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 ABSTRACT 

Background: Dental schools can be a stressful place that may impair students' performance. 

This stress can be related to several salivary biomarkers such as salivary cortisol. Also, emo-

tional intelligence (EI) is one of the important factors in adapting people to the environment. 

Purpose: This research investigated the relationship between stress and EI with academic 

progress in Qom's Dental School students.  

Materials and Method: This cross-sectional (descriptive-analytical) study measured sali-

vary cortisol using the enzyme-linked immunosorbent assay (ELISA) method. It involved 

88 dental students in their third to sixth years. The required data were gathered using two 

standard questionnaires, namely Wang and Law’s EI scale and the dental environment stress 

questionnaire. Pearson's correlation coefficient and independent t-test were used for data 

analysis. 

Results: A total of 88 students participated in this research, of which 54.5% were female. 

Salivary cortisol had no relationship with EI or stress from the dental environment (p Val-

ue= 0.201). A direct relationship was found between EI and dental environment stress (p 

Value= 0.011). 

Conclusion: This study found no association between salivary cortisol levels, dental envi-

ronment stress, and EI. Additionally, cortisol levels were inversely related to students' annu-

al grade point average. Conversely, there was no correlation between annual grade point 

average and EI.  
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Introduction 

Medicine and dentistry are stressful academic fields that 

can harm students' performance. Dental students face 

many stressors while learning. They must master theo-

ries, clinical skills, and interpersonal skills. 

Reports have shown that dental students are more 

stressed than those in other medical fields, and are more 

depressed and sensitive than their similar-age peers [1-

4]. The stressful nature of dentistry starts from the very 

beginning because dental students must acquire a wide 

range of knowledge and skills to improve their educa-

tion and careers [2]. 

Saliva is a good diagnostic fluid that is easy to col-

lect, non-invasive, and more acceptable to patients than 

serum [5]. Saliva's composition is affected by many fac-

tors, including short-term, acute psychological stress. 

Also, many salivary markers are related to stress includ-

ing cortisol, alpha-amylase, beta-endorphin, and chrom-

ogranin-A [6]. Chronic stress is related to the activity of 

the hypothalamus-pituitary-adrenal (HPA) axis and is 
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measured by salivary cortisol. Long-term activation of 

this axis is harmful to the health of organs. The correla-

tion between salivary cortisol and plasma cortisol is gre-

ater than 0.9 [6]. Thus, salivary cortisol can be consider-

ed as its equivalent in serum. Researchers consider sali-

vary cortisol concentration a reliable marker for stress 

[7]. Recent research has shown that cognitive intelli-

gence cannot alone determine success. Other factors, 

including emotional intelligence (EI), are also involved 

[8-10]. EI is "the ability to recognize one's own and 

others' emotions, motivate oneself, and manage emo-

tions well in ourselves and our relationships" [11]. This 

intelligence is related to a person's knowledge of him-

self and others and includes communication, compati-

bility, and adapting to the environment. These skills are 

vital for meeting social demands. They are also a tacti-

cal asset for individual performance [12-13]. 

Previous studies found that EI boosts academic pro-

gress. This finding highlights its importance in educa-

tion, work, social life, and mental health. In this respect, 

EI is crucial for higher academic performance in clinical 

courses [13-16]. 

Academic progress is among the most important cri-

teria that play a significant role in assessing the ability 

of students to complete their university education and 

reach graduation. This concept is one of the most im-

portant parameters used to predict the future status of 

learners in terms of acquiring the necessary scientific 

and practical qualifications and skills [17]. Academic 

progress is typically measured in various ways, such as 

the level of progress in each educational course sepa-

rately, the progress achieved in educational courses, the 

annual grade point average (GPA), and the GPA of an 

educational program. GPA is one of the common indi-

cators used to evaluate academic performance. Many 

faculties consider the minimum level as a criterion for 

passing students' exams [18-20]. Investigating the effect 

of stress on academic progress has shown that stress 

among dental students, especially during clinical train-

ing, can be a serious threat that can harm students' per-

formance and the profession of dentistry [21-22]. Be-

sides, it suggested that students' EI can influence practi-

cal outcomes. Interventions to enhance EI can be devel-

oped to improve patient satisfaction [23]. Therefore, the 

present research was conducted to study the relationship 

between stress (by measuring the salivary cortisol level 

and using a standard questionnaire) and EI with aca-

demic progress. 

