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ABSTRACT

Background: stress is the reactions of the body to forces of a deleterious nature, infections and various abnormal
states that tend to disturb its normal physiological equilibrium; It is described as adverse emotions or reactions fo
unpleasant experiences; Thus, any real or perceived physical, social, or psychological event or stimulus that causes
bodies to react or respond have deleterious effects on the general and oral health. The aims of this study were to
assess the severity of dental caries among the students with different categories of stressful life events in relation to
physicochemical characteristics of whole stimulated saliva.

Materials and Methods: the total sample is composed of 300 students (males only) aged 17-18 years old, who are
randomly selected from 10 school in the First Al-Karkh/Baghdad. The total sample classified info three categories (less
stress, more stress, accumulative stress) according fo stressful life events scale (SLE); the sub sample consist of 60
students who are randomly selected from the total sample each category composed of 20 students. Diagnosis and
recording of dental caries was assessed according to Decay, Missed, Filled surface index (D1.4MFS) of Muhlemann
(1976). Stimulated salivary samples were collected from the 60 students then measuring salivary flow rate; and
chemically analyzed to determine salivary interlukin-6 (IL-6), cortisol, and fotal protfein. All data were analyzed using
SPSS version 21.

Results: Results recorded the highest mean rank value of (DMFS) was among the accumulative stress category of
stressful life events scale followed by more stress category, the lowest mean rank value was among less stress
category with statistically high significant difference (P< 0.001). For the severity of dental caries (DS) Fraction was
higher among the accumulative stress category than more stress and less stress categories respectively (P< 0.001).
According to the grades of lesion severity, for all fractions the higher mean rank values was among accumulative
stress category with no statically differences except for (D2) was significant (P< 0.05). The data from salivary analysis
showed that, the highest values of salivary total protein and (IL-6) were among the accumulative stress category,
followed by more stress then the lowest value among less stress category, while the cortisol showed the opposite
picture, however all these differences were noft significant. DMFS correlated positively with flow rate among less stress
and accumulative stress categories and negatively with more stress category, while for (DS) correlated negatively
with flow rate with highly significant for more stress category and accumulative category and positively related with
significant for low stress category. The salivary constituents showed negative correlation with (DMFS) for all categories
of stressful life events scale except for IL-6 and cortisol were posifively correlated for accumulative category with non-
significant difference.

Conclusion: The study revealed that, stressful life events have a significant deleterious impact on the oral and dental
health including caries experience as well as the effect on the normal levels of salivary constituents.
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INTRODUCTION ) )

Stress is the most important concept that deal with and exceed the resources available to
underlines all the attempts to understand the them, then only at this point do they perceive

influences of social experience, events and stress that could lead to disease ©®). A subject
physiological factors on the general health and exhibits stress response or not depends upon the

oral health ®. Stress was originally derived from factors, including coping behaviors, genetic
the latin word “stringi” which means, “to be predisposition, concomitant stressors, level of

drawn tight”. Tt is “an inharmonious fit between social support and their lifestyle factors _(4). There
the person and the environment, one in which the are two kinds of stress: acute and chronic: Acute
stress (Short-term stress) is typically intense,
flares quickly, and disappears quickly such us
stress response that prepare the immune system
for challenges like infection imposed by stressor.
Although chronic stress may not feel as intense,

