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Abstract 

A large number of studies have shown a positive correlation between high novelty-seeking 

(HNS), substance/medication use (S/MU), high physical activity (HPA), and academic burnout 

(AB); however, the outcome of individuals with HNS in the terms of catching AB is doubtful. 

The present study was conducted to find out whether the personality traits such as HNS in 

medical students predisposes the AB or decreases its severity by increased physical activity (PA). 

This cross-sectional study, 227 medical students with HNS were selected from three major cities 

of Iran during February, 2019 to July, 2019 using convenience sampling and were assessed using 

demographic information form, Baecke’s physical activity questionnaire, and Breso’s academic 

burnout questionnaire. In this study, 126 male and 151 female participants were divided into four 

groups namely HNS + low physical activity (LPA) (n = 68); HNS + HPA (n = 73); HNS + S/MU 

+ LPA (n = 72); and HNS + S/MU + HPA (n = 64). The study results indicated that the maximum 

and minimum mean scores of AB and its subscales were in the HNS + S/MU + LPA and HNS + 

HPA groups, respectively. In addition, the hierarchical multiple regression analysis results for 

the two groups of students with and without S/MU indicated that PA plays a moderating role in 

the relationship between AB and HNS. Given that the AB can be considered as an antecedent of 

depressive disorders, its lowered level could be effective in preventing major depressive 

disorder. Regarding the moderating role of PA in the relationship between HNS and AB, PA, as 

a relatively simple and inexpensive alternative to pharmacotherapy and psychotherapy, can be 

raised in the treatment and prevention of the AB. 
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 Among academic students, medical students are more 

susceptible to academic stress, which, during a long term, 

may lead to frustration, exhaustion, helplessness, and 

cynicism through arousing academic burnout (AB).1 

Freudenberger first discussed the critical role of 

personality in burnout.2 In their studies, Maslach and 

Jackson and Jacobs and Dodd then documented that the 

role of personality variables in predicting burnout was 

more highlighted than extrinsic environments.3,4 In this 

regard, Cloninger introduced a psychological model of 

personality, which encompassed four heritable 

temperament traits, including novelty-seeking, harm 

avoidance, reward dependence, and persistence.5 Among 

these traits, novelty-seeking is one of the traits defining 

characteristics of a sensation-seeking personality in 

humans and seems to be associated with the AB.1,5 

According to Zuckerman et al., sensation-seeking is a 

trait twinned with seeking for novel sensations and taking 

physical, social, legal, and financial risks for such 

experiences;6 hence, overpowering motivational strength 

in individuals with high novelty-seeking (HNS) may 

reduce the ability to control behaviors such as 

substance/medication use (S/MU).7 Furthermore, it may 

lead individuals towards self-medication through S/MU 

by establishing maladaptive levels of novelty-seeking 

behaviors and intrinsic disorders such as depression, 

anxiety, panic disorder, and burnout.8,9 In other words, 

the HNS is assumed to be an indicator of S/MU by posing 

a tendency towards novel stimuli and a quick response to 



High novelty-seeking and academic burnout 

Eur J Transl Myol 30 (2): 318-324, 2020 

- 319 - 

 

cues for reward despite potential punishment.10 The 

assumption is further confirmed in accordance to the 

positive correlation between novelty-seeking behavior 

and vulnerability to extrinsic disorders such as S/MU.11 

In addition, HNS might be associated with a structured 

physical activity (PA) thanks to some of its features, 

including extroversion, enthusiasm, intolerance of 

uniformity, high response to diversity, and high 

dynamism and curiosity.12 A recent meta-analysis has 

revealed that extroversion, which is conceptually 

correlated with novelty-seeking, has a positive effect on 

structured PA.13 Although a large number of studies have 

addressed the positive correlation between HNS, S/MU, 

PA, and AB,1,8–14 but the outcome of individuals with 

HNS in the terms of catching AB is doubtful. In the 

present study, the purpose was to compare the mean 

scores of AB at different PA levels among medical 

students with and without S/MU and examine the 

relationship between HNS and AB with regard to the 

moderating role of PA in order to answer the 

aforementioned research question. 

Materials and Methods 

Study design and participants 

This research was a cross-sectional study conducted 

during February, 2019 to July, 2019. According to James 

Stevens,15 fifteen observations per predictor variable in 

multiple regression analysis can provide an acceptable 

rule of thumb. Regarding this rule and three predictor 

variables in the present study, a minimum of 45 was 

estimated for each group. Accordingly, 277 medical 

students with scores >10 from Cloninger’s Temperament 

and Character Inventory were asked about drug use and 

then divided into two groups with and without S/MU. 