 

Materials and Method 

This cross-sectional (descriptive-analytical) study was 

approved by the Ethics Committee of Qom University 

of Medical Sciences with the code IR.MUQ.REC.1399. 

186. The research population included 88 students (48 

female and 40 male students) from the 3rd to 6th year, 

between 21 and 27 years old, at Qom University of Me-

dical Sciences' dentistry faculty. They had no systemic 

disease and were not taking medication. The sample 

size of 85 people was calculated based on the correla-

tion coefficient between stress and cortisol levels in Pa-

ni's study [24]. To account for possible attrition, 10% 

was added to the sample size. In the end, 88 students 

were included in the study. (α= 0.05, β= 0.2, r= 0.3, The 

standard normal deviate for α= Zα= 1.960, The standard 

normal deviate for β= Zβ= 0.842, C= 0.5 * ln [(1+r)/(1-

r)] = 0.310, Total sample size= N = [(Z β+Zα) /C]2 + 3 

=85) 

A consent form was obtained from the participants 

to evaluate the students' academic progress using their 

GPA from the last two years. Then chronic stress level 

was evaluated by measuring salivary cortisol. Research-

ers collected the data by using a standard dental envi-

ronment stress (DES) questionnaire [25]. This question-

naire contains 37 questions in 6 fields including aca-

demic efficiency (5), treatment problems (5), self-

evaluation (5), personal and family factors (8), clinical 

education (11), and other cases (3). Any question uses a 

4- point Likert scale: 1= never, 2= slightly, 3= moder-

ate, 4= severe. The validity index of this questionnaire 

was 79% (25). Besides, its reliability coefficient was 

determined by Cronbach's alpha test in each of the areas 

of academic efficiency: 84%, treatment problems: 78%, 

self-evaluation: 82%, personal, and family factors: 79%, 

clinical education: 81%, and other items: 77% [25]. 

Also, for each field, the average stress score of its 

items was considered. As a result, the DES score ranges 

from 32 to 128. The ranges for other fields are: academ-

ic efficiency, 7-28; treatment problems, 4-16; self-

evaluation, 4-16; personal and family factors, 2-8; clini-

cal education, 11-44; and other cases, 4-16.  

Students' EI was assessed using Wang and Lau's 

questionnaire, which has 16 questions. It includes sec-
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tions on self-emotion appraisal (4 questions), others’ 

emotion appraisal (4 questions), use of emotion (4 ques-

tions), and regulation of emotion (4 questions), ranging 

from 1 (strongly disagree) to 7 (strongly agree) for any 

question. Higher scores indicate a higher level of EI.  

This standard questionnaire is valid and reliable, and 

the Cronbach's alpha coefficient is r=0.081 [26].  

To measure salivary cortisol, we rested each person 

for 20 to 40 minutes after the questionnaires. Then, we 

collected their unstimulated saliva. In this research, it 

was tried to avoid circadian rhythm changes by collect-

ing all samples using the spitting method [27]. They 

were collected within a set time range (9 to 11 A.M). 

The participants refrained from exercising, eating, 

smoking, drinking, or any oral stimulation, such as us-

ing mouthwash and brushing teeth, for 90 minutes be-

fore collecting saliva. They also avoided talking and any 

head movements while collecting saliva [28-30]. After 

rinsing the mouth with water and swallowing, the sub-

jects had 5 minutes to collect their saliva and pour it into 

a special plastic tube (Falcon). After the start of the 

time, the participant tilted their heads down (45 ° angle) 

and spited saliva into the falcon tube 1-2 times a minute 

until 5 minutes were up [28]. It was possible to freeze 

saliva before measuring relevant factors. Due to the 

time-consuming nature of collecting samples, saliva 

samples were frozen at -20
o
C from collection until the 

test was performed [5]. Cortisol measurement was also 

done using the relevant kits from DiaMetra company 

(made in Italy) and the enzyme-linked immunosorbent 

assay (ELISA) method. According to the kit catalog, a 

normal range for AM cortisol is 3-10 ng/mL, less than 

4.8 is considered low, 4.8-9.5 is considered moderate, 

and more than 9.5 is considered high. Data were ex-

pressed as mean and standard deviation (±SD) and 

number (%) for quantitative and qualitative variables, 

respectively. In this research, Pearson's correlation coef-

ficient and an independent t-test were used to analyze 

the data. Also, a p Value of less than 0.05 was consid-

ered to be statistically significant. 

