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Abstract
Background. Stress is one of the most important determinants of total antioxidant capacity (TAC).

Objectives. This study aimed to assess alterations in salivary TAC following academic stress according to
the personality type.

Material and methods. This descriptive study evaluated 53 dental students at Shahid Beheshti Uni-
versity of Medical Sciences, Tehran, Iran, who were divided into type A (n = 25) and type B (n = 28)
personality groups using the Bortner questionnaire. Saliva samples were collected during the 1% week
of the semester (a low-stress period) and during the 1 week of the final exams (a high-stress period).
Salivary TAC was measured using a specific kit. The data was analyzed using the repeated measures analysis
of variance (ANOVA), the analysis of covariance (ANCOVA), the y” tests, the independent  tests, and the
Bonferroni adjustments.

Results. Overall, salivary TAC in the high-stress period was significantly lower than that in the low-stress
period (0.27 vs 0.31 mM) (p = 0.016). The comparison of salivary TAC between the type A and type B
personality groups in the low-stress period showed no significant difference (p = 0.450). During the high-
stress period, a reduction in salivary TAC was recorded in both groups, which was borderline significant in
the type A personality group (p = 0.050), but non-significant in the type B personality group (p = 0.140).
The comparison of salivary TAC between the type A and B personality groups in the high-stress period also
revealed no significant difference (p = 0.780).

Conclusions. Academic stress can decrease salivary TAC, and the personality type has no significant effect
on this relationship.
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Introduction

Oxidative stress is due to the impaired balance between
the production of free radicals and reactive oxygen spe-
cies (ROS) and antioxidant defense mechanisms. This im-
balance can adversely affect various biomolecules, includ-
ing lipids, proteins and nucleic acids. Oxidative stress can
result from the overproduction of free radicals and ROS,
or a decreased production of antioxidants.!> Oxidative
stress can ultimately damage cells and organs, or impair
their function.® From a biomedical point of view, an anti-
oxidant is a material that, when present at a much lower
concentration as compared with that of an oxididant, can
significantly prevent or delay the oxidation reaction.®

Considering the fact that the antioxidant capacity
of particular antioxidants depends on the individual ca-
pability of these enzymes to counteract oxidative stress, it
seems that the evaluation of each antioxidant alone would
not yield conclusive results. Moreover, there are many
types of antioxidants, and their individual assessment
would be difficult and costly. Thus, total antioxidant ca-
pacity (TAC) is commonly measured in current research
studies.® On the other hand, the collection of saliva and
urine samples is non-invasive and easier as compared
to blood collection. Therefore, in recent decades, saliva
and urine samples have been more commonly used than
blood samples for the assessment of TAC.>> Moreover, it
has been confirmed that a decreased salivary TAC indi-
cates oxidative stress. In other words, the level of oxida-
tive stress can be determined by measuring salivary TAC.”

A reduction in TAC can negatively affect general
health.” This reduction can be influenced by both physi-
cal and psychological parameters. Considering a psycho-
logical aspect, it seems that psychological stress, anxiety,
depression, poor coping mechanisms, and many other
psychological variables are directly related to oxidative
stress, and can subsequently affect TAC.%° Among vari-
ous stressors, academic stress refers to a type of psycho-
logical stress that can cause a predictable sense of hope-
lessness and academic failure, even unconsciously.!® It can
be evoked by many factors associated with the academic
environment. For example, academic stress in medical
students can be due to exams, falling behind in studying,
a lack of time to review the course material, heavy work-
load, the need to actively participate in classes, and re-
quirements for good academic performance.!! Increased
oxidative stress may increase psychological fatigue, and
subsequently decrease learning ability.!? Ito et al. found
an inverse correlation between the blood levels of reactive
oxygen metabolites 3 days before national examinations
and the final scores of students.!?