The participants were then assessed using demographic 

information form, Baecke’s physical activity 

questionnaire, and Breso’s academic burnout 

questionnaire. The university students with scores >7.5 

from Baecke’s physical activity questionnaire were 

considered as students with high physical activity (HPA), 

and the others were assumed as students with low 

physical activity (LPA). The participants were thus 

assigned to four groups namely HNS + LPA, HNS + 

HPA, HNS + S/MU + LPA, and HNS + S/MU + HPA. 

Convenience sampling was used in the present study to 

select the participants from three major cities of Iran. 

Exclusion criteria were unwillingness to participate in the 

study, suffering from a major psychiatric or medical 

disorder, and improper completion of the questionnaires. 

In order to fully comply with the Helsinki principles, the 

participants’ informed consent was obtained before 

conducting the study. This study was confirmed by the 

Committee for Ethics in Research in the Medical 

University of Zahedan (IR.ZAUMS.REC.1398.190). 

Measures  

Demographic Information Form 

The form was developed by the researcher and contained 

a variety of variables such as age, gender, relational 

status, residence, income, years in medical school, and 

S/MU. 

Baecke’s physical activity questionnaire 

This scale encompassed 25 items covering different 

features of PA in three sections: different physical 

conditions; first and second exercise; and PA at leisure 

time. The items were scored based on a 5-point Likert 

scale ranging from 1 to 5, with the maximum score of 15. 

The reliability and validity of its Farsi version were 

assessed as acceptable (Cronbach’s alpha = 0.78).16 

Temperament and Character Inventory  

This inventory with 125 items contains the components 

of temperament (novelty-seeking, harm avoidance, 

reward dependence, and persistence) and character (self-

directedness, cooperativeness, self- transcendence). The 

novelty-seeking score ranged from zero to 20, with the 

scores > 10 being set as HNS in this study. The validity 

and reliability of its Farsi version were approved by 

Dadfar et al (Cronbach’s alpha = 0.74).17 

Breso’s academic burnout questionnaire 

The questionnaire measures three aspects of AB (i.e., 

exhaustion, cynicism, and inefficacy). The 15-item 

questionnaire is scored based on 5-point Likert scale 

ranging from strongly disagree to strongly agree. The 

minimum and maximum scores from this questionnaire 

were 15 and 75, respectively. Its reliability and validity 

in Iran are reported as acceptable (Cronbach’s alpha of 

exhaustion, cynicism, and inefficacy are 0.70, 0.82, and 

0.75, respectively).18 

Statistical Analysis  

Descriptive statistics such as mean and standard 

deviation were used to analyze the data. Kruskal-Wallis 

and analysis of variance (ANOVA) tests were used to 

compare the data collected from different groups, and 

Cramer’s V test, Spearman’s rank correlation coefficient, 

and Pearson’s correlation coefficient were also adopted 

to assess the correlation between the research variables. 

Moreover, hierarchical multiple regression analysis was 

run to evaluate the moderating effect of predictor 

variables in the two groups of students with and without 

S/MU. For this purpose, the predictor variables in the 

first and second stages and the interaction HNS × PA in 

the third stage were added to the analysis. SPSS software 

version 25 was used for data analysis and the level of 

significance was set to be < 0.05. 

Results 

In the present study, 277 medical students with HNS (126 

men and 151 women) were examined in four groups: 

HNS + LPA (n = 68); HNS + HPA (n = 73); HNS + S/MU 

+ LPA (n = 72); and HNS + S/MU + HPA (n = 64). Table 

1 presents the frequency and percentage of demographic 

variables as well as the mean scores of HNS, PA, 
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exhaustion, cynicism, inefficacy, and AB. As shown in 

this table, there was no significant difference among the 

four groups regarding demographic variables of age (p = 

0.967, χ2 (3) = 0.262), gender (p = 0.990, χ2 (3) = 0.116), 

relational status (P = 0.182, χ2 (3) = 4.861), residence (p 

= 0.287, χ2 (3) = 3.777), income (p = 0.133, χ2 (3) = 

5.594), and years in medical school (p = 0.269, χ2 (3) = 

3.930). Furthermore, no significant difference was 

noticed for the mean scores of HNS in the four study 

groups (p = 0.792, F (3, 273) = 0.346). In contrast, a 

Table 1. The frequency and percentage of demographic variables as well as the mean scores of high novelty-seeking, 

physical activity, exhaustion, cynicism, inefficacy, and academic burnout in all of the groups 
 

