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ABSTRACT – Background and Objectives: The measurement of salivary immunoglobulin
A is a useful and non-invasive method for measuring stress. Personality traits and rumination
act as possible mediators in the relationship between psychological stressors and the immune system. This study was aimed to evaluate the levels of salivary IgA under psychological stress and its relationship with rumination and five personality traits in medical students.
Methods: In this cross- sectional study, 45 medical students who intended to participate in
the final exam were selected by simple random sampling. Two months before the exam, in the
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basal conditions, the NEO Personality Inventory-Short Form and Emotional Control Questionnaire (ECQ) were completed. Saliva samples were taken from students in both the basal conditions and exam stress conditions. Salivary IgA was measured by an ELISA test. Data was analyzed using paired samples T-test, Pearson correlation analysis, and stepwise regression.
Results: A significant reduction of salivary IgA levels was found in exam stress conditions. Also, a significant negative correlation was found between traits of neuroticism and rumination with salivary IgA, as well as a significant positive correlation between of openness
to experience and emotional inhibition with salivary IgA. Openness to experience and emotional inhibition may predict a substantial variance (34%) of salivary IgA under exam stress.
Conclusions: Salivary IgA is reduced in response to exam stress. In addition, the rumination and personality traits may reduce or increase stress effects on the immune system,
particularly the salivary IgA.
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Revised: 1 December 2015
Accepted: 15 January 2016

Introduction
Stress is an environmental and psychological stimulus that creates mental or physiological responses and this may lead to disease
in individuals. Mild stress can be useful for
tasks and cognitive performance, while constant and high stress leads to anxiety and depression1. Studies show that acute stress can
reduce the performance of the immune system
and suppress the production of immunoglobulin2. The effects of stress and negative emotions on the levels of IgA are one of the major
issues in the field of psychoneuroimmunology
studies3. Recently, the measurement of salivary immunoglobulin A (sIgA) is another potential non-invasive method for the measurement of stress. The IgA is the most frequent
class of antibodies in mucous membrane,
which is a very important factor in the protection against infectious agents, allergy, and external proteins and has a concentration that
can be affected by stress4. It is reported that
salivary IgA level changes in response to psychological factors, such as desirable or undesirable daily events, daily hassles, positive and
negative mood, short-term stressful cognitive