person’s resources are taxed or exceeded, forcing
the person to struggle, usually in complex ways,
to cope” @. One of the theories that try to explain
influence of stress on health revealed that, if
people perceive an event as more than they could
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problems (). Stressful life events detract from
self-care behavior, consequently, the existence
leads to the neglect of the duties of the medical
care, including oral health ®. Some health
psychologists have studied the effects of
significant life events, people who have had
major life changes (loss of spouse or other close
relative, loss of job) have a higher incidence of
cardiovascular diseases and early death than
those who do not ©. Other researcher had
evaluated the effects of clusters of life events and
their possible influence on mental and physical
health (9, Because of the circumstances
experienced by the people in the Iraqgi
environment, particularly adolescents it was
necessary to adopt an accurate scale to measure
the relationship of these non-natural events with
oral health; so the researcher adopted stressful
life events scale (SLE), which is specific scale
designed to measure the stress of life events by
using questioneers which consisted of (30) items
distributed to four categories (Loss, Social
rejection, Poverty, Loss of safety), for each event
two alternatives (passed, not passed), so the
students have to answer for each event pass or
not U, Adolescents face various transitions and
challenges, including puberty, poverty, schools
changes, investment in peer, and changes in
relationships with family 2. However, each of
these events has the potential to become sources
of stress; in general, adolescence is considered
important for oral health, because majority of
individuals during this period have tendency to
gain independence in making personal and diet
related choices. Moreover, Iragi Children had
been exposed to fighting in the streets, passing
dead bodies on the way to school, seeing
relatives and friends killed or severely injured,
and other actions of war and occupation @),
Psychological health is recognized as a key
public health issue for conflict- affected
population 4. Dental caries is one of the most
prevalent oral diseases of public health concern
affecting all ages including adolescents (%), Oral
health behaviors are established and habits are
formed during adolescence, heavily influenced
by the social environment related to peers (6).
The relation between stress and increased
susceptibility of dental caries was demonstrated
in a several studies *31718)  The protective
functions of saliva and the association between
oral disease and psychological factors is
considered. It is surprising how psychological
stress can alter the defense systems in saliva.
Psychological stress produce change in salivary
flow and components (9, The relation between
stress and salivary flow rate was controversy,
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some studies showed that the salivary flow rate
does not change during stress responses (29;
while other found that reduce salivary flow rate
in relation to psychological conditions @Y. On the
other hand many studies suggested that salivary
total protein level increase in response to
psychological stress by number of mechanisms
(222324) " Saliva is a mirror to the general health
condition that reflects various systemic changes
in the body @%.Where the composition of saliva
immediately reflects the sympathetic and
parasympathetic nervous systems, hypothalamic-
pituitary-adrenal (HPA) axis and immune system
response to stress ); levels of salivary I1L-6 and
other proinflammatory cytokines can be directly
stimulated by stressful  experiences and
depression other negative emotions. Indeed, both
physical such as exercises and psychological
stressors can provoke increases in
proinflammatory cytokines "), Cytokines are
closely associated with the pathogenesis of
inflammation in oral soft tissues 829, and
evidence indicates that they contribute to the
initiation and progression of dental caries 9.
Saliva contains free, biologically active cortisol
as opposed to total cortisol present in serum or
plasma and the concentration of cortisol in saliva
is independent of the salivary flow rate ©1.32),
Salivary cortisol is capable of affecting local,
mucosal immunity and oral microbial flora, and
that mucosal immune competence affects
bacterial colonization and growth ©3. It affects
the performance of some immune system cells
(34, Basal salivary cortisol and cariogenic
bacteria were the strongest predictors of dental
caries, and from a theoretical perspective,
salivary cortisol could plausibly suppress
mucosal immunity against cariogenic bacteria
@536) In Irag, several studies were conducted
regarding the relation between dental disease
with salivary total protein, cortisol and
interleukine-6. Yet, no previous Iragi study
conducted to search stressful life events in
relation to dental caries, salivary total protein,
cortisol and interleukin 6 among 17-18 years old
secondary school students in Baghdad City/lraqg.
For all these explanations, this study was
designed.

MATERIALS AND METHODS

The sample consist of 300 students
(males only) aged 17-18 years old, who are
randomly selected from 10 secondary school in
the First Al-Karkh/Baghdad. Oral examination
and stressful life events were recorded for all
students by mean of self recorded questionnaire
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using stressful life events scale (SLE) which
designed for this purpose, this scale characterized
by validity and be appropriate for the Iraqi
environment and able to measure different and
various types of stress M3, For salivary analysis,
sub sample of 60 students (20 students selected
randomly from each category). Caries severity
was diagnosed by decay, missing, filling surface
index (D1.4sMFS) according to criteria suggested
by Muhlemann 7. Plane mouth mirror and
dental explorer were used. The collection of
stimulated saliva from the total sample (300
students) were performed before the students
answering questionnaire of (SLE) scale and
under standard condition following instruction
cited by Tenovuo and Lagerl @8, Each
participant was asked to sit in comfortable
position and chew a piece of Arabic gum (0.5-0.7
gm) for one minute then all saliva was removed
from mouth by expectoration , after that chewing
was continued for 10 minute with same piece of
gum and the salivary samples was collected in
sterile screw capped tubes. Salivary flow rate
was determined before centrifuged the samples
after the foam was faded by dividing the total
volume of collected saliva (stimulated) in
milliliter on the total time of saliva collection in
minute (ml/min) ). The samples of saliva were
taken to the laboratory for centrifuge at 3000 rpm
for 15 min; then the clear supernatant was
separated by micropipette and was divided to 3
portions , stored at (-25 C) in a deep freeze until
the time of biochemical analysis in the Teaching
Laboratories in the Medical City Hospital and
Poisoning Center. Total protein (mg/dl)
determined by colorimetric method, Syrbio kit
was used according to the manufactured
instructions “9. For determination of IL-6 in
saliva, commercially available ELISA was used
and performed as recommended in leaflet with
kit  (Salimatrics Company, USA) ¢,
Measurement of salivary cortisol was done by
means of High sensitivity, salivary cortisol
enzyme-linked immunosorbent assay (ELISA),
based on the principle of competitive binding
(Demeditec Company, Germany) “2),

