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Abstract 
Background: To determine the influence of dental anxiety and the vasoconstrictor used in local anesthesia upon 
different hemodynamic parameters - systolic (SBP) and diastolic blood pressure (DBP), heart rate (HR) and peri-
pheral oxygen saturation (SatO2) - during dental extraction and oral hygiene. The safety of local anesthesia with 
vasoconstrictor in patients with medically controlled hypertension was also assessed.
Material and Methods: A total of 159 patients were divided into two groups according to the dental treatment recei-
ved: tooth extraction (n = 106) and oral hygiene (n = 53). The hemodynamic parameters (SBP, DBP, HR and SatO2) 
were recorded throughout dental treatment. Patient anxiety was assessed using the Beck Anxiety Inventory (BAI), 
the Modified Corah’s Dental Anxiety Scale (MDAS) and the Hamilton test.
Results: The HR increased after anesthetic infiltration with vasoconstrictor and decreased after the tooth extraction. 
However, HR remained stable in the oral hygiene group, in both hypertensive and non-hypertensive patients. The 
SatO2 values decreased after anesthetic infiltration with vasoconstrictor. These slight changes associated with the 
vasoconstrictor agent were observed in patients without anxiety, but not in patients with mild or moderate anxiety. 
Both SBP and DBP remained constant after local anesthetic infiltration with vasoconstrictor, regardless of whether 
the patients presented hypertension or moderate anxiety.
Conclusions: The vasoconstrictor used in local anesthesia may induce a very subtle increase in HR, with no signi-
ficant increase in patients who experience anxiety. 
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Introduction
The number of medically compromised patients with 
cardiovascular risk is increasing as a result of aging of 
the population. The prevalence of hypertensive patients, 
particularly adults and elderly people, is consequently 
also increasing in dental practice (1). Hypertensive indi-
viduals, particularly those with poor blood pressure con-
trol, are particularly susceptible to hypertensive crises. 
These subjects present a chronically overactive sympa-
thetic nervous system and can experience an important 
increase in blood pressure in response to a sudden rise in 
catecholamine levels (2,3).
In dental practice, a number of factors can cause cardio-
vascular effects, particularly during tooth extractions or 
oral surgery, such as the use of a vasoconstrictor drug 
(VC) in local anesthesia or patient anxiety. The use of 
VC represents an exogenous catecholamine source that 
adds to the rise in endogenous catecholamine associated 
with patient anxiety when facing dental treatment (4,5).
Previous studies have described increases in blood pres-
sure (BP) and heart rate (HR) following the infiltration 
of local anesthesia with VC (6,7). Electrocardiographic 
(ECG) alterations have also been associated with patient 
anxiety in the context of dental treatment (8). However, 
other studies have observed no adverse effects upon the 
hemodynamic parameters during different dental proce-
dures in patients with a history of cardiovascular disease 
(9-11).
Our group has evidenced the safety of VC use in pa-
tients without medical conditions (12) and in patients 
with well controlled arterial hypertension (5). However, 
to the best of our knowledge, no studies have examined 
the influence of dental anxiety together with the use of 
local anesthetics with VC upon the hemodynamic para-
meters of controlled hypertensive versus non-hyperten-
sive patients.
Therefore, the present study was carried out to determi-
ne the influence of dental anxiety and the VC used in lo-
cal anesthesia upon different hemodynamic parameters - 
systolic (SBP) and diastolic blood pressure (DBP), heart 
rate (HR) and peripheral oxygen saturation (SatO2) me-
asured by pulsioxymetry - during two of the most com-
mon types of dental treatment (dental extraction and oral 
hygiene). In addition, we evaluated the safety of local 
anesthesia with VC in patients with medically controlled 
hypertension.