tasks and presentation5. Even studies conducted on animals (such as mature dogs)
showed that IgA levels following prolonged
stress and acute stress is reduced4. In the present study, we focused on stressful situations by
experienced medical students. Exams are one
of the important academic stressful situations.
Academic exams are considered as one of
psychological stressors, because success in
exams is related to future professional life of
students6. Exams (a psychological stress factor) play an important role in the assessment
of learning outcomes and competence of students. In particular, medical students experience a high level of anxiety during exams.
Previous studies showed that exam stress can
increase anxiety, salivary cortisol levels and
blood pressure7. It is known that stress from
academic exams has a significant impact on
the well-being of individuals and it is associated with mental and physical health changes such as increased anxiety, negative mental state, and changes in immune function8.
Various studies have examined the effects of
educational and exam stress as psychological
stressors on the immune system, particularly
IgA levels9. However, there are conflicting
findings. For example, the long-term peri-
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ods of exam stress10,11, as well as an oral examination12 are associated with a significant
reduction in salivary IgA levels. On the other
hand, increased levels of salivary IgA in the
days before and during their academic exams13,14 and lower levels during the days between exams13 and after the announcement of
the scores (Associated with academic success) have been observed14. In addition, the
daily changes in salivary IgA concentration
sometimes seem to be disturbed due to the
academic stress13. Given the above background, it seems the association between examination stresses with IgA levels is not
known reliably, yet. Thus, in the present study, we examined the effect of exam stress on
salivary IgA levels in medical students. Additionally, the student reaction to exam stress
may be influenced by psychological factors
and personality traits. Accordingly, the relationship between rumination and personality
traits with salivary IgA under exam stress
has been studied.
Rumination, as a psychological construct
associated with stress, can cause and maintain physiological activities associated with
stress factors15. Rumination is important to
maintain and increases the severity of depression and stress, and its increase is associated
with rise stress levels16. Research findings
show the association between rumination
with cortisol responses15 and salivary alpha
amylase17 to psychological stress. The question arises as to whether changes in salivary
IgA levels can be influenced by traits of persons rumination. We have tried to study the
relationship between the rumination and salivary IgA under psychological stress.
In the initial reports about the relationship
between stress and disease, there was an assumption that the stress factors similarly affect everyone. However, since the relationship between stress and disease in general
was low, the researchers were more interes-
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ted in adjusted variables or psychological
characteristics of individuals that may increase or reduce the effects of stress variables3. The hypothesized relationship between
the personality and the immune system has
been prevalent for a minimum of 25 years
and therefore recognizing the relationship
can help us to understand the effects of personality on the extent and period of chronic
diseases, including cancer and heart disease.
A number of aspects of personality, such as
suppression, hostility, attribution style, and
extraversion-introversion have been associated with parameters of the immune system18. But in particular, psychological characteristics associated with personality, such
as a sense of humor, internal locus of control,
hardiness and inhibited and stressed power
motivation have been reported in association
with the concentration and level of salivary
IgA secretion. However, there are other studies that show conflicting findings on the relationship between the personality traits and
salivary IgA levels3. Using the Five Factor
model, previous studies have reported the relationship between neuroticism trait with cortisol19 and salivary alpha-amylase17,20, as well
as a negative20 and positive17 correlation between agreeableness and salivary alpha-amylase. Nevertheless, some findings showed that
the conscientiousness affects parameters of the
immune system such as delayed type hypersensitivity (DTH)21. In one study, individuals
with low levels of extraversion characteristics
had higher basic natural killer cell activity, but
the number of their natural killer cells was stable22. Based on the information stated in the
background, we assume that the five major
personality traits could be predictive key factors in relation to the parameters of the immune
system, particularly the salivary IgA.
The main objective of the present study
was to investigate the salivary IgA levels under psychological stress and its relationship
with five personality traits and rumination.
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Methods
Participants
This was a cross-sectional study. The study
population consisted of medical students in
Ahvaz Jundishapur University of Medical
Sciences (AJUMS), entered on October
2014, who had to attend a final exam. A sample size of 45 participant (22 females, 23
males) was selected using Cochran formula
and simple random sampling method from
the prepared list (the statistical population =
73 people) from Medical School. Written consent was obtained from all the students and
the purpose and method was explained to
them. Because academic examinations stress
were reported to have a significant impact on
the student’s well-being, and are associated
with changes in the mental and physical health
such as increasing anxiety, increasing negative
mood and changes in the immune functioning23. Furthermore, due to the students being
freshmen, the first exam was considered as a
stressful situation. The natural conditions did
not change the normal level of biochemical
factors significantly, however in exam stress
conditions or mental pressure, changes are
obvious17,24. Thus, the exam was considered
as psychological stressful situation.

Measures
In this study, data collection tools included
a shortened version of the NEO Five-Factor
Inventory (NEO-FFI), and Emotional Control
Questionnaire (ECQ). Two months before
the exam (basal conditions) all participants
filled the NEO- Short Form and the ECQ.
1. A shortened version of the NEO-FFI: In
this study, McCrae and Costa’s 60-statement
questionnaire (1992) was used. This scale

