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ABSTRACT Dental environment may be a source of stress for young children. Such stressful 

conditions may provoke fear and anxiety in children. Therefore stress factor is high in children 

visiting dentists and this stress may increase or decrease in the subsequent visits that follow 

dependent upon to what they are exposed to, during these visits especially high anxiety provoking 

procedures like dental extractions. Cortisol, called also “stress hormone” participates in organism’s 

response to stress situations and enters into complex interactions with the hormonal and immune 

system of a man. The salivary cortisol levels were investigated in 60 children who were divided into 

study and control groups respectively. The control group was not subjected to any treatment except 

for collection of saliva. Children belonging to the study group were subjected to dental extraction as 

indicated and were performed in three scheduled appointments. Saliva samples were collected from 

all the children during all the appointments. Salivary cortisol levels were evaluated using the ELISA 

kit supplied by Salimetrics. The results indicated that the salivary cortisol levels increased in the 

study group when compared to the control groups and within the study group the salivary cortisol 

levels in the second appointment were on a higher level when compared to the first and third 

appointments. 
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INTRODUCTION: Stress is defined as a nonspecific reaction of the body to any request for 

adjustment or adaptation, performed in a stereotyped manner on the base of identical biochemical 

changes.1, 2 Anxiety is one of the many symptoms of the reaction of men to stress situations.3 

“Oral based diagnostics” is a scientific field developed very actively in recent years.4, 5 Cortisol, 

known as a stress hormone, participates in the response of the body to stress conditions and enters 

into complex interactions with the hormonal and immune system of a man. It participates in the most 

complex hormonal system, known as hypothalamus-pituitary- adrenal axis.6, 7 

In a literature review it was found that very few studies are available which show the 

relationship between dental procedures in children and salivary cortisol levels. Hence, this study was 

designed so as to compare the levels of salivary cortisol in children when exposed to the commonest 

of the dental procedure like extractions. 

 

MATERIALS AND METHODS: 60 children aged 5-9 years, who reported to the department of 

Pediatric and Preventive Dentistry, A.B. SHETTY MEMORIAL INSTITUTE OF DENTAL SCIENCES, 

MANGALORE were included in the study. All the children had teeth which were indicated for dental 

extractions of deciduous and in a very few cases extraction of permanent first molars. The study 

group had 18 males and 12 females and the control group had 17males and 13 females. 
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For all the children included in the study and control group, the dental health status as part of 

the diagnosis for dental extractions was assessed using the WHO oral assessment form.8 The children 

belonging to the control group were children who were also indicated for dental extractions, but their 

treatment would be done on a later date after the study group. During this particular research project 

time, they would only be used for collection of saliva during the four appointment times. 

The children included in the study group were subjected to dental extractions in three 

scheduled appointments. Informed consent from the parents and all the selected children of both the 

groups were taken. Patients who were physically and medically compromised and who had arrested 

carious lesions were excluded. Children who were also on medications especially corticosteroids 

were also excluded from the study. For the collection of saliva the child was seated in the coachman’s 

position, head slightly down and was asked not to swallow or move his tongue or lips during the 

period of collection. The saliva was allowed to accumulate in the mouth for 5 minutes and he or she 

was asked to passively drool the accumulated saliva into the receiving vessel. 9 2ml of unstimulated 

saliva was collected and frozen at -20°C until evaluation.9, 10 All the saliva samples were collected at 

the same time (between 09 am and 12 noon) on all appointments to rule out any bias owing to the 

diurnal variations. The salivary cortisol levels were evaluated using Salimetrics™ cortisol kit 

(SALIVARY CORTISOL ENZYME IMMUNOASSAY KIT) provided by Salimetrics LLC USA. 

 

Methodology for Dental extractions and saliva collection: All the children of the study group were 

treated in three appointments. In the first appointment the children were explained about the 

procedure that they would be undergoing. In the second appointment the dental extraction was 

performed under local anesthesia. In the third appointment the patient was recalled for a follow up. 

At the end of each of the above mentioned three appointments saliva was collected for evaluation of 

cortisol levels 

 

RESULTS: When the salivary cortisol levels were compared between the study and control group as 

such, it was seen that the cortisol levels were higher in the study group subjected to dental 

extractions than in the control group who were not subjected to any such treatment (Table 1). 

When the whole population involved in the study group was divided into three groups based 

on the scheduled appointments, it was found that the study groups during the second and third 

appointments showed significantly higher levels of cortisol in saliva when compared to the first 

appointment, and these results were statistically significant. (Table 2). 

 

DISCUSSION: When we compared the cortisol levels of saliva in children belonging to the study and 

control groups, the results suggest an increase in the cortisol levels of saliva in children belonging to 

the study group as compared to the control groups. 

This general difference in the salivary cortisol levels between the study and control groups 

could be due to the obvious reason that definitely, study group was exposed to dental therapies 

resulting in an increased level of stress in these children which showed elevated levels of cortisol 

when compared to the control group who were not subjected to any procedure except for collection 

of saliva (Table 1). These findings are in accordance with studies done previously suggesting that 

when put under stress children do show elated levels of salivary cortisol levels.11, 12 
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When the study group itself is divided into three groups based on the appointments they were 

subjected to, it was found that the levels were increased profoundly during the second and third 

appointments when compared to the first appointment and the results were statistically significant 

(TABLE 2). It is during the second appointment that more fear provoking procedures like the 

administration of local anesthesia, dental extraction and use of suction was done. During the third 

appointment most of the children were yet anxious as a result of the second appointment which could 

also be a reason for the increased levels of anxiety and stress and hence increased salivary cortisol 

levels. 

Also in studies done before this research to evaluate salivary cortisol levels, it was suggested 

that there is an increase of cortisol levels during the stages when children were subjected to dental 

treatment11, 12, and 13 

The difference in salivary cortisol levels between males and females could not be established 

from this study as it was not the objective but it definitely has scope in future studies. 

Though there is literature which suggest that the appearance of the dentist and also the 

operatory are factors which can influence the behavior of the child, our study also reveals that apart 

from the appearance and the behavior of the dental team, it may also be necessary to have a serene 

and silent environment when compared to a noisy dental operatory which can definitely help the 

child be more calm amongst us and go through his treatment more conveniently and effectively 

without being stressed. 

 

Group Visit N Mean SD Median Min. Max. ‘F’ value ‘p’ value 

Control Group 

1st app 61 0.632 0.0561 0.650 0.50 0.72 

1.399 0.250 2nd app 61 0.640 0.0682 0.650 0.52 0.82 

3rd app 61 0.620 0.0701 0.630 0.45 0.78 

Study Group 

1st app 60 0.648 0.0531 0.640 0.57 0.80 

126.054 <0.001 2nd app 60 0.806 0.0617 0.805 0.68 0.93 

3rd app 60 0.709 0.0486 0.700 0.59 0.82 

Table 1: salivary cortisol levels between study and control group during different appointments 

 

Visit Group N Mean SD Median Min. Max. ‘p’ value 

1st app 
Control 61 0.632 0.0561 0.650 0.50 0.72 

0.111 
Study 60 0.648 0.0531 0.640 0.57 0.80 

2nd app 
Control 61 0.640 0.0682 0.650 0.52 0.82 

<0.001 
Study 60 0.806 0.0617 0.805 0.68 0.93 

3rd app 
Control 61 0.620 0.0701 0.630 0.45 0.78 

<0.001 
Study 60 0.709 0.0486 0.700 0.59 0.82 

Table 2: salivary cortisol levels between study and control group during each appointment 
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