Material and Methods
-Study design and subjects
A prospective observational study was carried out in 
Doctor Peset University Hospital (Valencia, Spain) be-
tween January 2018 and December 2018. We recruited 
individuals between 18-80 years of age seen in our hos-
pital’s Outpatient Department of the Stomatology Servi-
ce for treatment (tooth extraction / oral hygiene), with a 

view to evaluating the influence of the VC used in local 
anesthesia and dental anxiety upon different hemodyna-
mic parameters. The study sample comprised patients 
without arterial hypertension and individuals with me-
dically controlled hypertension diagnosed by a physi-
cian. Patients with diabetes, kidney problems or other 
systemic disease conditions were excluded, as were tho-
se who had consumed caffeine or smoked in the hour 
before treatment.
This was a human observational study structured ac-
cording to the STROBE (Strengthening the Reporting 
of Observational Studies in Epidemiology) guidelines, 
and was conducted in accordance with the ethical prin-
ciples of the Declaration of Helsinki referred to medi-
cal research involving human subjects. All procedures 
were approved by our hospital’s Ethics Committee (Ref. 
82/17), and written informed consent was obtained from 
all participating subjects.
One group of patients underwent simple tooth extrac-
tion. The local anesthesia used was 4% articaine with 
epinephrine 1:200,000 as VC (Ultracain, Normon, S.A, 
Spain). A maximum of three carpules were used per 
surgical procedure. A second group of patients was sub-
jected to oral hygiene treatment using ultrasonic instru-
ments (Suprasson Newtron, Satelec, Acteon, Merignac, 
France) without the use of local anesthesia. 
-Study variables
Medical history and lifestyle variables
We interviewed each participant about health-related 
characteristics. Data concerning drug treatment and li-
festyle habits, including tooth brushing frequency, last 
visit to the dentist, and previous negative experiences 
were recorded.
Hemodynamic measurements 
Systolic (SBP) and diastolic blood pressure (DBP) 
(mmHg) and heart rate (HR) (bpm) were recorded with 
an automatic sphygmomanometer on the left arm and 
with the patient in the sitting position (Omron M3, Kyo-
to, Japan). Peripheral oxygen saturation (SatO2) was 
recorded with the Fingerchip PulseFoximeter pm-50® 
pulsioxymeter (Shenzhen Mindray Bio-Medical Elec-
tronics Co., Atlanta, GA, USA), placing the clamp on 
the left index finger.
We recorded SBP, DBP, HR and SatO2 at three time-
points during both types of dental treatment. In the case 
of tooth extraction, these parameters were recorded be-
fore the infiltration of local anesthesia (T1), three mi-
nutes after infiltration (T2), and at the end of extraction 
(T3). In the oral hygiene group, the parameters were re-
corded before starting treatment (T1), half-way through 
the procedure (T2), and at the end of treatment (T3).
Anxiety testing
Three specific questionnaires were used to assess patient 
anxiety. The Beck Anxiety Inventory (BAI) is a self-ad-
ministered 21-item questionnaire with scores from 0-3 
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indicating increasing anxiety. The final scores can range 
from 0-63 points, and the total score was reported as fo-
llows: 0-7 (minimum anxiety), 8-15 (mild anxiety), 16-
25 (moderate anxiety) and 26-63 (severe anxiety) (13). 
The Modified Corah’s Dental Anxiety Scale (MDAS) in 
turn is a self-administered questionnaire of 5 items, each 
of which have 5 possible answers that show increasing 
order of anxiety. The minimum score is 5 points and the 
maximum 25 points. The total score was reported as fo-
llows: < 9 (no anxiety / minimum anxiety), 9-12 (mo-
derate anxiety), 13-14 (high anxiety) and ≥ 15 (severe 
anxiety) (14). Lastly, the Hamilton anxiety test was also 
used. This is a mixed-administered 14-item instrument 
applied by means of a interview in which the interviewer 
evaluates the severity of symptoms based on 5 possible 
answers scored from 0 = no symptoms to 4 = very severe 
or disabling symptoms. The total score is obtained from 
the sum of the partial scores of the 14 items, and can ran-
ge from 0 = no anxiety to 56 = maximum anxiety. The 
total score was reported as follows: 0-17 (mild anxiety), 
18-24 (mild-moderate anxiety) and 24-30 (moderate-se-
vere anxiety) (15).
The BAI and MDAS questionnaires were administered 
before starting treatment, while the Hamilton anxiety 
test was applied in the interval between infiltration of the 
local anesthetesia and extraction, or half-way through 
the treatment in the case of oral hygiene, in coincidence 
with previous studies (16-18).
The patients were questioned about the degree of dis-
comfort at the end of the treatment using a visual analog 
scale (VAS) scored from 0-10 (0 = no discomfort, 10 = 
maximum or unbearable discomfort) (19).
-Statistical analysis
The sample size was calculated to afford a statistical 
power of 85% in the detection of mean differences (f = 
0.25) in variations of a parameter over time, and of 80% 
in the detection of differences between groups, with a 
confidence interval of 95%. Parametric continuous varia-
bles were expressed as the mean and standard deviation 
(SD), and qualitative data were expressed as percenta-
ges. The chi-squared test was used to compare propor-
tions. Parametric continuous variables were compared 
between groups (tooth extraction versus oral hygiene) 
using the Student t-test for independent samples or the 
non-parametric Mann-Whitney U-test. The changes in 
the different hemodynamic parameters during both pro-
cedures (T1-T3) were compared in each group using the 
paired sample Student t-test, with the non-parametric 
Wilcoxon test for the comparison of tooth extraction ver-
sus oral hygiene, hypertensive versus non-hypertensive 
patients, and patients without anxiety versus patients 
with mild-moderate anxiety. Measurement of the degree 
of association between levels of anxiety at timepoint T1 
was based on the Pearson linear correlation coefficient. 
The 95% confidence interval (95%CI) was calculated 