 

Results 

Eighty-eight dental students (48 women and 40 men) 

participated in this research. The average age of the 

participants was 22.77 years (±2.93) and 22 of them 

were in third year, 28 in fourth year, 23 in fifth year, and 

15 in sixth year. Considering EI levels, 23 students 

(26.1%) had a low level (poor; < score 25), 45 students 

(51.1%) had a medium level (score 25-37), and 20 stu-

dents (22.7%) had a high level (good; > score 37). Re-

garding DES questionnaire, 24 students (27.3%) report-

ed a low level, 42 students (47.7%) reported a moderate 

level, and 22 students (25.0%) reported a high level. 

Salivary cortisol levels were observed to be low in 

23 students (26.1%), moderate in 43 students (48.9%), 

and high in 22 students (25.0%). Notably, fourth-year 

students exhibited the highest cortisol levels, while 

sixth-year students had the lowest. 

The total score of EI was 32.78±6.42. This score in-

cluded a self-emotion appraisal score of 8.15±2.24, an 

others’ emotion appraisal at 9.35±2.51, a score of 7.87± 

2.40 for the use of emotion, and 7.40±1.87 for regula-

tion of emotion. Notably, third-year students had the 

highest EI score at 33.42±7.06, followed by sixth-year 

students at 33.00±5.64, fifth-year students also at 33.00 

±5.33, and fourth-year students at 32.00±7.33. 

The average score for students regarding DES ques-

tionnaire was 97.12±24.35. This score included scores 

of 13.98±4.30 in the self-evaluation section, 18.00±6.16 

in the personal and family factors section, 15.67±4.47 in 

the academic efficiency section, 28.84±7.84 in the clini-

cal education section, and 13.22±4.66 in the treatment 

problems section. Notably, sixth-year students recorded 

the highest DES scores. 

The mean GPA of students was 15.92±1.91, which 

increased to 16.49±1.73 the following year. The highest 

GPA was recorded among sixth-year students. 

The average cortisol level of the students was 7.93± 

3.91. No correlation was identified between cortisol 

levels and DES or its total score (p= 0.205). Additional-

ly, there was no correlation between cortisol levels and 

EI or its total score (p= 0.231).  

There was no significant difference in the average 

cortisol level and GPA between male and female stu-

dents. Also, the total score of DES was not significantly 

different between the two groups. However, the total 

score for EI was significantly higher among female stu-

dents than male students. 

Table 1 shows several direct relationships. First, 

there was a direct relationship between the DES total 

score and the total EI score. This includes self-emotion 

appraisal, use of emotion, and others’ emotion appraisal. 
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Table 1: The relationship between dental environment stress (DSE) and emotional intelligence (EI) 
 

Variable 
The total 

score of EI 

self-emotion 

appraisal 

Regulation of 

emotion 

Use of 

emotion 

Others’ emotion 

appraisal 

Total score of DSE 
Pearson Correlation .271 .296 .006 .214 .219 

p Value .011* .005* .953 .045* .042* 

self-evaluation 
Pearson Correlation .209 .293 -.034 .228 .076 

p Value .051 .006* .756 .032* .486 

personal and family factors 
Pearson Correlation .210 .191 .075 .105 .208 

p Value .050 .074 .489 .332 .053 

Academic efficiency 
Pearson Correlation .247 .246 .000 .151 .271 

p Value .020* .021* .997 .161 .011* 

Clinical education 
Pearson Correlation .317 .343 .023 .264 .237 

p Value .003* .001* .830 .013* .027* 

treatment problems 
Pearson Correlation .084 .110 -.066 .110 .069 

p Value .438 .309 .541 .307 .527 
 

Second, the total score of EI had a direct relationship 

with academic efficiency and clinical education. More-

over, there was a direct relationship between self-

evaluation, self-emotion appraisal, and applying emo-

tions. Similarly, academic efficiency was related to self-

emotional appraisal and others’ emotion appraisal. Last-

ly, clinical education was significantly associated with 

self-emotion appraisal, the use of emotion, and others’ 

emotional appraisal.  

