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ABSTRACT

Objective:  To compare the electric pulp test (EPT) response 
threshold in anterior teeth of adults with and without a history of 
COVID-19. Materials and methods: An observational, cross-sectional, 
analytical study conducted in 2024. Eighty-nine adults were evaluated 
(48 women and 41 men): 49 with no history of COVID-19 and 40 with 
a confirmed diagnosis recorded in medical record. No uniform interval 
was established between infection and clinical evaluation. A standar-
dized EPT protocol based on prior recommendations for pulp sensiti-
vity testing was applied to the upper and lower incisors and canines: 
electrode placement on the middle third of the buccal surface, use of a 
conductive medium, isolation with a dry field, and two measurements 
per tooth to obtain an mean. The primary variable was the individual 
mean EPT response threshold, and the exposure variable was history 
of COVID-19 (yes/no). Descriptive statistics, Student’s t-test for inde-
pendent samples, and chi-square tests were used, with a 95% CI. The 
primary analysis accounted for tooth-within-subject nesting using a 
linear mixed model (random intercept per subject; fixed effects for 
COVID-19, tooth type, age, and sex). Results: The response threshold 
showed a mean of 25.29 s (SD = 23.42) in the group without COVID-19 
and 42.29 s (SD = 28.58) in the group with COVID-19, representing a 
mean difference of 17 s (95% CI [5.80–28.20]; p = 0.003). Descriptively, 
the group with a history of infection showed higher response thres-
holds across all anterior teeth evaluated. In the adjusted linear mixed 
model, history of COVID-19 remained significantly associated with a 
higher EPT response threshold (adjusted β = 15.9 s; p = 0.005). Con-
clusions: In this clinical sample, having had COVID-19 was associated 
with an increase in the EPT response threshold in anterior teeth. These 
findings should be considered preliminary and require confirmation in 
longitudinal studies incorporating variables such as severity, time since 
infection, and potential confounders.

Keywords: COVID-19; dental pulp test; dental sensitivity; incisors; 
canines.
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INTRODUCTION

Infection with SARS-CoV-2, the virus that causes 
COVID-19, affects not only the respiratory system but 
also several organ systems, including the central and 
peripheral nervous systems, through multiple patho-
physiological mechanisms (1,2). Preclinical and clinical 
research has shown that coronaviruses have an affinity 
for the central nervous system and can enter it through 
the olfactory or trigeminal pathways via diffusion and 
retrograde axonal transport (3,4). Studies have detected 
viral RNA and neuronal damage in the brains of infected 
patients who developed neurological symptoms such as 
loss of taste and smell, cranial neuropathies, and gen-
eralized sensory impairment, including paresthesia, 
orofacial pain, and headache (4–7).

Dental pulp is living tissue primarily innervated by 
branches of the trigeminal nerve and is sensitive to phys-
iological and nociceptive stimuli; therefore, assessment of 
its vitality is an essential component of dental evaluation 
(8,9). Among the diagnostic methods used to assess the 
neural response of the dental pulp is the Electric Pulp Test 
(EPT), which measures sensibility through controlled 
electrical stimulation and quantification of the response 
threshold (10). This value has gained particular relevance 
in the post-COVID-19 era because of the sensory changes 
observed in the oral cavity and the possible impairment 
of nerve fibers following viral infection (2,11).

The COVID-19 pandemic represented a major public 
health problem, not only because of the morbidity and 
mortality it caused but also because of the persistent neu-
rological and sensory sequelae affecting a considerable 
proportion of recovered patients. These sequelae impair 
quality of life and complicate clinical management across 
various specialties, including dentistry (1,2,7,12). In par-
ticular, sensory symptoms such as oral dysesthesia, taste 
disturbances, orofacial pain, and cranial neuropathies 
have been reported in up to one-third of cases, under-
scoring the need to adopt more sensitive and specific 
diagnostic approaches in the post-COVID-19 context 
(1,7,12).

However, evidence regarding alterations in the neural 
response of the dental pulp following COVID-19 
infection remains limited, and no standardized diag-
nostic criteria are available for identifying viral sensory 
dysfunction in dentistry. This represents a significant 
gap in both clinical practice and research (8,9,13–15).

In this scenario, given the clinical variability and current 
diagnostic challenges in determining COVID-19-related 
pulpal dysfunction, it is essential to strengthen neuro-
dental assessment and differential diagnosis. This may 
facilitate the selection of the most appropriate conserva-
tive or surgical treatment for patients with a history of 
SARS-CoV-2 infection. Therefore, this study aimed to 

compare the response threshold to EPT in the anterior 
teeth of adults with and without a history of COVID-19.

