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Abstract
Objectives Professionals in the health sector have higher stress than others. The aim of this study was to evaluate the stress 
levels of dentists while treating with children under clinical, deep sedation, and general anesthesia.
Materials and methods Blood pressure (systolic, diastolic), pulse value, and  O2 saturations were measured. Saliva samples 
were taken by the dentists 10 min before the treatment, at the 25th min of the treatment, and 30 min after the treatment under 
clinical, deep sedation, and general anesthesia. Salivary cortisol was measured by the electrochemiluminescence method. 
All data were analyzed statistically.
Results Cortisol values under the sedation were higher than clinical and general anesthesia (P < 0.05). As a result of the applied 
Dentist Job Stress Questionnaire, the stress level of dentists under sedation was higher than the clinical and general anesthesia 
(P < 0.05). Under sedation, systolic and diastolic blood pressures measured during the procedure were found to be high (P < 0.05).
Conclusions Dentists who care for pediatric patients are more stressed when applying treatment under deep sedation. The 
results suggest the need for more training and practice to strengthen the education given on general anesthesia/sedation in 
pediatric dentistry training.
Clinical revelance To increase the health and treatment quality of the dentists, who spend most of the day with the dental 
treatment of children, should be taken precautions.

Keywords Anesthesia · Cortisone · Deep sedation · General anesthesia · Occupational stress · Stress

Introduction

Stress is commonly defined as occurring when an individ-
ual’s high expectations force their capacity to adapt [1]. 
Occupational stress, defined as when the resources of an 
individual are not sufficient to cope with the needs of a situ-
ation, is a leading modern health and safety challenge [2].

Health sector professionals have higher stress than other 
professionals, and it is usually caused by workload and 
patient‒doctor relationships [3–6]. Dentistry professions 
constantly require a high level of skill and attention. Espe-
cially in pediatric dentistry, behavior management problems 
in children, parental expectations, and parental behaviors can 
be more stressful and exhausting in practice [7–10]. General 
dental practitioners report that they are very stressed due 
to anxious children and their behaviors that prevent clini-
cal procedures [11, 12]. Additionally, parents’ inability to 
understand the difficulties of treating anxious children and 
their high expectations are among the reasons that increase 
the stress of dental practitioners even more [13].
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A child’s level of cooperation and general behavior is 
critical for a dentist to choose the most suitable behavioral 
management approaches, such as tell-show-do, sedation, 
and general anesthesia [14, 15]. There are some treatment 
complications with both deep sedation and general anes-
thesia. Ensuring and maintaining airway patency is vital in 
the application of sedation. In the application of anesthesia, 
deep sedation is challenging in dental procedures due to the 
anatomical proximity of the surgical area to the airway and 
the risk of microaspiration of water, blood, saliva, and small 
particles of filling material when working in the open mouth 
[16]. Dental treatment with general anesthesia is seen as 
a stressful situation for practitioners since some complica-
tions, such as neurological damage, cardiac and respiratory 
arrest, and even death, may occur [17].

In response to any stress factors in humans, two biological 
systems are activated: the sympathetic nervous system in the 
period immediately after exposure to the factor and then the 
hypothalamic‒pituitary‒adrenal system [18].

In healthy individuals, stimulation of the sympathetic 
nervous system at the beginning of the stress response 
begins with the secretion of epinephrine and norepinephrine 
from the adrenal medulla. These catecholamines cause the 
characteristic features of sympathetic nervous system activ-
ity, such as an increase in heart rate, mydriasis in the pupils, 
and acceleration of breathing. For this reason, sympathetic 
activity is measured by various evaluation methods, such as 
heart rate, blood pressure, and  O2 saturation [19]. On the 
other hand, salivary cortisol has been accepted as a reliable 
biomarker of the hypothalamus–pituitary–adrenal system as 
a delayed stress response [20].

A literature review showed that very few studies have 
investigated occupational stress related to pediatric den-
tistry [21, 22]. Furthermore, no study was found in which 
the stress situation in the three treatment protocols (clini-
cal sedation, deep sedation, general anesthesia) was eval-
uated and compared. In the present study, we aimed to 
evaluate the stress experienced by dentists while treating 
children in all three treatment protocols by using objective 
and subjective (Dentists’ Stress Questionnaire) findings 
[23]. The null hypothesis (H0) of this study was that there 
is a statistically significant difference between the stress 
levels of dentists while treating children with the different 
treatment protocols.