measures the five major personality traits,
which include: Neuroticism (N), Extraversion (E), Agreeableness (A), Openness to
Experience (O), and conscientiousness (C).
Each of these traits can be measured with 12
questions. The answer to the questionnaire is
set based on the Likert scale, completely disagree (0); disagree (1); indifferent (2); agree
(3); and completely agree (4). Based on
Cronbach’s alpha coefficients by Costa and
McCrae the internal consistency of this scale
for the traits of the N, E, O, A, and C was
0.66, 0.77, 0.73, 0.68 and 0.81, respectively25. In this study, using Cronbach’s alpha the
coefficient of reliability of the questionnaire
calculated for the traits of the N, E, O, A, and
C was 0.76, 0.68, 0.77, 0.72, and 0.81, respectively.
2. Emotional Control Questionnaire (ECQ):
The questionnaire has been developed by
Roger and Nesshoever (1987) and has been
renewed by Roger and Najarian (1989). The
ECQ measures four scales of emotional inhibition, aggression control, rumination, or
rehearsing and benign control measures and
has 56 items. Each sub-scale has 14 questions. The score of a person in each sub-scale
is ranging from 0 to 14 and in the total scale
is ranging from 0 to 56. High scores indicate
greater emotional control26. The validity of
the questionnaire using internal consistency,
and Cronbach’s alpha coefficient calculated
by Rafineya et al. (2006) for each sub-scale
of emotional inhibition, aggression control,
rumination, and benign control were 0.70,
0.76, 0.77, and 0.58, respectively and its total validity was 0.6827. In the present study,
the reliability coefficient obtained using
Cronbach’s alpha coefficient for the total
scale was 0.78 and for each of the sub-scales
of emotional inhibition, aggression control,
rumination, and benign control was 0.59,
0.63, 0.68 and 0.73, respectively.
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Sampling and analyses
of saliva
To conduct this research in the first phase,
two months before the exam (basal conditions) and two days after the filling out of the
questionnaires by the participants, saliva
samples were taken to measure salivary IgA
in the basal conditions. Then, in the second
phase, to measure salivary IgA during the
exam stress condition, the subjects’ saliva
samples were taken at the start of the exam.
In both phases of sampling, the subjects were
told not to have caffeine from the night before
taking the saliva samples until the taking of
the samples, and they were not permitted the
intake of any food one hour prior to exam to
prevent any interference in the process of
sample collection and measurement of salivary IgA26. To take salivary samples, the subjects were asked to collect their secreted
saliva for five minutes in the tubes determined by passive methods28. Both times, sampling from saliva was performed in identical
circumstances at one particular time (10 am).
Saliva samples taken in two steps immediately were sent to the laboratory of Biochemistry Department of AJUMS for analysis. First, the samples were centrifuged with
a round of 3000g for 15 minutes and for the
evaluation of IgA the supernatant was frozen
at -70 °C. When measuring salivary IgA, at
first the saliva samples were melted and then
centrifuged again with the previous conditions, and measured by a Kit (Diametra, Italy)
by ELISA method using an ELISA reader
(BIOTEK, model ELX800, USA).

Statistical analyses
To analyze the data, descriptive statistical
methods, including mean, standard deviation, minimum and maximum scores were
used, and Pearson correlation coefficient was
used for measuring the strength of the asso-
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ciation between the two variables. In addition, to determine the best predictor of IgA
under psychological stress the stepwise regression analysis was used and paired sample
t-test was utilized to compare differences in
levels of IgA under the exam stress with the
basal conditions of the participants; SPSS
version 15 was used for this purpose.

Results
Table 1 shows descriptive statistics (mean,
standard deviation, minimum and maximum
scores) of the variables of the study in the
medical students.
Then, to compare the level of salivary
IgA under basal condition and in the exam
condition the paired samples t-test was used.
Table 2 shows a comparison of means of salivary IgA levels (μg / ml) in the conditions
of before the exam and under the exam.
As reflected by Table 2, there are significant
differences in the means of salivary IgA levels
(μg/ml) of students in the basal conditions
and exam conditions (P = 0.004, T = 3.054).
In other words, the levels of salivary IgA of
students under exam stress are significantly
less than the basal conditions. Then, to investigate the association between rumination and
personality traits with salivary IgA levels in
the exam conditions, the stepwise regression
analysis was used. Table 3 shows the correlation matrix between the studied variables.
According to the results of Table 3, there
was a significant correlation between the traits
of neuroticism (r = - 0.36) and openness to experience (r = 0.38) with salivary IgA at the
level of 0.05, as well as a significant correlation between the rumination (r = -0.34) and
emotional inhibition (r = 0.39) with salivary
IgA at the levels of 0.05 and 0.01, respectively.
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Table 1
The mean, standard deviation, minimum and maximum scores of variables
Variables