MATERIALS AND METHODS

An observational, analytical, cross-sectional study was 
conducted in 2024 at the School of Dentistry of Uni-
versidad Nacional Federico Villarreal (UNFV) and at 
Hospital Santa Rosa (Lima, Peru), with authorization 
from both institutions.

The accessible population consisted of adult patients 
aged 19 to 63 years who were treated in the clinical 
training programs in periodontics, operative dentistry, 
and general dentistry, without assuming an infinite 
population. The sample size was calculated using the 
formula for comparing independent means, conside-
ring a prespecified clinically significant difference based 
on a pilot study, an expected standard deviation, a 95% 
confidence level (α = 0.05), and 80% statistical power. 
A total of 89 participants were included, comprising 49 
without a history of COVID-19 and 40 with a confirmed 
diagnosis, selected through consecutive nonprobabi-
lity sampling. For operational purposes, a history of 
infection was considered present when a previously 
confirmed diagnosis was documented in the patient’s 
comprehensive medical record. Because no uniform 
interval was established between the date of infection 
and the dental evaluation, this variable was not incorpo-
rated as a temporal stratum in the analysis. Participant 
selection was based on the following criteria:

•	 Inclusion criteria: adult patients aged 19-63 who 
were treated in the aforementioned clinical training 
programs, with or without a confirmed history of 
COVID-19 infection. 

•	 Exclusion criteria: patients with pacemakers or 
cardiac valves; patients with preexisting neurolo-
gical disease or documented sensory disturbances, 
patients who refused to participate in the study, 
and patients with extensive restorations in the 
anterior teeth. 

For the purposes of this study, extensive restorations 
were defined as those involving the middle third of the 
facial surface, the incisal edge, or more than one-third 
of the clinical crown, due to their potential interference 
with electrode placement and uniform conduction of 
the electrical stimulus.

The primary unit of analysis was the participant. The 
outcome variable was the individual mean EPT response 
threshold, calculated from the anterior teeth evaluated. 
As a secondary descriptive analysis, the response 
threshold was recorded individually for each tooth 
(teeth 13, 12, 11, 21, 22, 23, 33, 32, 31, 41, 42, and 43). In 
addition, the study variables were categorized as follows: 
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history of COVID-19 (qualitative dichotomous variable; 
nominal scale: yes/no), response threshold expressed 
as EPT latency in seconds (continuous quantitative 
variable; ratio scale), age in years (continuous quantita-
tive variable; ratio scale), and biological sex (qualitative 
dichotomous variable; nominal scale: female/male). 

Sociodemographic and clinical data were extracted from 
the comprehensive medical records kept by the School 
of Dentistry. A standardized data collection form with 
a segmented dental chart was used to record the pulpal 
sensory threshold, and the EPT results for the selected 
teeth were documented accordingly. The procedure was 
based on previous recommendations for pulp sensibility 
testing and was applied uniformly throughout the study 
population; therefore, it was considered appropriate for 
the clinical evaluation of the participants (8,16).

The procedure was standardized by positioning the 
patient in a semireclined position (45°), in a relaxed state 
and free of metallic objects. The test was performed in a 
dry operative field. For this purpose, the maxillary and 
mandibular anterior regions were isolated with sterile 
gauze after placement of a mouth retractor. Conductive 
gel (Ecogel®, Sonogel; Germany) was applied, and the 
negative electrode (stainless-steel hook) was connected 
to the mandibular buccal mucosa. A digital pulp tester 
(Digitest®, Parkell; USA), previously calibrated in fixed-
rate mode, was then used. 

Before the measurement began, the patient was in-
structed to raise a hand when she first perceived the 
electrical stimulus. The stimulating electrode was placed 
on the middle third of the facial surface of each tooth. 
For each tooth, two measurements were obtained at 
a 5-minute interval, and the mean of the two mea-
surements was recorded (Figures 1 and 2). The device 
recorded and displayed the response threshold value, 
expressed as latency in seconds. All data were coded in 
Microsoft Excel® (Microsoft 365; USA) and statistically 
analyzed using SPSS v. 26.0® (IBM; USA). Both software 
programs were licensed by UNFV.

Figure 1. Materials and equipment used for the Electric 
Pulp Test (EPT) in anterior teeth.

Figure 2. Clinical application of the Electric Pulp Test 
(EPT) in anterior teeth using a digital pulp tester.

Regarding the study limitations, no specific assess-
ment was performed for chronic medication use with 
potential neurological or analgesic effects, systemic 
comorbidities (such as diabetes or autoimmune 
diseases), tobacco or alcohol use, or a history of dental 
trauma, beyond the routine clinical assessment and 
exclusion of documented neurological disorders and 
sensory disturbances. Therefore, these variables 
were considered potential residual confounders. In 
addition, the examiner was not blinded to the par-
ticipant’s history of COVID-19 during EPT adminis-
tration, which is acknowledged as a methodological 
limitation of the study.