Materials and methods

Study design

This study was carried out in the University Pediatric Den-
tistry Department, Oral and Maxillofacial Surgery Operating 
Room, and Medicine Faculty, Biochemistry Department.

According to the power analysis, the estimated number 
of samples was determined to be 9 patients in each group 
(α = 0.05 and 1-β = 0.80). Each dentist treated 27 patients 
with 3 different treatment approaches, and the study resulted 
in a total of 108 patients.

Inclusion and exclusion criteria

Dentist standardization

- Four dentists, who started their specialization train-
ing simultaneously at the Erciyes University Faculty of 
Dentistry, Department of Pediatric Dentistry, with equal 
clinical experience and training.
- Women
- Between the ages of 30 and 33 years
- Weight of 52–55 kg
- No systemic disease
- Dentists who had actively treated patients for at least 2 
years in a clinic with deep sedation and general anesthesia 
were included.

Patient standardization

Children with positive or definitely positive (Frankl 3, 4) 
behavior according to the Frankl Scale [24], with the data 
observed in the first session, were included in the clinical 
treatment group. According to the clinical examination of 
these patients, 36 healthy children aged 5–6 years who did 
not require pulpal treatment and whose caries level was 1–4 
according to the ICDAS (International Caries Detection 
and Assessment System) [25] were selected. The type of 
treatment was determined as compomer fillings applied to 
2 primary molars after local anesthesia, and the duration of 
the treatment was limited to 30–60 min.

Children aged 48–72 months and children with negative 
or absolutely negative behavior (Frankl 1, 2) according 
to the Frankl Scale were provided treatment under deep 
sedation. To provide standardization among patients suit-
able for sedation, 36 children whose dmft (decayed, miss-
ing, filled teeth index) score was less than their age and 
for whom the duration of the procedure was limited to 
between 30 and 40 min were included in the study. For 
general anesthesia, 36 healthy children whose dmft score 
was equal to or higher than their age were included. In 
addition, patients whose treatment time was limited to 
30–60 min were included.

The patients were randomly assigned to the dentists, 
and their treatment was carried out. The study did not 
include children with general health problems or children 
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whose parents refused treatment with general anesthesia/
sedation.

For the general anesthesia and deep sedation group, 
after a minimum of 6 h of fasting, all patients were given 
midazolam for premedication before they were taken 
to the operating room. In the operating room, noninva-
sive standard monitoring was performed for all patients, 
including heart rate, noninvasive MAP, electrocardiogram, 
and SpO2.

For the general anesthesia group, 2.5 mg/kg propofol, 
0.6 mg/kg rocuronium, and 1 μg/kg fentanyl were used 
to induce the anesthesia. The most appropriate cuffed 
endotracheal tube was used for the intubation procedure. 
Sevoflurane (1 MAC) and a 50% oxygen-air mixture were 
applied to maintain general anesthesia.

In the deep sedation group, anesthesia was initiated 
with propofol at a dose of 2 mg/kg. A nasal mask was 
applied to all patients in this group. The pressure mod of 
ventilatör was used for noninvasive ventilation during the 
deep sedation procedure. Additional intermittent propo-
fol was used to achieve the appropriate sedation depth at 
which the dental treatment and ventilation could be per-
formed comfortably.

Noninvasive mean arterial blood pressure (MAP) and 
peripheral oxygen saturation (SpO2) were measured by 
Dräger Fabius Plus (Dräger Medical GmbH, Lübeck, 
Germany) and recorded 10 min before the dental treat-
ment, at the 25th min of the treatment, and 30 min after 
the treatment for all three treatment approaches. Also, 
saliva samples were taken from 4 dentists in the same 
time intervals for the study. The dentists’ measurement 
scores compared to each other.