Mean

SD

Minimum score

Maximum score

Neuroticism

20.56

4.80

13

35

Extraversion

25.40

5.08

16

35

Openness to experience

25.54

4.21

11

33

Agreeableness

27.11

4.00

16

38

Consciousness

31.04

5.58

15

42

Rumination

7.63

2.28

4

12

Emotional inhibition

8.06

1.87

3

11

Aggression control

7.09

1.65

4

10

Benign control

6.45

2.13

3

11

N

45

Table 2
A comparison between means of salivary IgA levels (μg / ml) in basal conditions and under the exam conditions

Groups

A 95% confidence
interval of the difference

Mean

Basal conditions

98.51

Exam conditions

58.12

Minimum

Maximum

13.72

67.06

T

df

p-value

3.054

45

0.004

Table 3
The correlation matrix between the variables under study
Variables

1

1. Neuroticism

1

2. Extraversion

-0.041

2

0.077 -0.12

4. Agreeableness

0.16

5. Consciousness

0.15

6. Rumination

0.091
-0.13

4

5

6

7

0.029 0.10

10

-0.17

1

0.43** 0.13

1

0.012 -0.062 0.061 -0.30*

1

0.043 -0.25

-0.32* -0.37* 0.073

1

0.090

0.22

-0.25

-0.19 -0.26

9. Benign control

0.014

0.13

-0.18

-0.39**-0.34* 0.30* 0.21

-0.36*

0.10

*P < 0.05; **P < 0.01.

9

1

8. Aggression control

10. Salivary IgA
(exam conditions)

8

1

3. Openness to experience

7. Emotional inhibition

3

0.38* 0.00 -0.23

-0.075 0.11

1
0.23

1

-0.34* 0.39** 0.075 0.044

1
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Table 4 shows the results of stepwise regression analysis to predict salivary IgA (μg
/ ml) under exam stress. According to the results of Table 4, the regression analysis suggests that emotional inhibition and openness
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respectively, with the beta coefficients of
0.39 and 0.31, may predict salivary IgA levels in the stressful exam conditions, and predicted 34% of its variance.

Table 4
Results of stepwise regression analysis to predict salivary IgA (μg / ml) in the exam conditions
Criterion variable
Salivary IgA

Predictor variable

MR

R2

F

β

p-value

Emotional inhibition

0.394

0.15

7.71

0.39

0.008

Openness to experience

0.496

0.24

6.70

0.31

0.031

Discussion
The purpose of this study was to evaluate
levels of salivary IgA under psychological
stress and its relationship with rumination
and personality traits in the medical students.
As the results displayed, there was a significant difference between salivary IgA of students in the basal condition (two months ago)
and under exam stress conditions (Table 2).
This means that the exam circumstances are
stressful conditions that cause changes in
functions of the immune system, particularly
in the salivary IgA. In addition, the correlation
results indicated that among the five personality traits, only neuroticism and openness to
experience had significant negative and positive correlations with salivary IgA, respectively. Additionally, a significant positive and
negative correlation between the rumination
and emotional inhibition traits with salivary
IgA was found (Table 3), respectively. The
regression analysis suggested that emotional
inhibition and openness may predict salivary
IgA in the stressful exam condition (Table 4).
Limitations of the present includes the nation the subjects represented by this study
were only medical students in Ahvaz, thus,