Data analysis included descriptive statistics (frequen-
cies, percentages, means, and standard deviations). 
Age and the individual mean EPT response thresholds 
were compared between groups using an indepen-
dent-samples Student’s t-test, whereas sex distribution 
was compared using the chi-square test. To estimate the 
overall effect, the mean difference and its corresponding 
95% confidence interval were calculated. Comparisons 
by tooth are presented descriptively to avoid interpret-
ing observations nested within the same participant as 
independent.

Since each participant provided measurements from 
several anterior teeth, the primary analysis of the 
EPT response threshold was performed using a linear 
mixed-effects model. This model accounted for the 
tooth-within-subject nesting structure, with a random 
intercept for each participant and fixed effects for history 
of COVID-19, tooth type, age, and sex. A compound 
symmetry covariance structure was assumed to model 
the within-participant correlation among repeated mea-
surements. Model assumptions were assessed through 
graphical inspection of residuals to evaluate normality 
and homoscedasticity. Outliers were explored; however, 
no observations were excluded because no recording or 
measurement errors were identified. At the same time, 
there were no missing data. A significance level of 5% 
(p < 0.05) was established.
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The study complied with current national and interna-
tional ethical standards for the protection of personal 
and sensitive data, in accordance with Law No. 29733 
(Personal Data Protection Law and its Regulations). 
Written informed consent was obtained from all par-
ticipants before any clinical procedures were performed. 
The study protocol was approved by the Research Ethics 
Committee of Hospital Santa Rosa (CEI-HSR) through 
Resolution No. 28-2024-MINSA-HSR-DG and Certifi-
cate No. 017-2024-CEI-HSR.

RESULTS

Sex distribution included 48 women (54%) and 41 men 
(46%). Mean age did not differ between the groups 

(without COVID-19: 36.5 ± 9.2 years; with COVID-19: 
35.7 ± 8.8 years; p = 0.72, independent-samples t-test). 
Sex distribution showed no statistically significant 
differences between the two groups (p = 0.39, chi-
square test).

The overall comparison of the individual mean EPT 
response threshold is presented in Table 1. The group 
with a history of COVID-19 had a mean response 
threshold of 42.29 s (SD = 28.58), whereas the group 
without a history of COVID-19 had a mean response 
threshold of 25.29 s (SD = 23.42). The mean difference 
between the groups was 17 s (95% CI [5.80–28.20]; 
p = 0.003).

Table 1. Overall comparison of the individual mean response threshold to 
the Electric Pulp Test (EPT) according to history of COVID-19.

Group n Mean SD Mean difference 95% CI p-value*

Without COVID-19 49 25.29 23.42 Reference -

With COVID-19 40 42.29 28.58 17.00 5.80-28.20 0,003
*Comparison between groups using Student’s t test for independent samples, with the individual mean EPT response threshold per participant as 
the outcome. SD: standard deviation.

The descriptive values of the EPT response threshold 
by anterior tooth type are summarized in Table 2. In all 
the teeth evaluated, the mean values were higher in the 

group with a history of COVID-19 than in the control 
group, with no reversal of this trend observed in any of 
the teeth evaluated.

Table 2. Descriptive comparison of the response threshold to the Electric Pulp 
Test (EPT) by anterior tooth type and history of COVID-19.

Tooth*
Without COVID-19 With COVID-19 Absolute difference 

(with/without) p-value
x̅ SD x̅ SD

13 38.50 28.94 65.40 22.40 26.90 <0.001

12 15.80 17.54 27.89 27.55 12.09 0.014

11 20.37 23.07 36.89 30.89 16.52 0.005

21 17.31 21.51 32.56 30.95 15.25 0.008

22 20.70 22.68 32.37 28.76 11.67 0.035

23 45.87 30.14 50.74 30.21 4.87 0.451

33 38.37 30.29 54.26 29.67 15.89 0.015

32 18.31 17.29 35.39 30.21 17.08 0.001

31 15.43 21.05 33.44 30.70 18.01 0.002

41 14.37 17.94 30.67 27.30 16.30 0.001

42 20.06 19.55 40.28 28.97 20.22 <0.001

43 38.39 31.09 67.58 25.34 29.19 <0.001

Total 25.29 23.42 42.29 28.58 17.00 0.003
* p-values were obtained using Student’s t-test for independent samples. Comparisons by individual tooth are presented as an exploratory analysis; 
the primary inferential analysis accounted for tooth-within-subject nesting using a linear mixed-effects model. SD: standard deviation.
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Figures 3 and 4 show the distribution and dispersion 
of the EPT response threshold according to history 
of COVID-19. In both graphical representations, the 
values were shifted toward higher thresholds in the 
group with a history of infection. In the linear mixed-ef-

fects model—which accounts for tooth-within-subject 
nesting and is adjusted for tooth type, age, and sex—a 
history of COVID-19 was significantly associated with 
an increased EPT response threshold. 
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Figure 3. Box plot of the response threshold to the Electric Pulp Test (EPT) in subjects 
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Figure 4. Comparative histogram of the response threshold to the Electric Pulp Test 
(EPT) according to history of COVID-19.