Variables  
HNS + LPA 

(n = 68) 

HNS + HPA 

(n = 73) 

HNS + S/MU +LPA 

(n = 72) 

HNS + S/MU + HPA 

(n = 64) 

Age 
≤ 24 N (%) 39 (57.4) 39 (54.2) 42 (57.5) 35 (54.7) 

> 24 N (%) 29 (42.6) 33 (45.8) 31 (42.5) 29 (45.3) 

χ2 (df) 0.262 (3) 

P 0.967 

Gender 
Male N (%) 31 (45.6) 33 (45.8) 34 (46.6) 28 (43.8) 

Female N (%) 37 (54.4) 39 (54.2) 39 (53.4) 36 (56.3) 

χ2 (df) 0.116 (3) 

P 0.990 

RS 

Single N (%) 62 (91.2) 57 (72.9) 65 (89) 55 (85.9) 

Married N (%) 6 (8.8) 15 (20.8) 8 (11) 7 (10.9) 

Others N (%) 0 (0) 0 (0) 0 (0) 2 (3.1) 

χ2 (df) 4.861 (3) 

P 0.182 

Residence 

With Family N (%) 21 (30.9) 19 (26.4) 24 (32.9) 21 (32.8) 

Dormitory N (%) 41 (60.3) 34 (47.2) 34 (46.6) 34 (53.1) 

Tenant N (%) 6 (8.8) 19 (26.4) 15 (20.5) 9 (14.1) 

χ2 (df) 3.777 (3) 

P 0.287 

Income 
≤ $100 N (%) 46 (67.6) 41 (56.9) 48 (65.8) 32 (50) 

> $100 N (%) 22 (32.4) 31 (43.1) 25 (34.2) 32 (50) 

χ2 (df) 5.594 (3) 

P 0.133 

YIMS 

First N (%) 23 (33.8) 12 (16.7) 22 (30.1) 18 (28.1) 

Second N (%) 10 (14.7) 12 (16.7) 15 (20.5) 9 (14.1) 

Third N (%) 9 (13.2) 8 (11.1) 5 (6.8) 4 (6.3) 

Fourth N (%) 11 (16.2) 26 (36.1) 17 (23.3) 18 (28.1) 

Others N (%) 15 (22.1) 14 (19.4) 14 (19.2) 15 (23.4) 

χ2 (df) 3.930 (3) 

P 0.269 

HNS  M (SD) 11.941 (0.895) 11.861 (1.025) 11.958 (0.823) 11.828 (0.746) 

F (3, 273) 0.346 

P 0.792 

PA  M (SD) 4.881 (0.913) 8.677 (1.495) 6.290 (1.179) 9.587 (1.703) 

F (3, 273) 172.513 

P 0.000 

Exhaustion  M (SD) 15.647 (3.999) 12.263 (2.969) 19.274 (3.830) 15.390 (2.676) 

F (3, 273) 50.777 

P 0.000 

Cynicism  M (SD) 11.661 (2.904) 8.472 (2.599) 14.904 (3.078) 13.484 (2.606) 

F (3, 273) 69.967 

P 0.000 

Inefficacy  M (SD) 19.544 (3.918) 13.944 (3.179) 21.945 (4.669) 18 (3.295) 

F (3, 273) 55.635 

p 0.000 

AB  M (SD) 46.705 (5.611) 34.722 (4.578) 56.438 (7.613) 46.609 (2.229) 

F (3, 273) 193.173 

p 0.000 

AB, academic burnout; HNS, high novelty-seeking; HPA, high physical activity; LPA, low physical activity; PA, physical activity; 

RS, relational status; S/MU, substance/medication use; YIMS, years in medical school. 
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significant difference was reported among the mean 

scores of PA in the study groups (p = 0.000, F (3, 273) = 

172.513). In addition, the participants' mean scores of AB 

(p = 0.000, F (3, 273) = 193.173) and its subscales 

including exhaustion (p = 0.000, F (3, 273) = 50.777), 

cynicism (p = 0.137, F (3, 273) = 69.967), and inefficacy 

(p = 0.000, F (3, 273) = 55.635) also had a significant 

difference among the study groups, as illustrated in 

Figure 1.  