for all tests, and statistical significance was considered 
for p<0.05. The SPSS statistical package (SPSS Statis-
tics Inc., Chicago, IL, USA) was used throughout.
 
Results
This study analyzed a total of 159 subjects (87 men and 
72 women) with a mean age of 49 ± 20 years. The par-
ticipants were divided into two groups according to the 
dental procedure involved: dental extraction (n= 106) 
and oral hygiene treatment (n= 53). The medical history, 
lifestyle variables and parameters associated with the 
dental procedure are shown in Table 1. There were no 
significant differences between the groups in gender, but 
the patients in the extraction group were comparatively 
older (p= 0.033). There were more patients with contro-
lled hypertension in the tooth extraction group than in 
the oral hygiene group (60.4% versus 24.5%; p<0.001). 
All the hypertensive patients were controlled – mostly 
with angiotensin II receptor blockers and diuretics, in 
combination or not with other antihypertensive agents 
(Table 1). The groups showed no differences in time 
elapsed from the last visit to the dentist or in previous 
negative dental treatment experiences. 
Perceived discomfort after treatment (as assessed with 
the VAS) was comparatively greater in the oral hygie-
ne group (where treatment was provided without local 
anesthesia) (p<0.001), while the duration of the proce-
dure was longer in the tooth extraction group (p=0.003) 
(Table 1). The anxiety tests reflected homogeneity be-
tween the two groups, with no difference in the level 
of anxiety at timepoint T1 (before treatment), as eva-
luated with the MDAS and BAI (Table 2). Most of the 
participants experienced minimum or mild anxiety, with 
MDAS and BAI scores at T1 of 3.9 ± 5.7 and 8.3 ± 3.9 in 
the tooth extraction group versus 6.6 ± 9.0 and 9.7 ± 4.7 
in the oral hygiene group, respectively. A strong positive 
correlation was found between these two anxiety tests at 
T1 (r=0.678; p<0.001), i.e., either test could be used in-
distinctly as an indicator in the analysis of anxiety. With 
regard to the Hamilton anxiety test (measured during 
treatment, T2), most of the patients in both groups expe-
rienced mild anxiety, though anxiety was greater among 
the patients undergoing oral hygiene treatment than in 
those subjected to tooth extraction (7.5 ± 8.3 versus 4.7 
± 5.3, respectively) (p=0.029).
Regarding the analysis of the different hemodynamic 
parameters in the two study groups (Fig. 1), HR varied 
during the treatment procedure in the tooth extraction 
group, with a maximum value at T2 (i.e., after infiltra-
tion of the local anesthesia with VC) (p<0.001), and de-
creased after extraction at T3 (p<0.001). In contrast, HR 
remained stable in the oral hygiene treatment group. In 
turn, SatO2 tended to decrease similarly in both groups 
in the course of treatment from T1 to T3. The decrease 
after anesthetic infiltration in the tooth extraction group 
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Extraction group Oral hygiene group p-value
n (% females) 106 (48.1) 53 (39.6) 0.311
Age (years) 51.1 ± 21.5 44.7 ± 15.6 0.033
Controlled hypertensive % (n) 60.4 (64) 24.5 (13) <0.001
Hypertensive medication % (n)

Beta-blockers 17 (18) 7.5 (4) 0.104

0.015

0.025
0.058

Calcium antagonists 14.2 (15) 1.9 (1)
ACEIs 16 (17) 3.8 (2)
ARBs 26.4 (28) 13.2 (7)

Diuretics 28.3 (30) 7.5 (4) 0.003
Last visit to the dentist (months) 8 ± 10 11 ± 10 0.077
Previous negative experience % (n) 14.2 (15) 15.4 (8) 0.836
Treatment duration (min.) 29.4 ± 14.5 24.6 ± 4.9 0.003
Degree of discomfort (AU) 0.93 ± 1.38 3.35 ± 2.24 <0.001

Table 1: Medical history, lifestyle variables and parameters associated with the dental procedure.