the results cannot be generalized to other levels of education, cities, cultures and other
universities. Also, studies on the relationship
between the five personality traits, particularly rumination with IgA at the country and
abroad, were minimal. In this context, there
is little research to compare the results. Furthermore, the effect of possible external factors (such as academic stress or prolonged
academic pressures associated with exam periods, stressful life events, etc.) has not been
evaluated that simultaneously may have an
impact on students’ exam stress. Other limitations of this study that may have influenced
the results include the sample size of the research. Because, using a larger sample might
reveal more meaningfulness in of relationships between the variables. For example, the
considerable results of the present study found
a negative correlation between conscientiousness trait and salivary IgA (r = -0.23), but
it was not statistically significant.
In terms of methodology, we took samples
of the salivary IgA two months after assessment of the personality of the subjects. the big
five personality traits may predict the levels of
salivary IgA in the future stressful conditions
and previous pathological studies have evaluated the use of the Big Five Factor Model of
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personality in the diagnosis and prognosis of
psychiatric diseases such as mood, depressive
and anxiety disorders29,30 and multiple sclerosis31. A strength of this study was the use of
saliva samples. Salivary IgA has a important
role in mucosal immunity and is proved as a
sensitive and objective indicator of stress in
humans. Saliva samples are easily collected
and without inconvenience to individuals,
with only a small sample volume being required. Even in animals32 salivary IgA is a
useful marker of stress. Use of the Medical
students that are frequently exposed to heavy
examination stress and academic rumination
was also a strength of the research sample.

Salivary IgA levels under
exam stress
This result is specifically consistent with
previous studies of the effects of exam stress
on reduction in salivary IgA levels10-12. Similarly, the laboratory studies have shown that
examination stress in healthy medical students could lead to decrease parameters of
immune system such as a decrease in NK cell
activity, a decrease in the response of peripheral blood lymphocytes (PBLs) to mitogens, a decrease in production of IFN- by
PBLs in response to stimulation by Con A, a
decrease in the antibody and virus-specific Tcell response to a hepatitis B vaccination, and
changes in the ability of the immune system
to control the expression of latent herpesviruses such as Epstein-Barr virus (EBV)
and herpes simplex virus type 1 (HSV-1)33. A
study on medical students showed that stress
causes a decrease in IgE levels (parameter of
immune system) and an increase in cortisol
levels at the same time23. In another study, the
levels of salivary cortisol and sIgA both significantly increased after the acute examination stress (mental arithmetic challenge).
However, the increase of sIgA was transient;

the sIgA fall was significantly correlated with
the cortisol rise during the 20 minutes after
stress34. Previous studies have shown the relationship between cortisol and levels of sIgA
after the stressful situation in animals4. It is
reported that basal sIgA (an index of mucosal immunity) and cortisol levels could
predict stress-related health outcomes. Participants with low basal sIgA levels and high
basal cortisol levels had poorer health outcomes during the examination session than
did participants with high basal sIgA levels
and low basal cortisol levels35. In a study on
first-year medical students, in order to assess the stress-reducing effects of MBMS
(Mind Body Medicine Skills Program), changes in levels of cortisol, DHEA-S, testosterone, and IgA were measured in both groups
[(T2p)-post-intervention and (T2c)-control]
during the period of final examinations. The
results, after implementation of the intervention program (MBMS) showed that cortisol,
DHEA-S, testosterone levels at T2p were
significantly lower than T2c, whereas sIgA
levels were not statistically different36. Releasing too much cortisol can suppress aspects of immune function and negative effects on health37. Overall, the results show
that it is possible that there is a correlation between the increase of cortisol activity and
mucosal immune function.
In contrast, some studies have reported an
increase in the concentration or an increase in
the secretion of salivary IgA in response to
the exam stress13,14,38. While present results
showed lower levels of salivary IgA in exam
conditions. some studies observed higher cortisol levels before than after the exam,
whereas no significant differences were noted
between the pre- and post-test saliva samples
for salivary IgA and chromogranin A (CgA)
levels. Also, students’ perceived stress scores
before the exam were associated with raised
salivary cortisol, but not IgA or CgA39. In
contrast to these findings, another research
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found that both IgA and CgA concentrations
statistically increased immediately after the
examination and decreased two hours after
the examination. No significant differences
were observed between, before, and after the
examination in the salivary cortisol concentration40. Results of a meta-analytical study
also showed that brief naturalistic stressors
(such as exams) tended to suppress cellular
immunity while preserving humoral immunity37. In general, studies are classified9 on a
basis of whether samples were taken close to
(i.e., during, or minutes before or after) a single exam, or were taken sometime during the
extended exam period. Studies38,41-46 whose
samples were collected close to an examination were found increased in salivary IgA
levels, whereas lower levels of S-IgA have
been reported in Studies10,11,47-50 in which
samples were taken during the extended
exam period, and one study51 showed no change. Thus, according to this classification,
saliva samples taken during, minutes before
or after the exam or during an extended examination may see different effects of examination stress on levels of IgA.