In Table 2, the results of the correlation for the study 

variables indicate a positive and moderate correlation 

between AB and HNS (p ˂  0.01, r = 0.338) and a negative 

and moderate correlation between AB and PA (p ˂ 0.01, 

r = -0.661) among the students without S/MU. In the 

group of students with S/MU, the intensity and direction 

of correlation between the AB with HNS and PA were 

similar (p ˂ 0.01 ،r = 0.394 ؛p ˂ 0.01 ،r = -0.469, 

respectively).  

Afterwards, the above variables were compared using the 

regression analysis for the two groups with and without 

S/MU in order to investigate the moderating role of PA 

in the relationship between AB and HNS. In the group of 

students without S/MU, the HNS was first entered into 

the regression analysis and could significantly predict the 

AB (p ˂ 0.001, R2 = 0.114, β = 0.338). In the second 

stage, with controlling the effect of the HNS, the PA was 

entered into the analysis and could significantly predict 

the AB (p ˂ 0.001, ΔR2 = 0.425, β = -0.652). In the third 

step, with controlling the effects of the predictor 

variables, the interaction HNS × PA was analyzed, and it 

was found that the PA played a moderating role in the 

relationship between AB and HNS (p ˂ 0.01, ∆R2 = 

0.035, β = -2.425). The results of the regression analysis 

in the S/MU group also revealed similar results. In this 

group, the HNS was first added to the regression analysis 

and could significantly predict the AB (p ˂ 0.001, R2 = 

 
 

Fig 1. Multiple Line Mean of Exhaustion, Mean of Cynicism, Mean of Inefficacy, Mean of academic burnout by 

Group by INDEX 

Table 2. The results of correlation between academic burnout and other study variables 

Without S/MU 

 Cramer’s V 
Spearman’s rank correlation 

coefficient (r) 

Pearson correlation 

coefficient (r) 

Variables Age Gender RS Residence Income YIMS HNS PA 

AB 0.534 0.484 0.521 0.542 -0.114 -0.036 0.338** -0.661** 

With S/MU 

 Cramer’s V 
Spearman’s rank correlation 

coefficient (r) 

Pearson correlation 

coefficient (r) 

Variables Age Gender RS Residence Income YIMS HNS PA 

AB 0.504 0.504 0.357 0.471 -0.151 0.071 0.394** -0.469** 

AB, academic burnout; HNS, high novelty-seeking; PA, physical activity; RS, relational status; S/MU, substance/medication use; 

YIMS, years in medical school. 
**p < 0.01 is significant 
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0.155, β = 0.394). With controlling the effect of the HNS, 

the PA was then entered into the analysis and predicted 

the AB significantly (p ˂  0.001, ΔR2 = 0.158, β = -0.405). 

With controlling for the effect of the predictor variables 

in the third step, the interaction HNS × PA was analyzed 

and suggested the moderating role of the PA in the 

relationship between AB and HNS (p ˂ 0.01, ∆R2 = 

0.057, β = -3.575) (Table 3). 