According to Table 2, cortisol levels had an inverse 

relationship with GPA and a direct relationship with age 

(r= 0.34, p= 0.000).  

 

Discussion  

The research findings showed that dental students are 

exposed to many stressful factors [1, 31] In addition, the 

findings of a review study showed that EI plays a great-

er role in the academic success of medical and dental 

clinical year students [32]. A statistically significant 

relationship between EI and academic success was re-

ported, which is essential for improving academic per-

formance in dental education [33]. Therefore, this study 

aimed to investigate the relationship between stress and 

EI with academic performance. In our study, the stu-

dent's score on the DES questionnaire was 97.12±24.35 

(out of 165). This number was similar to the studies of 

Dalband et al. [34] (96.20±20.35) and Ramezani et al. 

[25] (88.06±16.28). In the present study, there was no 

significant relationship between stress (as measured by 

the DES questionnaire) and the academic year. Our 

finding is consistent with the results of Ramezani et al. 

[25] study. Several studies found the highest level of str-

ess in fourth-year students [34-37]. In Sangiorgio et al. 

[38] study, stress was highest among fifth-year students 

compared to 4th and 3th-year students. High stress amo-

ng fourth and fifth year students has been attributed to 

the large number of theoretical and practical courses in 

addition to entering clinical work and starting practice 

on patients [15, 36]. The difference between the results 

of our study and these studies may be due to the course  

 
Table 2: Relationship between cortisol , dental environment stress (DES), academic progress (annual grade point average (GPA)) and 

emotional intelligence (EI) 
 

Variable 
Academic 

year 

Cortisol 

levels 

GPA of 

2020 

GPA of 

2021 
Age 

Total DES 

score 

Total EI 

score 

Academic year 
Pearson Correlation 

 
-0.02 -0.10 0.21 0.36 0.09 -0.00 

p Value 
 

0.891 0.352 0.051 0.000* 0.402 0.972 

Cortisol levels 
Pearson Correlation -0.02 

 
-0.26 -0.22 0.34 -0.13 0.14 

p Value 0.891 
 

0.026* 0.042* 0.000* 0.235 0.202 

GPA of 2020 
Pearson Correlation -0.10 -0.26 

 
0.85 -0.21 -0.04 -0.13 

p Value 0.352 0.026* 
 

0.000* 0.052 0.710 0.230 

GPA of 2021 
Pearson Correlation 0.21 -0.22 0.85 

 
-0.03 -0.04 -0.09 

p Value 0.051 0.042* 0.000* 
 

0.814 0.751 0.423 

Age 
Pearson Correlation 0.36 0.34 -0.21 -0.03 

 
-0.08 -0.19 

p Value 0.000* 0.000* 0.052 0.814 
 

0.477 0.082 

Total DES score 
Pearson Correlation 0.09 -0.13 -0.04 -0.04 -0.08 

 
0.27 

p Value 0.402 0.235 0.710 0.751 0.477 
 

0.011* 

Total EI score 
Pearson Correlation -0.00 0.14 -0.13 -0.09 -0.19 0.27 

 
p Value 0.972 0.202 0.230 0.423 0.082 0.011* 
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plans, professor-student interactions, and differing uni-

versity rules in various regions, such as outside work. 

In the present study, there was no significant relation-

ship between stress, as measured by the DES question-

naire, and gender. Although in several studies fema- 

students had a higher stress level [25, 34-35, 38-39]. 

Tangade et al. [40] study showed that men feel more 

stress than women. Our study found that, unlike other 

studies, female students were not more stressed than 

male students. Women have the same level of stress as 

men in the dental environment, probably because of the 

support from professors and a good educational envi-

ronment. 

In our study, there was no correlation between stress 

based on the score of the DES questionnaire and the 

salivary cortisol level. The results of the present study 

were consistent with those of Pani et al. [24] study. In 

Ng et al. [41] study, students had more stress and higher 

salivary cortisol levels before exam. This difference 

between the results of studies may be due to the varying 

sampling times in both studies. Moreover, DES may 

occur only during dental procedures Thus, it cannot be 

accurately measured outside of them. 