Non-normally distributed variables were
conveniently presented by median and mean
rank. The Kruskal-wallis test was used to assess
the statistical significance of difference between
more than 2 groups. The Spearman linear
correlation was used to assess the direction,
strength and statistical significance of linear
correlation between 2 quantitative variables, one
of which being non-normally distributed. Data
analysis was conducted by application of SPSS
program version 21.
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RESULTS

Table (1) represents caries experience
(D1-4MFS) according to categories of stressful
life events. The highest mean rank value was
among accumulative stress category followed by
more stress category and less mean rank value
was among less stress category with statistically
highly significant difference (P< 0.001); the
same picture was obtained for (DS) fraction.
Mean rank values of MS component not
significantly differs among the three groups of
scale with lower mean rank among less stress
group of students and higher for more stress
group. For FS component, the accumulative
stress group has mean rank value higher than
other two groups followed by less stress group
then the more stress group value. However, all
these differences were not significant (P> 0.05).
Table (2) illustrates the grades of caries severity
(D1-4) among study groups. The mean rank of all
grades of lesion severity were higher among
students with accumulative stress category of
scale with no significant difference (P> 0.05)
except the result of D; since it shows higher
mean rank among the students with more stress
with statistically significant difference. Table (3)
demonstrated mean rank values of salivary
constituents among students according to
stressful life events scale (SLE). Mean values of
total protein were more among the students in
accumulative stress category, followed by more
stress category and least values for less category.
Moreover, the same result was found for IL-6,
while for salivary cortisol the opposite result was
noticed; regarding salivary flow rate, mean rank
values differ slightly among the students in all
categories of (SLE) scale, with higher mean rank
values among the students with accumulative
stress category, followed by more stress and less
stress respectively, however, all these differences
were statistically not significant (P> 0.05). Table
(4) demonstrated the correlation coefficient
between salivary flow rate and caries experience
according to the categories of (SLE) scale.
DMFS in addition to caries severity (DS)
represented by grades of lesion severity
(D1,D2,D3,D4) were weak and positive correlated
with flow rate among the students of less stress
category, however all these correlations were not
significant (P> 0.05) except for (DMFS, DS), it
was significant; while among the more stress
category negative correlations were noticed
between flow rate and D1, D,, DS, and DMFS
with statistically significant. The opposite result
was noticed concerning Ds and D4 as a weak
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positive not significant correlation with flow rate
(P> 0.05). Concerning the accumulative stress
category, weak negative and not significant
correlations for Dz, D3 and DS with flow rate
except it was significant for D1, while for D4 and
DMFS, positive weak correlations were found.
However all these correlations were found be not
significant (P> 0.05). Table (5) illustrates the
correlation coefficient between caries experience
(DS, DMFS) and salivary constituents according
to categories of (SLE) scale. Results revealed
weak negative not significant correlation
between salivary total protein and (DMFS) for all
categories, while for (DS), the opposite results
was found, all these correlations were not
significant (P> 0.05). Concerning salivary IL-6,
the correlations were negative not significant
except for accumulative stress category it was
weak positive, for (DS), the correlations were
weak positive not significant except for less
stress it was negatively correlated. Regarding
salivary cortisol, for all the correlations were in
negative direction and significant only for
(DMFS) among less stress, while for
accumulative stress category it was weak
positive. Table (6) demonstrates the correlation
coefficient between total protein and salivary
constituents according to categories of (SLE)
scale. For less stress, correlations were weak and
in positive direction except a negative
correlations with IL-6 was noticed with
statistically not significant (P> 0.05). Concerning
more stress category, the direction was positive
except for flow rate was in negative direction,
with only highly significant correlation with IL-
6. For accumulative stress category, the direction
of correlations were positive except for cortisol
it was negative, with statistically not significant
(P> 0.05).