The personality of each individual is made up of a mix-
ture of specific characteristics.!® Considering variability in
personality traits and the fact that the personality of each
individual is an important predictor of their health status,
it seems that stress is also related to the characteristics
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forming personality. Thus, in most cases, the persona-
lity type is a good predictor of the stress status. How-
ever, reports in this respect have been contradictory.!13
In 2014, Bob et al. reported that an anxious and nervous
personality was significantly positively correlated with
the level of academic stress.!! According to Batti et al.,
as the unique patterns of feeling, thinking and behaving
shape the personality of an individual, personality traits
determine to a great extent the university student’s ability
to handle academic issues as well as their general perfor-
mance.'* For example, Sakitri showed that type A persona-
lity had a positive effect on academic performance.'®

The original version of the Bortner personality type
questionnaire was developed in 1969.1° It contains
14 items, each consisting of 2 phrases placed at the op-
posite ends of a continuum ranging from an extreme
type A behavior pattern (TABP) to the absence of TABP.1¢
Type A personality is characterized by ambition, aggres-
siveness, impatience, competitiveness, anxiety, and rest-
lessness. Time is valuable to such people, and thus they
are nervous and hasty. These individuals are also fearless,
often intolerant, and can be workaholics due to their high
energy levels. Type A individuals resist accepting their
situation, and often suffer when they cannot control the
situation or people around them. In contrast, individuals
with type B personality are calm and present lower levels
of stress. They are cool, flexible and emotional.1317:18
According to a study by Catipovi¢-Veselica, the levels of ag-
gressiveness and suspicion in individuals with type A per-
sonality are higher than in the case of type B personality;
however, these groups are not significantly different re-
garding sociability and depression.’

People living in different communities have different
psychological conditions. Considering the limited num-
ber of studies on the effect of academic stress on salivary
TAC and the lack of information regarding the possible
influence of the personality type on alterations in salivary
TAC, this study aimed to assess changes in the salivary
TAC of dental students following academic stress associ-
ated with final examinations, and the role of the persona-
lity type in this respect.

Material and methods

This descriptive, cross-sectional study evaluated
53 dental students attending Shahid Beheshti University
of Medical Sciences, Tehran, Iran. According to a previ-
ous study by Pani et al.,” the minimum sample size re-
quired to detect significant differences between the
groups was calculated to be 24. The alpha error and the
study power were 0.05 and 80%, respectively. The study
protocol was approved by the ethics committee at Shahid
Beheshti University of Medical Sciences (IR.SBMU.
DRC.REC.1397.025). Out of the 53 students included in
the study, 25 had type A and 28 had type B personality.
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The 2 groups were matched in terms of gender and age.

The study population included 3'4-6" year dental students,

of which 92.44% were 4" or 5% year dental students. The

inclusion criteria for the study were as follows:

— non-alcoholics;

— the absence of malnutrition (according to the World
Health Organization (WHO), malnutrition refers to
deficiencies, excesses or imbalances in an individual’s
energy and/or nutrient intake; considering the body
mass index (BMI) formula (weight in kilograms/height
in meters squared), individuals with BMI < 18.5 have
malnutrition; such individuals were excluded from the
study);

— no pregnancy;

— good general health and the absence of systemic dis-
eases that are known to affect salivary TAC;

— the absence of oral mucosa lesions at the time of sam-
pling; and

— willingness to participate in the study.

Therefore, individuals with a history of alcohol con-
sumption, malnutrition, pregnancy, systemic diseases,
the presence of oral mucosa lesions at the time of sam-
pling, and disinclination to participate were excluded
from the study.

According to various studies, the 1% week of the se-
mester is considered the period of the lowest academic
stress, while the 1t week of final exams is considered the
period of the highest academic stress.”2% In the 1 week
of the 1% semester of the academic year 2018/2019, the
questions concerning demographic data and the Bortner
questionnaire (self-assessment of the personality type)
were administered to 3"-6™ year dental students. A total
of 60 students participated in the initial phase of the study,
of which 30 had type A and 30 had type B personality.
Also, saliva samples were collected from the participants
at this time, and then again during the 1% week of final
exams. Overall, 25 students with type A and 28 students
with type B personality showed up for the 2" round
of saliva sampling. The remaining 7 participants were
excluded from the study due to poor cooperation.