The Saliva Swab Sample Collection (SpeciMAX™, Cat. 
No. A50696, Thermo Fisher Scientific Inc.) kit was used 
to collect saliva samples. The swab was placed under the 
tongue for 2 min, and it was ensured that the swab absorbed 
the saliva. Afterward, the swab was centrifuged and placed 
in saliva storage tubes with a perforated chamber for sepa-
rating saliva and the remaining dry swab. Samples were 
centrifuged at 3000 rpm for 15 min; the saliva was cleared 
of debris and then poured into the bottom of the storage 
tube. Then, the saliva in the plastic saliva storage tube was 
stored at − 80 °C in an upright position until measurements 
were made [26]. After the saliva samples were thawed at 
room temperature on the day of the measurements, they were 
taken to the University Medical Faculty Central Biochemis-
try Laboratory for analysis.

Cortisol measurement protocol

Salivary cortisol was measured by the electrochemilumi-
nescence (ECLIA) method using the Cobas Cortisol ll kit 
(Roche Diagnostics GmbH; Mannheim, Germany).

At the end of each patient’s treatment, after the samples 
were taken and the measurements were made, the dentists 
were asked to fill out the “Dentist Job Stress Questionnaire,” 
consisting of 6 questions reflecting their current stress [23]. 
In the questionnaire, questions were asked to measure the 
physician’s current degree of work stress, and they were 
asked to choose the most suitable option for them.

Statistics

In the study, the analyses were made with the SPSS 25.0 
program. Histograms, q–q plots, and Shapiro‒Wilk’s test 
were applied to assess data normality. Descriptive statis-
tics are presented as the mean and standard deviation. The 
Kruskal‒Wallis test was performed to examine the differ-
ences in measurements according to the dentists and treat-
ment approaches. The Mann‒Whitney U test was used to 
reveal the evaluation causing the difference. The Friedman 
test was used to examine the differences among the measure-
ments in the treatment approaches before, during, and after 
the procedures. The Wilcoxon method was used to determine 
the time causing the difference. To test the reliability levels 
of the question groups in the study, the Co. Alpha analysis 
was applied. Spearman correlation analysis was applied to 
determine the relationship between stress levels and bio-
logical parameters. P values less than 0.05 were considered 
statistically significant in the study.

Results

When the findings were evaluated according to the measure-
ment times, systolic and diastolic blood pressure measure-
ments for all dentists before the procedure were similar in 
the clinical, general anesthesia, and deep sedation groups 
(P > 0.05). Both systolic and diastolic blood pressure meas-
urements were found to be higher in the deep sedation group 
(P < 0.05). It was determined that the systolic blood pressure 
measurements after treatment did not differ among the clini-
cal, general anesthesia, or deep sedation groups (P > 0.05), 
but the diastolic blood pressure measurements did. The 
measurements of the deep sedation group were higher than 
those of the clinical sedation and general anesthesia groups 
(P < 0.05). Heart rate and oxygen saturation measurements 
before, during, and after the treatment did not differ among 
the clinical sedation, general anesthesia, and deep sedation 
groups (P > 0.05). It was observed that cortisol measure-
ments before and during treatment were not at different 
levels among the clinical sedation, general anesthesia, and 
deep sedation groups (P > 0.05). After treatment, the cortisol 
measurements in the deep sedation group were higher than 
those in the clinical and general anesthesia groups (P < 0.05) 
(Table 1).
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When the systolic and diastolic blood pressure measure-
ments were examined according to the procedure times, it 
was observed that the systolic and diastolic blood pressure 
measurements were similar before, during, and after treat-
ment in the clinical and general anesthesia groups (P > 0.05). 
In the deep sedation group, systolic and diastolic blood pres-
sures measured during the procedure were shown to be high.

The heart rate measurements were at similar levels before, 
during, and after treatment in the clinical and general anesthesia 
groups (P > 0.05). In the deep sedation group, it was determined 
that the heart rate measurements during the procedure were 
higher than those before and after the procedure (P < 0.05).

When the authors evaluated the oxygen saturation meas-
urements, the oxygen saturation value during the procedure 
was lower than that before and after the procedure (P < 0.05).

Cortisol measurements were found to be at different 
levels according to the processing times shown in Table 2 
(P < 0.05).

It was determined that the stress levels obtained by using 
the applied questionnaire differed among the clinical seda-
tion, general anesthesia, and deep sedation groups. It was 
observed that the stress level of the dentists in the deep seda-
tion group was higher than that of dentists in the clinical 
sedation and general anesthesia groups (P < 0.05).