DISCUSSION

Stress may tend to have a negative effect on
immunological response of body, which
represents an important example of mind body
interaction that leading to an imbalance between
host and microorganism which influence oral
environments and subsequent development oral
diseases @43, In this study, the experience of
dental caries among accumulative stress category
was significantly higher than other categories of
(SLE) and the increased dental caries among
stressful individuals agrees with other study ©18),
This could be attributed to different bacterial
levels were found under stress and relaxation
conditions, which supports the concept that stress
may contribute to dental caries and relaxation
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may have an anticariogenic effect by affecting
the immune system and compromising host
resistance to cariogenic bacteria by increasing
salivary catecholamines and corticosteroids ©3);
also unhealthy emotional eating habits usually
associated with stressful individual leading to
frequent snacking and more intake of sugar
containing diet @744, By impaired performance
of self-care habits and neglect oral hygiene
measure leading to poor oral hygiene creating
favorable environment mainly for cariogenic
bacteria 9. Also reducing salivary secretion
may greatly influence the ability of saliva to
flush  microorganisms (cariogenic bacteria),
substrates and maintain oral cleanliness which
leads to subjective oral dryness “®; even if the
results of cortisol and salivary flow rate were
almost equal between three categories, the
decrease in salivary flow rate and increase in the
cortisol level among the students of accumulative
category have been occurred and return to
normal level, because of this study measured
chronic effects of stress events and situations
before six months ago, also the effect of
psychological stress on salivary cortisol
concentrations was transient and gradually
decreases after stressor, same results found by
“7); since dental caries is a chronic disease, it is
likely that there was a role for salivary
constituents change in progression of disease.
Although the mean rank of salivary flow were
found in the present study to be not significantly
differ among different categories but still salivary
flow rate was in significant negative correlation
with (D1 and D) and highly significant with
(DS) among students with more stress, this
results in line with other studies 849, This could
be attributed to that higher the flow rate, faster
the clearance, higher the buffer capacity and
prevention of oral infection and dental caries 0.
While among less stress category, flow rate was
significant positive correlation with (DS and
DMFS), this could be attributing to normal caries
experience among students with less stress and
adolescents in general with relatively unchanged
flow rate , in addition, flow rate may have little
bearing on caries activity at a specific point in
time and one-time determination of salivary flow
rate may not be a comprehensive evaluation of
salivary flow functions 3. Salivary total protein
was found positively related to caries severity
(DS), the same results were found in other
studies ®2; while other study found that total
protein related negatively with dental caries
experience (DMFS) “8), However, Total salivary
proteins may have both protective and
detrimental properties. Thus, salivary proteins
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can be known as “double edged” swords,
adhesins and agglutinins play a detrimental role
by increasing the colonization of microorganisms
(53), Moreover, when total protein level of saliva
elevated, which leads to elevated saliva viscosity
and reduced saliva quantities which in turn lead
to decrease salivary cleansing action of saliva ¢4,
Other explanation for the increase in caries
experience with increase SLE could be due to
increase in salivary interlukin-6 (IL-6) among
students with accumulative stress category, this
result in line with other study G%. Cytokines are
important in immunity and inflammation ©9),
however, it is known that proinflammatory
cytokines play role in molecular mechanism
connected to dental caries, but the details remain
unexplained. However, IL-6 correlated positively
with dental caries experience (DMFS) and caries
severity (DS) in accumulative and more stress
category, this result was parallel with other
studies %58, On the other hand, chronic stressful
life events are risk factors for contracting
depression, the pathophysiology of which is
strongly associated with impairments in
serotonergic  (5-HT) neurotransmission ~ ®7),
which is later linked to the high carbohydrate
intake. Salivary cortisol reported to be negatively
correlated with (DS and DMFS), this result agree
with other studies ©859  while among
accumulative stress (DMFS) was positive
correlation, which agree with other studies (6:60);
however, all these differences were not
significant. The current study revealed a highly
significant positive correlation between salivary
total protein and IL-6 among more stress and
accumulative stress categories this result in line
with other study ®Y. IL-6 initiates and up-
regulates inflammation, triggers the release of
acute phase proteins 2, however, the exact
mechanism by which total salivary protein level
increase in relation to IL-6 in saliva was not
clear, but this relation may be attributed firstly, to
that salivary total protein level increase in
response to psychological stress by numbers of
mechanism (222324 However, concerning the
relations between salivary constituents, IL-6 was
reported to be negatively correlated with cortisol,
this results in line with other study ©3), which
may be attributed to repeated episodes of acute or
chronic stress can cause a state of Allostatic Load
4, While the result of present study showed that
a weak negative relation between salivary
cortisol and total protein this in line with other
studies @358 this could be attributed to high
catecholamine levels are associated with stress,
which can be induced from psychological
reactions or environmental stressors, which is in
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turn effects on saliva secretion by significantly
reduces the total protein and a-amylase
concentration 9. Moreover, salivary cortisol and
total protein a-amylase changes are independent
to each other.