Relationship personality traits
and psychological variables
with IgA
In addition to psychological stressors, psychological characteristics and personality of
individuals could also play a mediating role
in the intensity of the impact of stress on biological responses, in particular the immune
system. Specifically, it has been found that
subjects with higher scores in neuroticism
and anxiety are defined by lower levels of
the basal salivary IgA and more significant reduction IgA in certain stress conditions52.
Previous studies have identified the relationship between personality traits with cortisol
and alpha amylase activity. For example, cor-
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tisol secretions positively increase with neuroticism traits19,26. Also, a negative correlation
between openness to experience and salivary
cortisol has been observed53. Similarly, some
studies have reported a negative correlation17,20
between neuroticism with salivary alpha amylase, and also a negative20 and positive17 correlation between agreeableness and salivary alpha-amylase under psychological stress.
In the present study, rumination and emotional inhibition were statistically correlated
with salivary IgA under psychological stress.
A few studies in this field were found. However, evidence suggests that rumination affects the physiological system and makes
longer stress-related stimulation of the hypothalamic-pituitary-adrenal (HPA) axis; the
effect was also observed by cortisol reaction
to the stressor54. Studies indicated that rumination is related to other salivary biomarkers
such as cortisol15 and alpha amylase17. Furthermore, emotional inhibition is defined as
a desire to inhibition and suppression of the
experienced emotions26. Its role is delaying
the physiological activation and improving
the delayed muscle tension following stress55.
Researches that show salivary IgA levels under examinations stress influenced by the
emotional inhibition were not found. However, previous studies about effects of the expression of negative emotions on the immune
system showed that subjects who are clearly
crying during a tragic movie, compared with
those who inhibit the expression of weeping
openly, had salivary IgA concentration levels
lowered significantly after watching the movie56; an increase in salivary IgA levels in individuals who do not cry clearly during the
movie has been reported57. Nevertheless, positive or negative effects of emotional inhibition on the immune system, specifically the
salivary IgA are unknown, because of conflicting findings. For example, increased salivary IgA levels with an increase in negative
emotions, have been observed58.
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The present study showed that salivary
IgA can be used both as a marker of the immune system and may a marker of the autonomic nervous system, whereas other biomarkers such as alpha amylase and cortisol
are only markers of the autonomic nervous
system. As the results indicated, the mean
salivary IgA in the exam stress was less than
the basal conditions. So, measurement of
salivary IgA could be a useful and non-invasive method to measure the effects of stress
on the immune system. It seems that personality traits determine not only a specific form
of emotional and behavioral responsiveness,
but possibly a certain form of physiological
responsiveness to specific stressful situations.
Traditionally the Five-Factor Model is applied in the diagnosis and pathology of mental disorders. Nevertheless, more psychoneuro-immunological research using the Five
Factor Model is required to determine psychological and physiological effects associated with the personality traits on the immune system. Furthermore, psychological
variables such as rumination and emotional
inhibition may be considered to identify vulnerability of individuals to stressful situations. We suggest that in future studies appropriate experimental designs be used to
control some of the factors that influence the
results, such as time patterns of salivary sampling and the type of stress (short or long, psychological or actual) in order to clarify the real
impact of psychological factors (rumination
and emotional inhibition) and personality
traits on the immune system under stress.
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