Saliva collection

Unstimulated saliva samples were collected as de-
scribed by Navazesh and Kumar.?? Saliva samples were
collected in a resting seated position between 9 a.m.
and 12 p.m. The participants were requested to refrain
from eating, drinking and cigarette smoking for 2 h prior
to saliva collection. They were requested to rinse their
mouth with tap water, wait for 2 min for saliva to col-
lect in their mouth, and then spit repeatedly into a test
tube until 5 mL of saliva was collected. The collected
samples were then immediately placed on ice and sent
to a laboratory. The samples were centrifuged at 4°C for
10 min to remove debris, and then the saliva was frozen
at —80°C for later testing.?>?3
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Measurement of salivary TAC

Salivary TAC was measured using a TAC assay kit
(96 test; ZellBio, Lonsee, Germany). This kit measures
TAC via a comparison with the activity of ascorbic acid
as the standard. Its mechanism of action is based on
redox colorimetry in a diagnostic range of 0.125-2 mM
(M = mol/L). This kit can measure TAC with an accuracy
of 0.1 mM.%

Bortner questionnaire

The personality type of dental students was determined
using the Bortner questionnaire. This questionnaire evalu-
ates type A and type B personality. The Bortner ordi-
nal scale includes 14 items. Each item is composed of
2 clauses that are at the 2 ends of an 11-point Likert scale.
The score obtained by each individual may range from 0
to 140. A score of 70 was considered as the cut-off point to
separate type A and type B personality, with scores 0—70
being closer to type B rather than type A personality. Indi-
viduals with lower scores have a stronger type B persona-
lity. In addition, the translated Persian version of this ques-
tionnaire has been used in many studies, and its reliability
and validity have been confirmed in Iranian subjects.?*

In order to have an acceptable sample size, we did not
consider smoking as an exclusion criterion. Nonetheless,
the possible confounding effect of this variable was con-
trolled in the statistical analysis of the data.

Statistical analysis

The data was analyzed using the IBM SPSS Statistics for
Windows software, v. 21.0 (IBM Corp., Armonk, USA).
The variables were compared using the repeated mea-
sures analysis of variance (ANOVA), the analysis of co-
variance (ANCOVA), the y? tests, the independent ¢ tests,
and the Bonferroni adjustments.

Results

The 2 groups with type A and type B personality were
matched in terms of gender (p = 0.770). In the type A
personality group, 16 (64.0%) were females and 9 (36.0%)
were males, while in the type B personality group,
19 (67.9%) were females and 9 (32.1%) were males. The
mean age of the participants was 22.91 +1.33 years, and
the 2 groups were also matched in this respect (p = 0.590).
The mean age of the participants in the type A and
type B personality groups was 22.80 +1.15 years and
23.00 £1.49 years, respectively.

There were 7 smokers in this study (4 in the type A
personality group and 3 in the type B personality group).
ANCOVA showed that their presence in the study had no
confounding effect on the results (p = 0.910).



450

In general, salivary TAC was decreased during the high-
academic stress period as compared to the low-academic
stress period (0.27 £0.10 mM vs 0.31 +0.09 mM; a reduc-
tion of 0.04 mM), irrespective of the personality type, and
this reduction was statistically significant (p = 0.016).

The comparison of salivary TAC within the type A per-
sonality group between the low- and high-academic stress
periods revealed that salivary TAC in the high-academic
stress period decreased as compared to the low-academic
stress period, and this reduction was borderline signifi-
cant (p = 0.050) (Table 1).

Table 1. Salivary total antioxidant capacity (TAC) in the participants during
the low- and high-academic stress periods (comparisons within the groups)

| Al 032008 ! |
| A, 027 £0.10 00%0 |
| B, 030+0.11 |
| B, 026 +0.11 0140 |

Data presented as mean + standard deviation (M +SD);

A —type A personality group during the low-academic stress period;
A, — type A personality group during the high-academic stress period;
By — type B personality group during the low-academic stress period;
B, — type B personality group during the high-academic stress period;
* borderline significant.

Salivary TAC was not significantly different in the
type A and type B personality groups during the low-
academic stress period, although it was slightly lower in the
type B group (p = 0.450). Similarly, salivary TAC was not
significantly different in the type A and type B personality
groups during the high-academic stress period, although it
was slightly lower in the type B group (p = 0.780) (Table 2).

Table 2. Salivary total antioxidant capacity (TAC) in the participants during
the low- and high-academic stress periods (comparisons between the groups)

| Al 032008 |
\ B 0.30+0.11 0450 \
\ A, 027 +0.10 \
\ B, 026 +0.11 0780 \

Data presented as M +SD.

The comparison of salivary TAC within the type B per-
sonality group between the low- and high- academic stress
periods revealed that salivary TAC in the high-academic
stress period decreased as compared to the low-academic
stress period, but this reduction was non-significant
(p = 0.140) (Table 1).