REFERENCES

1- Honkala, David, Sergei. Dental caries and stress
among South Africans political refugees. Quintessence
International Academic Journal Aug1992; 23(8):579.

2- Lazarus RS, Folkman S. Stress, Appraisal and Coping.
New York: Springer, 1984.

3- Jain M, Singh A, Sharma A. Relationship of
Perceived Stress and Dental Caries among Pre University
Students in Bangalore City. Journal of Clinical and
Diagnostic Research Nov 2014; 8(11):131-134.

4- Boyapati L, Wang H. The role of stress in periodontal
disease and wound healing. Periodontology 2000 May
2007; 44(1):195-210.

5- Seaward B. Managing Stress: Principles and Strategies
for Health and Well-Being. 6" ed. Sudbury,
Massachusetts, Jones and Bartlett Publishers, 2009.

6- Byrne G, Davenport S, Mazanov J. Profiles of
adolescent stress: The development of the Adolescent
Stress Questionnaire (ASQ) Journal of
Adolescence 2007; 30:393-416.

7- Stevens J, Murphy S, McKnight K. Traumatic stress
and gender differences in relationship to substance abuse,
mental health, physical health, and HIV risk behavior in a
sample of adolescents enrolled in drug treatment. Child
Maltreatment 2003; 8:46-57.

8- Helgeson S, Escobar O, Siminerio L, Becker D.
Relation of Stressful Life Events to Metabolic Control
Among Adolescents With Diabetes: 5-Year Longitudinal
Study. American Psychological Association J 2010;
29(2):153-159.

9- Taylor E. Health psychology. 5" ed. New York,
McGraw-Hill. 2003.

10- Wilburn R, Smith E. Stress, self-esteem, and suicidal
ideation in late adolescents. Adolescence 2005; 40:33-46.
11- Abdul-Ghani H. Hostility and its relation with
stressful life events in secondary schools students. Ph.D.
Thesis, Collage of Arts, University of Al-Mustanseriyah,
2005.

12- Holmbeck N, Friedman D, Abad M, Jandasek B.
Development and psychopathology in adolescence. In:
Wolfe A, Mash J, eds. Behavioral and emotional
disorders in adolescents, 2" ed. New York: The Guilford
Press, 2006.p.21-55.

13- Unicef, Geneva. The Unicef Children's Fund, 15th of
March, 2013.

14- Mollica RF, Cardozo BL, Osofsky H, Raphael B,
Ager A, Salama P. Mental Health in complex
emergencies. Lancet 2004; 364: 2058-2067.

15- Petersen E, Bourgeois D, Ogawa H, Estupinan-Day
S, Ndiaye C. The global burden of oral diseases and risks
to oral health. Bull World Health Organ 2005;
83(9):661-9.

16- Mathewson J, Primosch E. Behavioral and Physical
Assessment. Fundamentals of Pediatric Dentistry. 3™ ed.
Carol Stream: Quintessence Publishing Co, Inc;
1995.P.7-23.

Pedadentics, Onthadontics and Preventive Dentistuy 143


https://en.wikipedia.org/wiki/Stress_(medicine)

J Bagh Cellege Dentistry

17- Vanderas P, Manetas C, Papagiannoulis L. Urinary
catecholamine levels in children with and without dental
caries. J Dent Res 1995;74(10):1671-78.

18- Pagare S, Nayak C, Kaur A. A study to analyze
perceived stress and it's relation to dental caries.
Scientific Journal 2009; 3:26-29.

19- Buduneli N, Kinane F. Host-derived diagnostic
markers related to soft tissue destruction and bone
degradationin periodontitis. J Clin Periodontol 2011;
38(11): 85-105.

