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ABSTRACT

Stress is an integral component of human life and is often regarded as a defining characteristic of modern living.
Depending on individual perception and coping mechanisms, it can act as a source of motivation or a precursor to
psychological distress. Despite extensive research, a reliable and non-invasive biochemical marker for accurately
assessing stress intensity has not yet been firmly established. In recent years, saliva has emerged as a promising
medium for identifying biomarkers associated with various physiological and behavioral responses. Salivary
secretion is primarily regulated by the sympathetic nervous system via activation of the sympatho-adreno-
medullary (SAM) axis, which is closely linked to acute stress. Activation of this axis influences the secretion of
salivary a-amylase, with its levels fluctuating in accordance with stress intensity. Consequently, salivary a-amylase
is increasingly recognized as a potential non-invasive biomarker for evaluating acute stress in humans. In the
present study, stress level and salivary amylase activity was measured an hour before and after among 30 students
from Bachelor of Dental Surgery (BDS) first years. The level of the salivary amylase was found to be significantly
increased an hour before exam and significantly reduced an hour after the exam. Elevated salivary a-amylase
activity observed among students may reflect increased physiological stress levels in this population. Moreover,
data analysis demonstrated a strong positive correlation between stress scores and salivary a-amylase activity,
reinforcing the potential of this enzyme as a reliable biochemical indicator for assessing stress intensity.
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INTRODUCTION

Stress has become an omnipresent feature of
contemporary society, with its intensity varying
considerably across human populations. Depending on
the nature of its stimulus, stress may manifest as eustress
(beneficial,  motivating) or  distress  (harmful,
debilitating) (Yamaguchi et al, 2004). While a moderate
level of stress can be energizing, protective, and
conducive to improved performance, excessive or
chronic stress is associated with severe health
consequences, including clinical depression,
immunosuppression, cancer, and cardiovascular disease.
This has prompted significant scientific interest in
developing reliable, non-invasive biochemical markers
for stress assessment (George S et al 2018).

Previous studies have reported substantial variability in
salivary biomarkers—such as salivary cortisol (sC),
salivary a-amylase (SAA), and salivary chromogranin A
(sCgA)—under different stress conditions (Hellhammer
et al, 2009; Ali N, Nater et al.). However, owing to the
multifaceted nature of stress, a single definitive

biochemical parameter for quantitative non-invasive
stress measurement remains elusive. Evidence suggests
that sAA levels rise rapidly in response to both
physiological and psychological stress, making it a
promising candidate biomarker. Stress activates two
principal neuroendocrine pathways: the hypothalamic-
pituitary-adrenal (HPA) axis and the sympatho-adreno-
medullary (SAM) axis. Activation of the HPA axis
stimulates cortisol secretion, while SAM axis activation
triggers catecholamine release and salivary a-amylase
secretion, though these responses exhibit distinct
temporal dynamics (Ali SQ et al; Chatterton et al, 1996;
Nater et al, 2005; Stegeren et al, 2006).. For instance,
serum norepinephrine levels typically rise 20-30 minutes
after stress onset, whereas salivary a-amylase activity
increases within minutes, providing a faster index of
stress (Yamaguchi et al, 2004, Shkulaku, 2015).

Studies have further demonstrated that students
undergoing examination-related psychological stress
exhibit a marked rise in sAA activity (Chatterton et al,
1996; Mckay et al, 2010, George S et al 2018). First year
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students in a professional college can be considered as a
vulnerable group because they are in a transition stage
from the school education to the professional education
and find it difficult to cope up with the new system. The
highest ranking stressor for first-year students was fear
of failing course or year. Additionally, parental pressure,
fear of criticism also plays a vital role in increased stress.
This study is done to compare the stress levels by
performing non-invasive assessment i.e., Salivary Alpha
amylase test in First year students before and after their
internal exams.

The present study is the maiden attempts to explore the
effect of SAA activity and stress levels of the students
before and after the examination in a single day. Further
the study will also validate if the level of salivary activity
can be taken as an indices of stress level.

MATERIALS AND METHODS

Sample collection

This study includes collection of samples from 30
students studying first year BDS in Rajas Dental College
and Hospital, Tirunelveli District, Tamil Nadu, India,
whose age ranges between 17-20 year especially with no
systemic diseases (Students with any pre-existing health
conditions were excluded from participation to eliminate
potential confounding factors). We opted the day of First
internal examination for sample collection and the time
duration was one day.

This study also includes a self-assessment questionnaire
to be filled up by the student participants. Prior to
completing the self-assessment questionnaire, the
participants were provided with a detailed explanation of
the study’s aims and objectives and informed consent
was obtained from each individual. The stress
questionnaire (BFEC Stress questionnaire,
http://bfec.kenyon.edu/Healthy _Kenyon/stress_psympto

ms .pdf) used in this study was easy to understand and
self-explanatory. It consisted a total 50 questions, with
five options for marking i.e. Never, Seldom, Sometime,
Often and Regular depending upon the frequency of
occurrence. The category of options was assigned as a
number 0, 1, 2, 3, 4 and 5 for Never, Seldom, Sometime,
Often and Regular respectively. Stress level of the
subject was computed by adding the total scores. The
scores and its indications are calculated as follow

From the selected 30 students’ participants who were
involved in the study, two different sets of saliva samples
were collected at particular time period of one hour
before approaching the examination and one hour after
completing the examination. Both the scores of the self-
assessment questionnaire which were filled up by the
participants and the measured amylase activity data were
stored in the computer for further analysis.

