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Could Cardiovascular Parameters Be Affected by Dental Impression?
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Abstract

Background: The frequency of cardiovascular disease increases with age. Dental procedures as stressful triggers may cause unpre-
dictable changes in the function of the cardiovascular system. Impression is an inevitable dental procedure.
Objectives: Since upper jaw impression stimulates the sensory terminals of nerves, especially vagus, this study was conducted to
evaluate the changes in blood pressure, heart rate, and pulse pressure due to dental impression.
Methods: This observational study was performed on individuals who referred to the Prosthetic Department of Yazd Dental School.
The sample was composed of 46 individuals, including 26 women and 20 men, who fulfilled the inclusion criteria and signed written
consent forms. The severity of gag reflex was measured and just individuals with moderate gag reflex entered the study. Impression
was carried out in the upper jaw in the upright position and rest condition. Blood pressure, pulse rate, and pulse pressure were
measured and compared before and immediately after impression procedure. Taking into account the significance level of 5%, the
test power of 80%, and blood pressure standard deviation of 4, and to achieve a significant difference of at least 2 mmHg in the
groups, 46 people were needed in the study. Data were analyzed by SPSS 18 and t test.
Results: Systolic and diastolic blood pressure, heart rate, and pulse pressure were measured before and after dental impression. The
difference between men and women was significant only for pulse pressure at both stages (P = 0.02). There was also a statistically
significant difference in pulse pressure before and after impression only in women (P = 0.049). There was no significant difference
in men.
Conclusions: Common dental procedures such as impression could not significantly alter blood pressure and pulse rate.
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1. Background

There are many defensive reflexes such as coughing,
swallowing, and gag in the throat and larynx that originate
from the mouth (1). The gag reflex is an unintentional and
protective reaction to prevent the entrance of external ma-
terials into the oropharynx. Stimulation of the throat can
act as a trigger to increase blood pressure and heart rate
because of nerves passing through the palate.

Most dental procedures, such as impression, can stim-
ulate a gag reflex (1, 2). During the impression of the up-
per jaw, the branches of nerves 5, 9, and 10 are stimulated.
During the stimulation of this region, the afferent fibers go
to the medulla oblongata. Then, impulses of the efferent
nerve are taken to muscles, leading to a gag reflex. The gag
reflex due to parasympathetic stimulation can lead to sali-
vation, tearing, sweating, weakness or in some cases, panic
attacks (3). Faraco et al. showed a significant difference in
diastolic blood pressure between three groups that took
diazepam, placebo, or no medication (4).

The gag reflex is divided into somatogenic and psy-
chogenic categories. The psychogenic reflex begins with
anxiety, fear, and panic while the somatogenic reflex is trig-
gered by physical factors such as poor denture stability, in-
accurate vertical dimension, malocclusion, loss of enough
space for the tongue, and the thick posterior margin of
the denture (5). The etiology of the reflex includes con-
genital anomalies, alcoholism, biliary tract obstruction,
and drugs. Some chemical, auditory, visual, physical, and
stimulatory factors including psychological, physiologi-
cal, anatomical, iatrogenic, and systemic factors could act
as triggers. The gag reflex has a wide range of severity
from normal to very severe (5). Different strategies are sug-
gested to overcome this reflex such as anesthetic drugs and
intravenous propofol (1, 6).

It is worthy to mention that the incidence of cardio-
vascular disease in people over 50 is high and it may be
associated with indolent symptoms (7). The ignorance of
these points may lead to cerebral hemorrhage, heart at-
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tack, stroke, heart failure, arterial aneurysm, arteriosclero-
sis, and pulmonary embolism (8).

2. Objectives

The occurrence of such events in dental offices may in-
volve dentists with legal challenges because of failure to
observe necessary considerations before or during treat-
ment. Therefore, this study was designed to investigate
some cardiac indices before and after the maxillary impres-
sion.

3. Methods

This observational study was performed by census
sampling from September to December 2016 at Yazd Den-
tal School among 46 patients referring to the Prosthetic De-
partment. The sample was composed of 26 women and 20
men who met the inclusion criteria including the age of
over 50 years, no systemic problems prohibiting jaw mold-
ing, use of no drugs affecting the sympathetic system in
the last month, and gag reflex grade 1 - 3. This study was ap-
proved by the Ethics Committee of Yazd Shahid Sadoughi
University of Medical Sciences (IR.ssu.REC.1395.116) and
written informed consent was taken from all participants.
In this study, taking into account the significance level of
5%, the test power of 80%, and the blood pressure standard
deviation of 4, and to achieve a significant difference of at
least 2 mmHg in the groups, 32 individuals were needed.

