Available from:
http://dx.doi.org/10.1055/s-0041-1742131
West N.X., Hughes J.A., Addy M. Dentine
hypersensitivity: the effects of brushing
toothpaste on etched and unetched dentine
in vitro. J Oral Rehabil [Internet]. 2002 Feb;
29 (2): 167-74. Available from: http://dx.doi.
org/10.1046/j.1365-2842.2002.00851.x
Liitkenhoner B., Basel T. Predictive modeling
for diagnostic tests with high specificity,
but low sensitivity: a study of the glycerol
test in patients with suspected Menicre’s
disease. PLoS One [Internet]. 2013 Nov 18;
8 (11): €79315. Available from: http://dx.doi.
org/10.1371/journal.pone.0079315

ODOVTOS-Int. J. Dent. Sc. | Online First, 2026 | ISSN: 2215-3411. 811