20- Naumova A, Sandulescu T, Al Khatib P, Thie M, Lee
W, Zimmer S, Arnold W. Acute short-term mental stress
does not influence salivary flow rate dynamics. Plos
2012; 7:513-23.

21- Hugo N, Hilgert B, Corso S, Padilha M, Bozzetti C,
Bandeira R. Association of chronic stress, depression
symptoms and cortisol with low saliva flow in a sample
of south-Brazilians aged 50 years and older.
Gerodontology 2008; 25:18-25.

22- Morse R, Schacterle R, Eposito V, et al: Stress,
meditation and saliva: A study of separate salivary gland
secretions in endodontic patients. J Oral Med 1983;
38:150-160.

23- Bosch J,Brand H, Ligtenberg T, Bermond
B, Hoogstraten J, Amerongen N. Psychological stress as
a determinant of protein levels and salivary-induced
aggregation of Streptococcus gordonii in human whole
saliva. Psychosom med 1996; 58(4):374-82.

24- Ng V, Koh D, Betty Y, Chia E, Lim L. Salivary
biomarkers associated with academic assessment stress
among dental undergraduates. J Dent Educ 2003;
67:1091-1094.

25. Chiappelli F, Iribarren F, Prolo P. Salivary
biomarkers in psychobiological medicine. Bioinformation
2006; 8(1): 331-4.

26. Khaustova S, Shkurnikov M, Tonevitsky E,
Artyushenko V, Tonevitsky A. Noninvasive biochemical
monitoring of physiological stress by Fourier transform
infrared saliva spectroscopy. Analyst 2010; 135(12):
3183-92.

27- Waschul B, Herforth A, Stiller-Winkler R, Idel H,
Granrath N. Effects of plaque, psychological stress and
gender on crevicular IL-1beta and IL-1ra secretion. J Clin
Periodontol 2003; 30(3):238-248.

28- Eley M, Cox W. Advances in periodontal diagnosis.
5. Potential inflammatory and immune markers. Br Dent
J 1998; 184:220-223.

29- Mahmood A. Effect of the examination stress on
periodontal health status and salivary IL-1f among Iraqi
dental students. Master Thesis, Collage of Dentistry,
University of Baghdad, 2013.

30- Tajer D. Oral health status and salivary Interleukin-6
among preterm postpartum women in relation to baby
birth weight. Master Thesis, Collage of Dentistry,
University of Baghdad, 2007.

31- Bjorntorp P, Holm G, Rosmond R. Hypothalamic
arousal, insulin resistance and Type 2 diabetes
mellitus. Diabet Med 1999; 16:373-383.

32- DeSantis S, DiezRoux V, Hajat A, Aiello E, Golden
H, Jenny S, Seeman E, Shea S. Associations of salivary
cortisol levels with inflammatory markers: the Multi-
Ethnic Study of Atherosclerosis.
Psychoneuroendocrinology 2012; 37:1009-1018.

33- Nogueira D, Alves C, Napimoga H, Smith J, Mattos-
Graner O. Characterization of salivary immunoglobulin
A responses in children heavily exposed to the oral
bacterium Streptococcus mutans: Influence of specific

Vat. 29(1), March 2017

antigen recognition in infection. Infection and Immunity
2005; 73(9):5675-84.

34- Mahdivand A, Askari B, Askari A, Barzegari A.
Investigation of Salivary Osmolality, Solute Secretion
Rate, IgA to Osmolality Ratio, Saliva Flow Rate and
Cortisol Changes in Soccer Players. lIranian Journal of
Health and Physical Activity 2011; 2(2):43-9.

35- Boyce W, Den Besten P, Stamperdahl J, Zhan L,
Jiang Y, Adler E, Featherstone D. Social inequalities in
childhood dental caries: the convergent roles of stress,
bacteria and disadvantage. Social Science and Medicine
2010;71 (9):1644-1656.

36- Ali R. Salivary cortisol among low birth weight 5
years old kindergarten children in relation to dental
caries. Master Thesis, Collage of dentistry, University of
Baghdad, 2013.

37- Muhlemann H. Introduction to oral preventive
medicine. Quintessenze. 1976, 73-100.

38- Tenovuo J, Lagerlof F. Saliva. In: Thylstrup A,
Fejerskov O, eds. Text book of clinical cariology, 2™ ed.
Munksgaard, Copenhagen, Denmark, 1996.p.17-43.