Salivary amylase activity assay

Salivary a-amylase activity was estimated using the
method outlined in the standard World Health
Organization manual (George S et al 2018). In this
procedure, 1.0 ml of buffered starch substrate was
dispensed into three separate test tubes designated for the
sample, control, and reagent blank. All tubes were pre-
incubated in a water bath at 37 °C for 5 minutes to
equilibrate the contents. Subsequently, 20 pl of the
subject’s saliva was introduced into the sample tube,
thoroughly mixed, and incubated at 37 °C for precisely 7
minutes and 30 seconds. (No saliva was added to the
control or blank tubes.) At the end of the incubation
period, 1.0 ml of working iodine solution was
immediately added to both the sample and reagent blank
tubes, followed by 8 ml of distilled water. The mixtures
were thoroughly homogenized, and absorbance readings
were recorded without delay at 660 nm using a red filter
(Iiford No. 608), with the spectrophotometer zeroed
using distilled water as reference.

RESULTS

Sample characteristics

Thirty healthy students from first year dental college
BDS participated in the study including both male &
female (i.e. six and twenty-four) respectively. Table |
shows the age and gender variations in our study. Table
Il shows the mean salivary amylase activity as well as
mean score value of two genders of different classes of
students. When stress score was analysed, as a function
of gender, the values was found to be 106.3 and 95.7 for
male and female respectively. Table 11l shows Average
SAA activity and stress score in different groups of
students as a function of gender.

Results shows that the stress score of students before
the examination is above average level and reduced
after the examination. Table IV shows the results of the
statistical analysis, using paired-t test. The results

Total scores of an individual according to [ (0L indicated that there is a significant large difference
. . Stress level indication N .
(e selPamessinent estiomnaie between before the examination levels (M = 97.8, SD =
5143 S stress___ 14.7) and After the examination levels of salivary
21- ress below average
16-70 Average siress amylase (M = 81.6, SD = 16.3), t (29) = 7.8. The values
71-90 Stress above average are statistically significant.
=91 Highly stressed
Table 1.
GENDER SAMPLE 30 AGE SAMPLE 30
Female 24 17 Year old 01
Male 6 18 Year old 11
19 Year old 15
20 Year old 03
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Table 2.
Mean SAA levels pre- exam | Mean SAA levels post- exam
Average 97.8 81.6
Male 106.3 87.5
Female 95.7 80.1
Table 3.
Mean SAA levels Mean SAA levels
Stress score Stress score
pre- exam post- exam
Average 75.9615.8 97.8 65+1.0 81.6
Male 66.75+9.8 106.3 59.05+1.5 87.5
Female 80.05+7.1 95.7 71.16+1.3 80.1
Table 4.
Average of Std.
STUDY Mean | S.D differences Error Lower Upper t TWO X
GROUPS _ sidep | value
(xd) Mean
e e | 578 | 147 P
SAA levels post -16.27 0.3834 | -16.6534 | 16.6534 | 29 7761049 | 001
: 816 | 16.3
internal exams

DISCUSSION

The rising prevalence of stress across human populations
has emerged as a global concern, affecting nearly every
aspect of daily life. Despite significant research efforts,
the identification of a highly sensitive, reliable, and non-
invasive biochemical marker for objective stress
assessment remains incomplete. The present study aimed
to evaluate the influence of stress on salivary a-amylase
(sAA) activity among first-year dental students at Rajas
Dental College and Hospital, Tirunelveli District, Tamil
Nadu, India, by comparing pre- and post-examination
stress levels and validating SAA as an indicator of stress.

The findings revealed that students exhibited
significantly higher stress scores prior to internal
examinations, indicating heightened stress during this
period. This observation aligns with previous studies
demonstrating an increase in stress levels during
academic assessments, accompanied by a corresponding
elevation in salivary a-amylase activity (Chatterton et al.,
1996). Recent investigations have further shown that
SAA concentrations rise under stressful conditions and
vary proportionally with stress intensity (Takai et al.,
2004; Miyakawa et al., 2006; Nater et al., 2006; Lewis,
2006; Hebert and Lupien, 2007; Wagner et al., 2010;
Hellhammer et al., 2009).

Analysis of the present data did not reveal any significant
gender-related differences in stress scores, suggesting
that the stress experienced by students in higher
education is independent of sex. This elevated stress may
be attributed to the transition from school-based to
college-level examination patterns, which introduce new
academic demands and evaluation methods. Correlation
analysis demonstrated a strong positive association
between stress scores and sAA activity (p < 0.01), and
regression analysis confirmed that stress score was a
significant predictor of SAA variation (p < 0.01). These

findings corroborate earlier reports, underscoring the
clinical relevance of salivary a-amylase as a robust, non-
invasive biomarker for stress assessment. Furthermore,
SAA activity represents a valuable tool for monitoring
autonomic nervous system activity and quantitatively
evaluating stress levels in academic and clinical settings.

CONCLUSION

This study demonstrates that salivary a-amylase activity
reliably reflects acute stress levels among first-year
dental students, particularly during examination periods.
The strong positive correlation between stress scores and
SAA activity highlights its potential as a sensitive, non-
invasive biomarker for objective stress assessment and
monitoring of autonomic nervous system function. These
findings support the clinical and academic utility of SAA
measurement and warrant further research to validate its
applicability across diverse populations and educational
settings.
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