First, the grade of gag reflex was evaluated in all par-
ticipants according to Table 1 and only were individuals
with grades 1 to 3 enrolled and people with grades 4 or 5
did not enter the study. The maxillary impression was per-
formed using a metal stock tray and irreversible hydrocol-
loid impression material (alginate manufactured by Zher-
mack, China). To eliminate the possible impact of physi-
cal activities on blood pressure and pulse rate, the partici-
pants rested for at least 15 minutes to calm before the den-
tal impression.

The impression was done in 60 to 90 seconds between
9:00 and 11:00 a.m. in the same condition in quiet con-
dition with proper light. Blood pressure was measured
at two stages, before and immediately after impression,
by the ALPK2 digital arm metric barometric blood pres-
sure device while the patient was on the unit. The device
had been calibrated with the mercury brachial baromet-
ric arm before the start of the evaluation. The duration
of impression procedure was measured with konometer
(Kenko, China) from the moment of insertion of the tray
into the mouth until it was exited. Data were entered into
SPSS18 software and analyzed by t test.

Table 1. Definition of Each GSI Grade and Characteristics of Reflex Grades (9)

Dickinson and Fiske
Gagging Severity Index
Grades

Definition and Characteristics of Reflex
Grades

Grade I Very mild, occasional and controlled by the
patient

Grade II Moderate, control is required by the patient
with reassurance from the dental team

Grade III Moderate, consistent, limiting treatment
options

Grade IV Severe, making treatment impossible

Grade V Very severe, affecting the patients’ behavior
and dental attendance, making treatment
impossible

4. Results

Dental impression made no significant difference in
systolic blood pressure and pulse pressure (P = 0.07), heart
rate (P = 0.079), and diastolic blood pressure (P =0.229) (

Table 2. The Mean Cardiovascular Parameters Before and After Dental Impressiona

Variables
Impression

P Value
Before, Mean

± SD
After, Mean ±

SD

Systolic
pressure

123.17 ± 16.93 122.78 ± 13.96 0.7

Diastolic
pressure

73.35 ± 10.85 72.54 ± 9.65 0.229

Heart rate 80 ± 12.72 81.04 ± 12.18 0.079

Pulse pressure 49.83 ± 8.6 51.59 ± 8.78 0.07

at test

There was no significant difference before impression
between men and women in systolic blood pressure (P =
0.219), diastolic blood pressure (P = 0.935), and heart rate
(P = 0. 945). However, there was a significant difference be-
tween men and women in pulse pressure (P value = 0.02)
before impression.

Moreover, there was no significant difference between
men and women after impression in systolic blood pres-
sure (P = 0.308), diastolic blood pressure (P = 0.691), and
heart rate (P = 0.926) but there was a significant difference
in pulse pressure between men and women (P = 0.028) af-
ter impression.

Before dental impression, men and women showed the
mean systolic blood pressure of 120.46 and 126.7, diastolic
blood pressure of 73.23 and 73.5, heart rate of 80.12 and
79.85, and pulse pressure of 47.23 and 53.20, respectively.

After dental impression, men and women showed the
mean systolic blood pressure of 120.92 and 125.2, diastolic
blood pressure of 72.04 and 73.2, heart rate of 81.19 and
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80.85, and pulse pressure of 48.88 and 55.10, respectively
(Table 3).

In the women group, no statistically significant differ-
ence was found in systolic blood pressure before and af-
ter dental impression; however, the difference in diastolic
blood pressure and heart rate was statistically significant
(P = 0.04)

5. Discussion

This study was performed on 46 patients who required
complete denture, referring to the Prosthetic Department
of Yazd Dental School.

This study was superior in terms of the sample size to
some studies and inferior to others (10, 11). It is worthy to
note that having rigorous inclusion criteria leads to lim-
ited sample size (12, 13). In this study, all individuals would
be over 50 years of age with no known systemic diseases.
On the other hand, they would not have taken any drug
with side effects on sympathetic and parasympathetic sys-
tems in the past month.

All of the participants were aged over 50 years. Thus,
our study was superior to other studies that did not have
any restrictions on age. Some goals were achieved with this
selection design.

One of the main advantages of this study was to rule
out isolated diastolic hypertension that is common at the
age of under 50 years and it could affect the result of the
study. Thus, the age group was selected over 50 years old to
omit this bias from the study.

On the other hand, in women under 50 years, sex-
ual hormones can significantly affect the vascular system.
Therefore, selecting a group of people over 50 was impor-
tant. The risk of cardiovascular diseases increases with age
while the need of the elderly for dental care is on the rise.
The risk of cardiovascular events increases during dental
work that is a challenging debate in forensic medicine.

The results of this study showed that following com-
mon dental practices, even if a direct parasympathetic
stimulation occurs (as in the case of maxillary impression
and posterior palatal stimulation in this study), changes
in the cardiovascular system are not statistically signifi-
cant and the notion was questioned that conventional den-
tistry treatments in the elderly can cause decreased blood
pressure and arrhythmia. These results were inconsistent
with those of Paramaesvaran and Kingon that concluded
exodontia could significantly decrease the pulse rate in
contrast to blood pressure (14).