ANCOVA also revealed that the salivary TAC of the
participants was not affected by their personality type
(p = 0.980).

H. Mortazavi et al. Salivary total antioxidant level following stress

Discussion

This study assessed changes in salivary TAC during
low- and high-academic stress periods based on the
personality type of dental students. The mean age of the
participants was 22.91 +1.33 years. In this study, irre-
spective of the personality type, salivary TAC decreased
in the high-academic stress period as compared to the
low-academic stress period, indicating that academic
stress due to exams affects salivary TAC, although it only
lasts for a short period of time (the exam season). This
finding is in agreement with the results of Pani et al;
these authors also showed that salivary TAC signifi-
cantly decreased during academic exams.” It should be
noted that different academic fields may cause differ-
ent stressful conditions. Akbari et al. reported that 52%
of dental students had abnormal levels of stress during
the course of their education.?” It was also shown that
academic stress had a significantly greater effect on the
personal stress levels of dental students as compared to
other factors.?” In contrast, Ito et al. found no significant
change in the levels of oxidative stress derivatives in the
blood samples taken from students 3 weeks and 3 days
before exams.!> However, it should be noted that this lat-
ter study assessed blood TAC, and not salivary TAC.

In this study, salivary TAC in the type A personality
group decreased in the high-academic stress period as
compared to the low-academic stress period, and this re-
duction was borderline significant. A similar reduction
was noted in the type B personality group, but it did not
reach statistical significance. Considering the characteris-
tics of individuals with type A personality, such as higher
levels of anxiety and stress than in the case of type B per-
sonality, it is possible that individuals with type A persona-
lity are more affected by academic stress due to exams.
However, this effect did not seem to be highly remarkable.
The reason for this may be the competitive spirit of these
individuals, which may neutralize their stress. Similar re-
sults were also reported by Bob et al.!! Further studies are
required to better investigate this topic.

A search of the literature yielded no studies examining
the correlation between the personality type and changes
in TAC during academic stress periods to compare our
results with. However, Moriana and Herruzo reported
that individuals with type A personality experienced
higher levels of anxiety.?® Also, anxiety can suppress
antioxidant defense mechanisms.?” On the other hand,
Wilkinson et al. found no significant correlation between
the academic performance of students in exams and their
flexibility, anxiety, stress, and depression.?® Chai and Low
also reported that psychological stress was not affected
by the personality type.? In addition, Matos-Gomes et al.
found that the concentration of total protein in partici-
pants was not significantly different between 2 groups
— with and without psychological stress — during low- and
high-academic stress periods.?
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It seems that individuals may find ways to cope with life
stressors in their personal life experiences. In other words,
they acquire experience, expertise and skills to deal with
a specific stressor. Such variations in the results across
studies may be due to multiple reasons, e.g., different metho-
dologies, different methods for the assessment of salivary
TAC or individual antioxidants, the type of kits used for
this purpose, the inclusion and exclusion criteria, the sample
size, the use of stimulated or unstimulated saliva, the
collection of urine, blood or saliva samples, geographical
location, or the socioeconomic status of the participants.

According to the present results, salivary TAC during
the high-academic stress period was not affected by the
personality type, and only depended on salivary TAC
in the low-academic stress period. In other words, indi-
viduals with a higher salivary TAC in the 1% week of the
semester also showed a higher salivary TAC during the
high-academic stress period. Since the salivary TAC
of the individuals in the 2 groups was not significantly dif-
ferent in the low-academic stress period, the difference in
the high-academic stress period was still non-significant.

One strategy to decrease the level of stress in students
is to change the method of assessment of their academic
performance. For instance, Ali et al. found that stress levels
in students whose performance in exams was reported as
pass/fail were lower in comparison with students whose
performance in exams was reported as a grade point ave-
rage.®® This factor can also be considered as a potential
confounder in previous studies.

Limitations

Finally, it is necessary to state that this study has several
limitations. Firstly, only one aspect and one tool assessing
the specific traits of personality were used. We did not
assess the study groups in terms of personality disorders,
which also could be an important confounder. In addition,
using only self-assessment tools to determine personality
traits may introduce bias. Therefore, it is recommended
that future studies use clinical examinations, such as
properly structured interviews, to assess personality in
a more comprehensive way.

Conclusions

This study showed that academic stress could signifi-
cantly decrease salivary TAC, and that personality type
had no significant effect on this relationship.
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