Table 1  Evaluation of measurements of dentists under clinic, deep sedation, and general anesthesia

T treatment, SBP systolic blood pressure, DBP diastolic blood pressure, S.d standard deviation
*** Kruskall–Wallis test, **Mann–Whitney U test (post hoc.), *significance on p < 0.05 scale

Measurements Protocols p*** Difference**

Clinic General anesthesia Deep sedation

Mean ± S.d Mean ± S.d Mean ± S.d

Pre-T, SBP (mmHg) 11.39 ± 1.18 11.17 ± 1.18 11.08 ± 1.08 0.51 -
Pre-T, DBP (mmHg) 7.00 ± 1.43 7.06 ± 1.24 7.47 ± 0.91 0.20 -
During-T SBP (mmHg) 11.42 ± 1.13 11.67 ± 1.41 12.92 ± 0.77 0.01* DS > C, GA
During-T, DBP (mmHg) 7.14 ± 1.27 7.17 ± 1.28 8.67 ± 0.79 0.01* DS > C, GA
Post-T, SBP (mmHg) 11.33 ± 1.2 11.28 ± 1.19 11.19 ± 0.95 0.87 -
Post-T, DBP (mmHg) 7.06 ± 1.22 6.94 ± 1.01 7.61 ± 0.64 0.01* DS > C, GA
Pre-T, heart rate 84.56 ± 16.44 87.25 ± 14.57 82.28 ± 14.82 0.39 -
During-T, heart rate 86.36 ± 17.84 90.58 ± 14.75 95.42 ± 17.6 0.08 -
Post-T, heart rate 84.03 ± 15.42 86.58 ± 14.24 82.03 ± 13.96 0.42 -
Pre-T, oxygen saturation (SaO2) 95.61 ± 1.40 96.06 ± 0.83 95.92 ± 0.73 0.18 -
During-T, oxygen saturation (SaO2) 93.33 ± 1.47 93.11 ± 2.11 92.53 ± 1.18 0.10 -
Post-T, oxygen saturation (SaO2) 96.03 ± 1.13 95.97 ± 1.06 96 ± 0.68 0.97 -
Pre-T, cortisol (µg/dL) 0.22 ± 0.15 0.28 ± 0.23 0.18 ± 0.13 0.05 -
During-T, cortisol value (µg/dL) 0.19 ± 0.14 0.18 ± 0.14 0.25 ± 0.15 0.08 -
Post-T, cortisol value (µg/dL) 0.14 ± 0.09 0.13 ± 0.07 0.20 ± 0.18 0.01* DS > C, GA
Stress level 2.51 ± 0.48 2.67 ± 0.52 3.08 ± 0.63 0.01* DS > C, GA

Table 2  Examination of 
cortisol value under clinic, deep 
sedation, and general anesthesia 
according to processing times

S.d. standard deviation, ***Friedman test, **Wilcoxon Sign test (post hoc.), *significance on p < 0.05

Protocols Cortisol value (µg/dL) Mean ± S.d p** Difference**

Clinic Pre-treatment 0.22 ± 0.15 0.01* 3 < 1,2
During treatment 0.19 ± 0.14
Post-treatment 0.15 ± 0.09

General anesthesia Pre-treatment 0.28 ± 0.23 0.01* 1 > 2,3
During treatment 0.18 ± 0.14
Post-treatment 0.11 ± 0.07

Deep sedation Pre-treatment 0.18 ± 0.13 0.01* 2 > 1,3
During treatment 0.25 ± 0.15
Post-treatment 0.20 ± 0.18
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In this study, there was a correlation between the stress 
level and systolic blood pressure values of the dentists in 
the clinical sedation, general anesthesia, and deep seda-
tion groups before and after the procedure (P < 0.05). 
According to the survey results, the preprocedural sys-
tolic blood pressures of the dentists reporting high stress 
levels were higher.

It was determined that the stress level of dentists during 
the protocols and the systolic blood pressure and heart rate 
measurements were moderately strong and positively cor-
related (P < 0.05) (Table 3).

The relationship between the stress level of the dentists and 
oxygen saturation and cortisol values are shown in Table 4.