Discussion 

This study aimed to compare the mean scores of AB at 

different PA levels among medical students with and 

without S/MU and examine the moderating role of PA in 

the relationship between HNS and AB. The study results 

revealed that the minimum and maximum mean scores of 

AB and its subscales in the HNS + S/MU + LPA and the 

HNS + HPA groups. This finding was in line with the 

findings of Gerber et al.19 as they documented that 

moderate intensity exercise can be accompanied with 

reduced overall perceived stress and burnout as well as 

improved mood. There are several reasons to explain this 

finding and the findings of the present study. First, the 

PA could lower the AB through increasing mastery 

learning and improving the potentials to cope with 

negative thoughts, modifying emotional action 

tendencies as a major therapeutic strategy, according to 

Barlow, Allen, and Choate, temporarily removing 

individuals from stress, and providing them with the 

opportunity to renew the personal measures needed to 

deal with job demands. Second, the PA may decrease 

emotional exhaustion through improving sleep 

conditions and recovery.20 Third, close contact with 

others during exercise sessions and the promotion of 

personal and social resources can reduce inattention 

through increasing social support.21 Fourth, reducing 

individual’s physical vulnerability to stress through 

increasing heart rate and blood pressure and enhancing 

access to central neurotransmitters such as serotonin and 

endogenous opioids in charge of the antidepressant 

effects in the body, PA may prevent academic burnout 

and show comparable effects to antidepressants and 

cognitive-behavior therapy.22 

Further, the results of correlation matrix for the study 

variables in the two groups of students with and without 

S/MU showed a positive and moderate correlation 

between AB and HNS which were in a similar vein with 

the findings of Lee et al.1 and Yazici et al.14 A negative 

and moderate correlation was found between AB and PA, 

and this finding was in line with the findings of Lindwall 

et al.23 Tocker et al.24 and Jonsdottir et al.25 According to 

Schaufeli and Enzmann,26 there is a conceptual overlap 

between major depressive disorders and burnout 

subscales. As an example, fatigue or low levels of energy 

as the central component of all burnout assessment 

measures and major depressive disorder on the one hand, 

and the similarity of cynicism in burnout to social 

withdrawal and learned helplessness in major depressive 

disorder, on the other hand,28 further confirms such an 

overlap. Considering the positive effect of exercise on 

depressive disorder research, the hypothesis indicating 

the positive effect of exercise on burnout is also 

supported. The findings of the present study suggesting 

Table 3. The results of the hierarchical multiple regression analysis 

Without S/MU 

 Model 1 Model 2 Model 3 

 B (β) SEB B (β) SEB B (β) SEB 

Stage I: predictors HNS 2.765 (0.338)*** 0.656 2.627 (0.321)*** 0.475 7.585 (0.926)*** 1.559 

Stage II: predictors PA   -2.259 (-0.652)*** 0.201 5.902 (1.704)* 2.461 

Stage III: moderator HNS × PA     -0.687 (-2.425)** 0.207 

R2  0.114 0.539 0.574 

Adj. R2  0.108 0.533 0.565 

∆R2  0.114 0.425 0.035 

∆F (df)  17.767 (1, 138)*** 126.420 (1, 137)*** 11.065 (1, 136)** 

F (df)  17.767 (1, 138)*** 80.167 (2, 137)*** 61.060 (3, 136)*** 

With S/MU 

  Model 1 Model 2 Model 3 

  B (β) SEB B (β) B (β) SEB B (β) 

Stage I: predictors HNS 3.782 (0.394)*** 0.759 2.976 (0.310)*** 0.702 10.891 (1.135)*** 2.364 

Stage II: predictors PA   -1.398 (-0.405)*** 0.253 11.182 (3.241)** 3.609 

Stage III: moderator HNS × PA     -1.066 (-3.575)** 0.305 

R2  0.155 0.313 0.370 

Adj. R2  0.149 0.302 0.356 

∆R2  0.155 0.158 0.057 

∆F (df)  24.850 (1, 135)*** 30.613 (1, 134)*** 12.205 (1, 133)** 

F (df)  24.850 (1, 135)*** 30.457 (2, 134)*** 26.071 (3, 133)*** 

HNS, high novelty-seeking, PA, physical activity; S/MU, substance/medication use. 

*p < 0.05 is significant; **p < 0.01 is significant; ***p < 0.001 is significant. 

 
 



High novelty-seeking and academic burnout 

Eur J Transl Myol 30 (2): 318-324, 2020 

- 323 - 

 

the moderating effect of PA on the relationship between 

HNS and AB may also support this hypothesis. 

The present study had some limitations. First, due to the 

small sample size and the selection of participants from a 

specific geographical area, caution should be exercised in 

generalizing the findings of this study to other 

communities. Similar studies are also recommended to be 

conducted in other areas. Second, other factors (e.g., 

social support, comorbidities of psychiatric disorders 

especially anxiety and depression, workload, and others), 

which may affect the AB in the medical students should 

also be considered in future studies. Finally, the results 

of regression analysis in the two groups of medical 

students with and without S/MU showed that 5.7% and 

3.5% of the AB were explained by PA × HNS, indicating 

a relatively negligible and limited effect. With regard to 

the complexities of human studies, negligible moderating 

effects may also be significant so that health policy 

makers need to be cautious when designing preventive 

interventions. 

Preliminary results of this study suggested that the HNS 

alone or in combination with S/MU predisposes the AB; 

however, if combined with HPA, this trait may reduce the 

risk of the AB even in the presence of S/MU. Since the 

AB can be assumed an antecedent of depressive 

disorders, its reduction can be effective in preventing 

major depressive disorder. With regard to the moderating 

role of the PA in the relationship between HNS and AB, 

exercise interventions in the treatment and prevention of 

the AB can be considered as a relatively simple and 

inexpensive alternative to pharmacotherapy and 

psychotherapy. In addition to the positive effects of 

exercise on psychological well-being, its positive effects 

on physiological mechanisms such as metabolic and 

cardiovascular diseases should not be disregarded. 
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