Data are presented as mean ± SD or percentage (n). Comparisons between groups were made with the unpaired Student 
t-test or chi-square test, as applicable. 
Abbreviations: ACEIs: angiotensin converting enzyme inhibitors, ARBs: angiotensin II receptor blockers, AU: arbitrary 
units.

Extraction group
(n=106)

Oral hygiene group
(n= 53)

p-value

BAI (T1), mean 3.9 ± 5.7 6.6 ± 9.0 0.051
Minimum/no anxiety (0-7) 81.1 (86) 11.3 (12)

0.289
Mild anxiety (8-15) 75.5 (40) 9.4 (5)

Moderate anxiety (16-25) 6.6 (7) 9.4 (5)
Severe anxiety (26-63) 0.9 (1) 5.7 (3)

MDAS (T1), mean 8.3 ± 3.9 9.7 ± 4.7 0.063
Minimum/no anxiety (0-8) 61.3 (65) 56.6 (30)

0.330Moderate anxiety (9-12) 22.6 (24) 24.5 (13)
High anxiety (13-14) 6.6 (7) 1.9 (1)
Severe anxiety (≥ 15) 9.4 (10) 17.0 (9)

Hamilton (T2), mean 4.7 ± 5.3 7.5 ± 8.3 0.029
Mild anxiety (0-17) 96.2 (102) 86.8 (46)

0.085Moderate anxiety (18-24) 1.9 (2) 5.7 (3)
Severe anxiety (25-30) 1.9 (2) 7.5 (4)

Table 2: Anxiety test results in the study population.

Data are presented as mean ± SD or percentage (n). Comparisons between groups were made with the unpaired Student 
t-test or chi-square test, as applicable. 
Abbreviations: MDAS: Modified Corah’s Dental Anxiety Scale, BAI: Beck Anxiety Inventory.

proved statistically significant (p=0.011). Both SBP and 
DBP remained very stable during treatment, and only 
a slight drop in SBP was noted at T3 in the tooth ex-
traction group (p=0.044). Since there were differences 
in the number of hypertensive patients between the two 

groups, we corrected the significant changes recorded 
for HR between T1-T2, HR between T2-T3, SatO2 be-
tween T1-T2 and SBP between T2-T3 for the covariable 
hypertension using a general linear model, and found 
that the changes in HR remained significant between 
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Fig. 1: Hemodynamic parameters in the dental extraction and oral hygiene groups. 
Bar charts show mean + standard error. ***p≤0.001, *p<0.05 shows the changes observed during the procedure in each 
group, with comparison using the paired Student t-test.
Abbreviations: SBP: systolic blood pressure, DBP: diastolic blood pressure, HR: heart rate, SatO2: oxygen saturation.

T1-T2 (p=0.001) and T2-T3 (p=0.026), regardless of 
whether the patients were hypertensive or not. In con-
trast, the change in SatO2 between T1-T2 was no longer 
significant (p=0.276), in the same way as the change in 
SBP between T2-T3 (p=0.803).
In order to analyze the influence of dental anxiety upon 
the hemodynamic parameters in the course of the two 
dental treatment procedures, we divided the oral hygie-
ne and the tooth extraction groups into two subgroups 
each, according to the BAI score: no anxiety / minimum 
anxiety and mild-moderate or severe anxiety (Fig. 2). 
Only four subjects in the total sample showed severe 
anxiety according to the BAI (Table 2). In the subgroup 
of patients with no anxiety / minimum anxiety, the ob-
served changes were the same as those seen in the glo-
bal study sample (Fig. 1). HR varied significantly during 
treatment in the tooth extraction group, with an increase 
at T2 following the infiltration of local anesthetic with 
VC, and a decrease at T3. The values were similar in 
both groups at baseline (T1) (Fig. 2E). Likewise, a sig-
nificant decrease was recorded in SatO2 (p=0.027) at 
T2 in the tooth extraction group (Fig. 2G). On the other 
hand, in the subgroup with greater anxiety as assessed 
by the BAI, no significant changes in HR were noted 
during the treatment procedure. The HR values were 
higher in the tooth extraction group, and remained ele-
vated throughout treatment, with no significant increase 
at T2 (Fig. 2F). The SatO2 levels likewise showed no 
significant changes (Fig. 2H). In the oral hygiene group, 
HR increased slightly during treatment, though statisti-