The study showed that systolic and diastolic blood pres-
sure values and heart rate measurements differed among 
dentists before, during, and after treatment. It was observed 
that the difference was because dentist-1 had higher systolic 
and diastolic blood pressure values and heart rate measure-
ments than all the other dentists (P < 0.05). Oxygen satu-
ration and salivary cortisol measurements before, during, 
and after treatment were found to be at similar levels in all 
dentists (P > 0.05) (Table 5).

Table 3  Examination of the 
relationship between stress level 
and blood pressure and pulse 
value under clinic, sedation, and 
general anesthesia

** Spearman correlation test, *significance on p < 0.05

Measurements Clinic General anesthesia Deep sedation
Stress level

Blood pressure (mmHg) Pre-treatment Systolic R 0.46* 0.43* 0.48*

P 0.01 0.01 0.01
Diastolic R 0.01  − 0.12 0.33

P 0.96 0.50 0.05
During treatment Systolic R 0.27  − 0.33 0.23

P 0.12 0.05 0.18
Diastolic R 0.23  − 0.13 0.32

P 0.18 0.46 0.06
Post-treatment Systolic R 0.44* 0.43* 0.46*

P 0.01 0.01 0.01
Diastolic R 0.21  − 0.25 0.18

P 0.22 0.15 0.30
Heart rate Pre-treatment R 0.45*  − 0.45* 0.44*

P 0.01 0.01 0.01
During treatment R 0.39*  − 0.46* 0.35*

P 0.02 0.01 0.04
Post-treatment R 0.43*  − 0.45 0.44*

P 0.01 0.01 0.01

Table 4  Evaluation of the 
relationships between stress 
level, oxygen saturation and 
cortisol value under clinic, deep 
sedation, and general anesthesia

** Spearman correlation test, *significance on p < 0.05

Measurements Clinic General anesthesia Deep sedation
Stress level

Oxygen saturation  (SaO2) Pre-treatment R 0.04  − 0.57* 0.02
P 0.83 0.01 0.90

During treatment R  − 0.48*  − 0.33*  − 0.43*

P 0.01 0.04 0.01
Post-treatment R  − 0.07  − 0.09  − 0.12

P 0.70 0.61 0.49
Cortisol value (µg/dL) Pre-treatment R  − 0.35*  − 0.14 0.19

P 0.04 0.43 0.28
During treatment R  − 0.35* 0.14  − 0.07

P 0.04 0.40 0.66
Post-treatment R  − 0.21  − 0.14 0.05

P 0.23 0.42 0.77
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Discussion

Several studies related to occupational stress have been 
conducted among dentists [26, 27]. In healthy individuals, 
some physiological changes occur due to exposure to stress, 
with the secretion of adrenaline at the beginning of stress, 
and various values such as heart rate and blood pressure 
increase [19].

On the other hand, salivary cortisol is accepted as a reli-
able biomarker of the hypothalamus–pituitary–adrenal sys-
tem as a delayed stress response [20]. In addition, cortisol 
measurements have advantages such as noninvasiveness of 
the measurement, easy sampling during an individual’s daily 
activities, and no long preliminary preparation phase for the 
samples [28].

Anabuki et al. used cortisol measurements in stress evalu-
ation in addition to questionnaire evaluations in their study of 
providing treatment with moderate sedation [21]. Compared 
to the previous study, in which the stress levels that pediatric 
dentists were exposed to while providing treatment with 3 
different treatment approaches were measured, in the present 
study, we aimed to make additional measurements that deter-
mined stress occurring during treatment via objective data.

In the literature, although some studies have measured 
the occupational stress and burnout of dentists [7, 23], no 
studies have investigated the effects of different treatment 

approaches on stress. Therefore, comparing the present study 
with related research is not easy. For example, in the study 
by Ronneberg et al. [22], which evaluated the stress levels 
of dentists during the application of various procedures and 
treatments for patients, they stated that dentists were more 
stressed when treating pediatric patients. Therefore, den-
tists specializing in the treatment of pediatric patients were 
included in the study.