Based on Wang and Lau's EI questionnaire in this 

study, the average scores of students in EI were low 

(32.81±6.39) (out of 64 scores). Binandeh et al. [42] 

found a weak EI (221.39 out of 450) for students. Our 

results were somewhat similar to their results. In two 

studies conducted by Ehsani et al. [43] (using Bar-An 

questionnaire, 353.49 out of 450 scores) and Saddki et 

al. [44] (assessing emotions scale, 121.2 out of 165 

scores), moderate EI was reported in students. Also, in a 

comparative study of EI through the Bar-An question-

naire in male and female students, most students 

(69.23%) scored high [45]. In another study of the EI of 

medical and dental students through the Bar-An ques-

tionnaire, the overall mean of this score among all stu-

dents (331.16 out of 450 scores) and specifically in den-

tal students (326.2 out of 450 scores) was reported to be 

good [46]. The explanation for the variability of these 

reports might be the use of different questionnaires and 

statistical population. However, this study found the 

highest EI score was related to others’ emotional ap-

praisal. The lowest was related to the regulation of emo-

tion. In Ehsani et al. [43] study, the lowest average was 

in stress tolerance and the highest was in empathy. Bah-

rami et al. [45] study found that girls had the highest 

mean in stress control while boys had the lowest in ad-

aptation. Also, in a study the average emotion regulation 

was lower than other components [46]. Another study 

reported that empathy and emotion regulation may not 

be significantly related in dental students [47]. 

The total score of EI was related to gender. Female 

students scored higher than male students (P: 0.01). 

However, this finding was inconsistent with a few stud-

ies [13, 48-49] and consistent with several studies [42-

45, 47, 50-52]. A review of studies on gender and EI 

showed that EI is a flexible skill that can be improved 

by our life activities [53]. Expectations vary based on 

gender. Culturally, girls are encouraged to express feel-

ings, but boys are often taught to hide their emotions. 

This result supports a tough, masculine image. Studies 

show that diversity, sample sizes, and questionnaires all 

play a role. Additionally, local customs and cultures 

have an impact [42, 46, 54]. 

No correlation was observed between the salivary 

cortisol level EI components, and its total score. Miko-

lajchak et al. [55] study showed a different result, re-

porting that people with higher EI had lower salivary 

cortisol levels when stressed. Another study found a 

significant difference between general and EI. General 

intelligence does not relate to acute or chronic stress 

levels. In contrast, high EI is related to lower levels of 

both types of stress. This data suggests that EI helps 

people better manage both acute and chronic daily stress 

[56]. High salivary cortisol levels enhance coping strat-

egies in EI, especially during acute stress. Pau et al. [37] 

study also found that EI helps dental students manage 

stress contradicting our study. Accordingly, we suggest 

a larger study to explore the link between EI and sali-

vary cortisol levels, a stress biomarker, particularly in 

medical students.  

The study found no relationship between salivary 

cortisol with DES and EI. It found a direct relationship 

between DES and EI. In other words, more EI means 

more stress in the dental environment. The explanation 

for this contradictory result is that the study was con-

ducted during exams course. Hence, larger studies are 

needed to avoid Fishing Bias. Also, examining the den-

tal environment's impact on EI and stress is crucial. Suc-

h a study should include factors like academic failure 

and awareness of stress-coping methods among stude- 
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nts. A suitable sample size is essential for these studies.  

Cortisol level (stress) had an inverse relationship 

with GPA and a direct relationship with age. This result 

suggests that students with higher GPAs tend to have 

lower salivary cortisol levels, while older individuals 

exhibit higher cortisol levels. Also, GPA in 2021 was 

significantly higher than that of 2020. We can reduce 

this stress by modifying the dental curriculum. We 

should add stress prevention and intervention programs 

from the first year.  

 

Conclusion 

This study found no association between salivary corti-

sol levels, DES, and EI. However, there was a direct 

relationship between DES and EI. Additionally, cortisol 

levels were inversely related to students' GPAs. This 

finding means higher GPAs matched with lower cortisol 

levels, indicating less stress. Conversely, there was no 

correlation between GPA and EI.  
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