cal significance was not reached. This was associated to 
anxiety, since as can be seen in Table 2, these patients 
experienced increased anxiety during the procedure 
(T2) as assessed by the Hamilton test. The rest of the 
hemodynamic parameters (SBP and DBP) in the too-
th extraction group and also SatO2 in the oral hygiene 
group remained homogeneous throughout the treatment 
procedure, independently of the patient anxiety score.
Lastly, in order to determine whether the use of local 
anesthesia with VC is safe in patients with controlled 
arterial hypertension, the tooth extraction group (with 
no anxiety / minimum anxiety, BAI < 8 points) was 
analyzed to compare the behavior of the hemodynamic 
parameters between hypertensive (n=59) and non-hyper-
tensive individuals (n=27) (Fig. 3). We found SBP and 
DBP to remain stable during the procedure in patients 
both with and without hypertension, though the blood 
pressure values were comparatively higher among tho-
se with hypertension (Fig. 3A,B). With regard to HR, 
an increase was noted at T2 following the infiltration of 
local anesthetic with VC in both groups of patients with 
(p=0.006) and without hypertension (p<0.001), with a 
significant decrease in HR at the end of tooth extraction 
(T3) (p=0.011 in patients with hypertension and p<0.001 
in patients without hypertension) (Fig. 3C). On the other 
hand, SatO2 in the group of hypertensive patients was 
lower than in the patients without hypertension throu-
ghout the treatment procedure. Nevertheless, no signi-
ficant changes in SatO2 were noted during treatment 
on dividing the tooth extraction patients without anxie-
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Fig. 2: Hemodynamic parameters in the dental extraction and oral hygiene groups according to levels 
of anxiety. 
Bar charts show mean + standard error. ***p≤0.001, *p<0.05 shows the changes observed during the 
procedure in each group, with comparison using the paired Student t-test or Wilcoxon test.
Abbreviations: SBP: systolic blood pressure, DBP: diastolic blood pressure, HR: heart rate, SatO2: 
oxygen saturation.

ty into hypertensive and non-hypertensive individuals 
(Fig. 3D). 

Discussion
The present study shows that dental anxiety and the va-
soconstrictor drug used in local dental anesthesia can 
induce a slight increase in HR. However, the increase 
in HR resulting from the infiltration of local anesthetic 
with VC does not seem to be clinically relevant, and was 
moreover not seen in patients with high levels of anxiety. 
We therefore recommend the use of up to three carpules 
of local anesthetic with VC (epinephrine in proportion 
1:200,000) as a safe option for the dental treatment of 
patients with medically controlled arterial hypertension.

Having to face dental treatment induces psychological 
stress in patients, even if only of minor intensity, and this 
in turn induces hemodynamic changes that are reflected 
in an increase in HR. Previous studies have described 
increases in HR as a result of dental anxiety (6,20,21). 
In line with this, we found moderate anxiety to be as-
sociated with increased HR, with values that remained 
elevated for the full duration of dental treatment.
Studies in which dental treatment was carried our under 
electrocardiographic monitoring have revealed an in-
creased prevalence of sinus tachycardia in patients with 
higher levels of anxiety (8). This could be of relevance in 
the case of patients with previous cardiovascular disease 
and poor control, since the increase in adrenergic tone 
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Fig. 3: Hemodynamic parameters in the dental extraction group without anxiety, stratified into hyperten-
sive patients and non-hypertensive subjects.
Bar charts show mean + standard error. ***p≤0.001, **p<0.01, *p<0.05 shows the changes observed dur-
ing the procedure in each group, with comparison using the Wilcoxon test. 
Abbreviations: SBP: systolic blood pressure, DBP: diastolic blood pressure, HR: heart rate, SatO2: oxygen 
saturation.