When the results were examined, it was observed that 
the  O2 saturation values of the dentists in all 3 treatment 
approach groups decreased during the procedure. In the lit-
erature, it is reported to be difficult for dentists to work with 
reinforced protective equipment during the pandemic [28]. 
Therefore, in this study, we assumed that the decrease in 
 O2 saturation values may be because the study was carried 
out during the COVID-19 pandemic since dentists worked 
with extra protective equipment such as N95 masks, surgical 
masks, glasses, and shields.

In the current study, different results were obtained 
regarding the cortisol values of the dentists in the 3 treat-
ment approach groups. It was found that the postprocedure 
salivary cortisol values of the dentists were lower than the 
values obtained before and during treatment while caring 
for patients in the clinic. Gomes et al. showed that even if 
pediatric patients have no dental experience, they become 
stressed, and their cortisol levels increase even with nonin-
vasive treatments such as professional dental prophylaxis. 

Table 5  Evaluation of measurements according to dentists

T treatment, SBP systolic blood pressure, DBP diastolic blood pressure, S.d. standard deviation
*** Kruskall–Wallis test, **Mann–Whitney U test (post hoc.), *significance on p < 0.05 scale

Measurements Dentists p** Difference**

1 2 3 4

Mean ± S.d Mean ± S.d Mean ± S.d Mean ± S.d

Pre-T, SBP (mmHg) 12.89 ± 0.58 10.67 ± 0.62 10.56 ± 0.58 10.74 ± 0.66 0.01* 1 > 2,3,4
Pre-T, DBP (mmHg) 8.67 ± 0.73 7.07 ± 0.83 6.44 ± 0.89 6.52 ± 0.89 0.01* 1 > 2,3,4
During-T, SBP (mmHg) 13.19 ± 0.68 11.85 ± 1.32 11.56 ± 1.28 11.41 ± 1.05 0.01* 1 > 2,3,4
During-T, DBP (mmHg) 8.89 ± 0.7 7.48 ± 1.16 7.11 ± 1.4 7.15 ± 1.17 0.01* 1 > 2,3,4
Post-T, SBP (mmHg) 12.78 ± 0.64 10.81 ± 0.68 10.74 ± 0.81 10.74 ± 0.59 0.01* 1 > 2,3,4
Post-T, DBP (mmHg) 8.41 ± 0.57 7.00 ± 0.68 6.78 ± 0.93 6.63 ± 0.74 0.01* 1 > 2,3,4
Pre-T, heart rate 106.96 ± 8.74 79.3 ± 10.56 78.33 ± 8.09 74.19 ± 2.68 0.01* 1 > 2,3,4
During-T, heart rate 114.19 ± 14.02 84 ± 8.38 84.7 ± 10.88 80.26 ± 6.31 0.01* 1 > 2,3,4
Post-T, heart rate 105.7 ± 8.35 78.74 ± 9.99 78.07 ± 6.69 74.33 ± 2.18 0.01* 1 > 2,3,4
Pre-T, oxygen saturation (SaO2) 96.04 ± 0.94 95.89 ± 0.89 96.07 ± 1.07 95.44 ± 1.15 0.10 -
During-T, oxygen saturation (SaO2) 93,48 ± 2.21 92.93 ± 1.24 92.78 ± 1.4 92.78 ± 1.6 0.53 -
Post-T, oxygen saturation (SaO2) 96.15 ± 1.06 96.04 ± 0.81 95.96 ± 0.81 95.85 ± 1.17 0.91 -
Pre-T, cortisol (µg/dL) 0.24 ± 0.17 0.24 ± 0.21 0.22 ± 0.19 0.21 ± 0.15 0.78 -
During-T, cortisol (µg/dL) 0.21 ± 0.12 0.24 ± 0.18 0.19 ± 0.13 0.2 ± 0.15 0.73 -
Post-T, cortisol (µg/dL) 0.16 ± 0.11 0.2 ± 0.19 0.14 ± 0.07 0.13 ± 0.08 0.30 -
Stress level 3.00 ± 0.59 2.35 ± 0.43 2.55 ± 0.45 3.12 ± 0.54 0.06 -
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Professional dental prophylaxis increases salivary cortisol 
in children with dental behavioral management problems: 
a longitudinal study [29]. In addition, the difficulties expe-
rienced while treating a pediatric patient may not always 
be related to dental anxiety. It has been shown that chil-
dren, even under midazolam sedation, may not cooperate 
with a dental procedure without experiencing dental anxi-
ety. Oral midazolam reduces cortisol levels during local 
anesthesia in children: a randomized controlled trial [30]. 
Ronnenberg et al. reported that the negative behaviors of 
pediatric patients during treatment caused stress for den-
tists [22]. Additionally, in studies, dentists and students 
stated that they were stressed while applying local anes-
thesia and restorative treatment in a clinic [31]. In this 
study, we think that the dentists were stressed before and 
during the procedure because they did not know what kind 
of patient they would encounter before providing treat-
ment in the clinic. They were worried that the treatment 
would be unsuccessful due to the unexpected reactions 
of the pediatric patients. The compatibility of the pedi-
atric patients can be seen as a reason for the decrease in 
posttreatment cortisol values. For this reason, stress at the 
end of the treatment may have decreased since no adverse 
events occurred during the procedures.