Past studies evaluated some of cardiovascular parame-
ters that we measured here (15).

In some studies, such as Piskin et al. study, oxygen sat-
uration and pulse rate were evaluated at different stages

of the study but considering that oxygen saturation is
not merely an indicator of the cardiovascular system and
changes in the respiratory system are common in the el-
derly, this variable is strongly influenced by respiratory
problems. Therefore, complex medical equipment is re-
quired that is not normally found in a dental office. Thus,
this study was designed to evaluate parasympathetic ef-
fects on the cardiovascular system by measuring available
indicators (15). Some studies have concluded that usual
dental procedures could not induce significant changes in
blood pressure whereas some others have reported that lo-
cal anesthesia can lead to elevated blood pressure. There-
fore, there are controversies about the issue (16). It should
be considered that some procedures such as extraction
and injection may induce more stress because of the vaso-
constrictor material in local anesthesia (17).

In terms of outcome, the study was consistent with the
study by Piskin et al. that reported a significant difference
in pulse pressure at two stages of the study. It should be
noted that the current study investigated the two aspects
of this problem. When blood pressure, pulse rate, and
pulse pressure were analyzed without sex separation, the
difference was not significant before and after dental im-
pression (15). But, when the sex groups were separately an-
alyzed, it was found that unlike other variables, pulse pres-
sure difference was statistically significant before and after
dental impression in women.

This dual conclusion suggests that the coordination
of the cardiovascular system in women was higher due
to the presence of female hormones and its impact was
greater than the external stimulus, making this significant
difference. However, there are some studies concluding
that usual dental procedures could not induce significant
changes in blood pressure in adults, but others believe that
more aggressive dental treatments such as infiltration in-
jection can lead to blood pressure elevation. Therefore,
there is currently a big challenge with major controversy.

In this study, the impression was done after 15 minutes
in a rest position to eliminate the impact of daily activity.
The impression procedure lasted 60 to 90 seconds and it
was observed for all participants. Prolonged or repeated
cases were excluded from the study to avoid excessive pos-
terior palatal stimulation.

The method of this study was similar to that of Hos-
seini et al. study that appraised the role of the parasympa-
thetic system on cardiovascular stimulus but they evoked
the posterior region of the palate by an electric device at
two frequencies (10). For achieving the goal of this study,
the use of such device was not acceptable although, in
both studies, the stimulation of the parasympathetic sys-
tem made no significant changes (10, 18, 19).

Pulse pressure was significantly different between the
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Table 3. Comparison of the Mean Cardiovascular Parameters Before and After Dental Impression Between Men and Womena

Impression Systolic Blood Pressure; Mean ± SD Diastolic Blood Pressure; Mean ± SD Heart Rate; Mean ± SD Pulse Pressure; Mean ± SD

Before

Men 120.46 ± 16.79 73.23 ± 10.68 80.12 ± 10.62 47.23 ± 7.73

Women 126.7 ± 16.89 73.5 ± 11.34 79.85 ± 15.31 53.2 ± 8.86

P value 0.219 0.935 0.945 0.02

After

Men 120.92 ± 14.61 72.04 ± 10.24 81.19 ± 10.61 48.88 ± 5.46

Women 125.2 ± 13.02 73.2 ± 9.04 80.85 ± 14.25 55.1 ± 10.96

P value 0.308 0.691 0.926 0.028

at test

two sexes at the two stages of the study. Since pulse pres-
sure is the difference between systolic and diastolic blood
pressure, its stability indicates the proper functioning of
the autonomic and cardiovascular systems. In the fertil-
ity period, female hormones could maintain vascular func-
tion in optimal condition and provide stability and bal-
ance between the two systems. However, after menopause,
the cardiac function remains intact while due to the sub-
sidence of female hormones, vascular system function sig-
nificantly reduces (20, 21). Therefore, the coordination of
the autonomic system in the new state disrupts or falls into
a delay. In comparison, the difference between women and
men in the same age over 50 years was significant during
the study period.

Superiorities of our work to recent studies can be sum-
marized as follows: evaluating more complete cardiac pa-
rameters, having rigorous inclusion criteria, and having a
special target group (the edentulous elderly). Among dif-
ferent dental procedures, the maximum stimulation of the
gag reflex occurs during maxillary dental impression that
was the point of attention in this study while ignored in
previous studies (10, 14).

It is suggested that similar studies be conducted on
prolonged or repeated impression cases to compare with
the current study. Choosing people with no systemic dis-
ease and drug use who required complete dentures and
impression in a calibrated situation restricted the sample
selection for the study.

5.1. Conclusions

Common dental procedures such as maxillary impres-
sion despite the stimulation of the sensory terminals of
the posterior palate could not have a significant effect on
blood pressure and pulse rate.
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