could result in decompensation and induce a hypertensi-
ve crisis. However, in our study we only included medi-
cally controlled hypertensive patients and moreover the 
individuals with dental anxiety presented mild-moderate 
anxiety scores. These patients showed increased HR, but 
the values remained stable during dental treatment and 
were not associated to a rise in blood pressure.
The use of VC in local anesthesia affords advantages 
during extraction, such as slowed systemic absorption 
of the anesthetic drug and lesser bleeding in the infiltra-
ted region. Furthermore, anesthetic infiltration with VC 
results in increased anesthetic efficacy and less patient 
pain during treatment. We found patients subjected to 
tooth extraction with local anesthesia and VC to report 

less discomfort during extraction than the patients sub-
jected to oral hygiene treatment without anesthesia. On 
the other hand, we found the vasoconstrictor to produce 
an increase in HR following infiltration of the local anes-
thetic, with a decrease after the completion of extraction. 
These variations in HR associated to VC have been ob-
served both in patients with controlled hypertension and 
in individuals without hypertension, but without anxiety, 
and have not been seen in patients with some level of 
anxiety. This suggests that the increase in HR produced 
by VC in local anesthesia is minimal and may not be no-
ticeable in more anxious patients where the HR remains 
elevated throughout the treatment procedure, and that 
both VC and anxiety jointly influence the observed va-
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riations in HR. On the other hand, in the tooth extraction 
group, the variations in HR observed among the patients 
with hypertension were smaller than in the patients wi-
thout hypertension – a situation that could be explained 
by the drugs prescribed among the former. In line with 
our results, previous studies have shown HR to increase 
following the infiltration of local anesthesia, indicating 
a clear influence of VC, though the increase was always 
low and with no clinical relevance (8,22). It therefore can 
be affirmed that the changes in HR attributable to VC in 
local anesthesia are minimal, and are masked in patients 
with anxiety, where HR is constantly elevated to higher 
levels. Likewise, the use of VC did not modify the blood 
pressure levels in the patients subjected to tooth extrac-
tion, not even in those with medically controlled arterial 
hypertension. The administration of local anesthetic so-
lutions with VC in hypertensive individuals thus seems 
safe, at least in small amounts (we used a maximum of 
three carpules per surgical procedure), since the increase 
in HR would be similar to that induced by anxiety alone. 
Consequently, and as evidenced elsewhere (23), the use 
of VC appears safe provided infiltration is performed 
correctly (slowly, avoiding intravascular injection, and 
using a small number of carpules).
We recorded a slight decrease in SatO2 in both dental 
extractions and in oral hygiene treatments, though the 
decrease only proved statistically significant in the tooth 
extraction group following infiltration of the local anes-
thetic with VC, and was independent of whether the pa-
tient had arterial hypertension or not. This significant de-
crease moreover was only seen in the subgroup patients 
without anxiety – not in those who were anxious to some 
degree. Previous studies have also evidenced a decrease 
in SatO2 during dental treatment (24,25). This pheno-
menon could be related to a degree of hypoventilation 
produced by prolonged patient placement in the supine 
position during dental treatment, or to patient air inha-
lation difficulties caused by the intraoral manipulations.
In addition to changes in HR and SatO2, our patients 
subjected to tooth extraction showed a significant de-
crease in SBP after extraction, in coincidence with the 
observations of Chaundhy et al. in patients with mild 
hypertension (26). This decrease in SBP was described 
as mild by Gungormus et al. (27) and Gedik et al. (28), 
following the infiltration of local anesthesia in periodon-
tal treatments. 
A possible limitation of our study is the fact that the 
patients with higher levels of anxiety were a minority 
within the global series. Further studies are needed, in-
cluding the electrocardiographic monitoring of certain 
parameters to control the effects of VC and dental anxie-
ty, particularly among patients with arterial hypertension 
and cardiovascular risk. 
In sum, the analyzed hemodynamic parameters proved 
quite stable during tooth extraction and oral hygiene 

treatment, particularly blood pressure (both systolic and 
diastolic). HR increased slightly following infiltration of 
the local anesthetic with VC, with a slight decrease after 
tooth extraction. In turn, elevations in HR were asso-
ciated to increased patient anxiety. We therefore suggest 
that HR is the most sensitive parameter for detecting the 
changes induced by the use of VC in local anesthesia 
and by the presence of anxiety during dental treatments.
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