When the patients were treated under general anesthesia, 
it was observed that the salivary cortisol values before treat-
ment were higher than the values obtained during and after 
treatment. It is thought that the decrease in the salivary corti-
sol value during treatment with general anesthesia is because 
this treatment approach is safer for the dentist treating the 
pediatric patient: the dentist can work without the require-
ment of giving commands, since the patient is completely 
under control.

Anabuki et al. [21] concluded in their study that the 
salivary cortisol values of pediatric dentists using mod-
erate sedation decreased during treatment. The reason 
for this decrease was explained by the fact that although 
the dentists included in the study stated that they were 
stressed in the questionnaire, they did not give physio-
logical responses as a result of getting used to their work 
routines. In this study, when the salivary cortisol values 
were examined for moderate sedation, it was determined 
that this value increased during the procedure. This result 
demonstrates that dentists are more stressed when apply-
ing treatment with moderate sedation. Rasmussen et al. 
[31], Davidovich et al. [32], and Ronnenberg et al. [33] 
reported that experience is an important factor in reduc-
ing stress. Dentists specializing in pediatric dentistry 
were included in this study, while specialist dentists were 
evaluated in the study of Anabuki et al. The difference in 
the experience of the pediatric dentists may have led to 
these different results [21].

Song et al. revealed that general occupational stress in den-
tists stems from interpersonal relationships with patients and 
that a specialist’s responsibilities, rather than their workload, 
have a significant relationship with stress [23]. This study 
determined that dentists were more nervous during sedation 
treatment according to the survey results, consistent with the 
objective results. Since compatible patients were selected for 
clinical sedation in the study, we think that there was no stress 
arising from the relationship with the patient. However, as 
Song et al. [23] mentioned in their study, stress may occur 
when using general anesthesia and especially deep sedation 
due to the burden of responsibility for the patient.

Occupational stress and factors affecting burnout are related 
to personal factors as well as external factors such as work-
load and workplace [34]. Considering the results obtained in 
this study, the authors observed that the stress symptoms of 
dentist-1, measured before, during, and after treatment with 
all treatment protocols, were higher than those of the other 
included dentists. Although standardization was attempted in 
the study, the reason why the values of one of the dentists were 
higher than those of the other dentists can be explained by the 
fact that the stress factor is personal, although it also depends 
on the treatment approach and additional factors.

This study should be evaluated in light of some limita-
tions. The first is that including more dentists with different 
training and experience in the study may have led to differ-
ent results. Second, measuring the daily stress values of the 
dentists (e.g., trait anxiety, chronic stress) may contribute to 
the reliability of the results.

Within the scope of the study, compatible children were 
included in the clinical treatment group in terms of stand-
ardization of the treatment duration, but it is a limitation that 
a noncompatible group was not included in the study.

In conclusion, it has been determined that dentists who 
care for pediatric patients are more stressed when providing 
treatment under deep sedation.

The study provides information on the stress caused by 
routine treatment approaches in the practice of pediatric den-
tistry. Therefore, the stress of pediatric dentists is clinically 
important. It is known that occupational stress also affects 
functional abilities. To reduce stress, it is important to first 
determine in which situation and treatment approach it 
occurs more. In this way, measures can be taken to increase 
the health and treatment quality of dentists, who spend most 
of the day providing dental treatment for children.
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