On average, participants with a history of COVID-19 
had a response threshold approximately 16 seconds 
higher than those without such a history (adjusted 
β = 15.9 s; 95% CI [4.8–27.0]; p = 0.005), as shown in 
Figure 5. Tooth type showed variation in response times, 
with a tendency toward higher thresholds in canines 

than in incisors, whereas age and sex were not signifi-
cantly associated with the outcome (p > 0.05). Graphical 
assessment of the residuals showed no relevant devia-
tions from normality or evidence of heteroscedasticity, 
and no influential outliers were identified that substan-
tially altered the estimate of the primary effect.



6 

Liebano RL et al.

Rev Estomatol Herediana. 2026; 36(2): e7176

50

40

30

20

10

0

Es
tim

at
ed

 E
PT

 re
sp

on
se

 la
te

nc
y 

(s
ec

on
ds

)

Estimated marginal means of the response latency to the Electric
Pulp Test (EPT), with 95% Cls

History of COVID-19

26.0 s
(95% Cl: 20.8-31.2)

Without a history
of COVID-19

41.9 s
(95% Cl: 36.5-47.3)

With a history of
COVID-19
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DISCUSSION

Adult patients with a history of COVID-19 had a higher 
EPT response threshold in anterior teeth than those 
without such a history. Due to the cross-sectional nature 
of the study design, this finding should be interpreted as 
a clinical association rather than as evidence of a proven 
causal relationship.

These findings are consistent with recent reports of oral 
and peripheral sensory alterations following COVID-19, 
which have been attributed to viral neurotropism, afferent 
fiber dysfunction, and persistent neuroinflammatory 
processes (7,11,12,15). From a pathophysiological perspec-
tive, it is reasonable to distinguish between two non-mu-
tually exclusive scenarios: more immediate axonal injury, 
which could alter nerve conduction at an early stage and 
increase the response threshold, and chronic or subclin-
ical inflammation with a more prolonged course, which 
could perpetuate sensory alterations even after the acute 
phase. In the dental pulp, both mechanisms could result 
in delayed responses to electrical stimulation and make 
diagnostic interpretation more challenging in the post-
COVID-19 context (8,16).

The clinical relevance of this study lies in the fact that, 
although EPT is an accessible and routinely used test, its 
results should not be interpreted in isolation in patients 
with a history of SARS-CoV-2 infection. In actual 
clinical practice, diagnostic assessment should integrate 

a correlation with thermal testing, clinical findings, pain 
history, radiographic examination, and, when indicated, 
complementary imaging methods or clinical follow-up 
to avoid irreversible treatment decisions based on a 
single sensibility test (8,13,14,16).

The strengths of this study include the clinical relevance 
of the research question, the consistent application of a 
standardized protocol, and the analysis of the primary 
outcome at the participant level. However, several 
limitations should be acknowledged, including the lack 
of examiner blinding; the absence of specific control 
for neurological or analgesic medications, systemic 
comorbidities, smoking, alcohol consumption, and 
dental trauma; the lack of stratification according to 
viral variant, vaccination status, disease severity, or 
time elapsed since infection; and the inability to draw 
causal inferences because of the cross-sectional design. 
Additionally, the sample size and its clinical and insti-
tutional setting limit the generalizability of the results 
to other populations.

Overall, the findings suggest that a history of COVID-19 
may be associated with alterations in pulpal sensibility 
that can be detected using the EPT. This observation 
supports the need for longitudinal and analytical studies 
that incorporate post-infection timing, clinical severity, 
vaccination status, and other potential confounders to 
clarify the duration, magnitude, and reversibility of 
these changes in dental practice.
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CONCLUSIONS

In the clinical sample, a history of COVID-19 infection 
was associated with a higher EPT response threshold in 
the anterior teeth of adults. This association remained 
significant in the linear mixed-effects model adjusted 
for tooth type, age, and sex, supporting the consistency 
of the observed finding. 

Given the cross-sectional design, the absence of 
blinding, and the limited control of potential confound-
ers, the results should be interpreted as preliminary. In 
clinical practice, EPT should not be used in isolation 
in patients with a history of COVID-19 but should be 
complemented by other sensibility tests, a comprehen-
sive clinical evaluation, and imaging when appropriate. 
Prospective studies are needed to assess disease severity, 
time elapsed since infection, vaccination status, and 
other clinically relevant variables.
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