39- Rantonen P. Salivary flow rate and composition in
healthy and diseased adults. Institute of Dentistry,
University of Helsinki, 2003.

40- Orsonneau L, Douet P, Massoubre C, Lustenberger P,
Benard S. An improved pyrogallol red- molybdate
method for determining total urinary protein. Clin Chem
1989; 35:2233-2236.

41- Chard T. An introduction to radioimmunoassay and
related techniques, 41" ed. Amsterdam: Elsevier, 1990.
42- Thomas L. Labor und Diagnose. 4™ ed. Auflage,
1992.

43- Johannsen A, Bjurshammar N, Gustafsson A. The
influence of academic stress on gingival inflammation.
Int J Dent Hy 2010; 8(1):22-27.

44- Sanlier N, Ogretir D. The relationship between stress
and eating behaviors among turkish adolescence. World
Applied Sciences Journal 2008; 4(2):233-37.

45- Niedert C, Dorner B. Nutrition care of the older adult:
a handbook for dietetics professionals working
throughout the continuum of care. 2" ed. Chicago, III:
American Dietetic Association, 2009.

46- Ranganath L, Shet R, Rajesh A. Saliva: a powerful
diagnostic tool for minimal intervention dentistry. J
Contemp Dent Pract 2012; 13(2):240-245.

47-Kugler J, Reintjes F, Tewes V, Schedlowski M.
Competition stress in soccer coaches increases salivary.
Immunoglobin A and salivary cortisol concentrations. J
Sports Med Phys Fitness Jun 1996; 36(2):117-20.

48- Mohammed A. Caries experience and salivary
physicochemical characteristics among overweight
intermediate school females aged 13-15 years in Babylon
— Irag. Master thesis, Collage of Dentistry, University of
Baghdad, 2013.

49- Khiala H. Depression status in relation to oral health
condition and salivary physiochemical characteristics
among 15 years old school students in AL-Swera City-
Wassit Governorate-lrag. Master Thesis. Collage of
dentistry, University of Baghdad, 2014.

50- Lima P, Diniz G, Moimaz A, Sumida H, Okamoto C.
Saliva reflection of the body. Int J Infect Dis 2010;
14(3):184-188.

51- Thaweboon S, Thaweboon B, Nakornchai S,
Jitmaitree S. Salivary secretory IgA, pH, flow rates,
mutans streptococci and Candida in children with
rampant caries. Southeast Asian J Trop Med Public
Health 2008; 39:893-9.

Pedodontics, Onthodaentics and Preventive Dentistry 144


http://www.ncbi.nlm.nih.gov/pubmed?term=Bosch%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=8827800
http://www.ncbi.nlm.nih.gov/pubmed?term=Brand%20HS%5BAuthor%5D&cauthor=true&cauthor_uid=8827800
http://www.ncbi.nlm.nih.gov/pubmed?term=Ligtenberg%20TJ%5BAuthor%5D&cauthor=true&cauthor_uid=8827800
http://www.ncbi.nlm.nih.gov/pubmed?term=Bermond%20B%5BAuthor%5D&cauthor=true&cauthor_uid=8827800
http://www.ncbi.nlm.nih.gov/pubmed?term=Bermond%20B%5BAuthor%5D&cauthor=true&cauthor_uid=8827800
http://www.ncbi.nlm.nih.gov/pubmed?term=Hoogstraten%20J%5BAuthor%5D&cauthor=true&cauthor_uid=8827800
http://www.ncbi.nlm.nih.gov/pubmed?term=Nieuw%20Amerongen%20AV%5BAuthor%5D&cauthor=true&cauthor_uid=8827800
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kugler%20J%5BAuthor%5D&cauthor=true&cauthor_uid=8898518
http://www.ncbi.nlm.nih.gov/pubmed/?term=Reintjes%20F%5BAuthor%5D&cauthor=true&cauthor_uid=8898518
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tewes%20V%5BAuthor%5D&cauthor=true&cauthor_uid=8898518
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schedlowski%20M%5BAuthor%5D&cauthor=true&cauthor_uid=8898518
http://www.ncbi.nlm.nih.gov/pubmed/8898518
http://www.ncbi.nlm.nih.gov/pubmed/8898518

J Bagh Cellege Dentistry

52- Radhi NJ. Salivary vitamins and total proteins, in
relation to caries- experience and gingival health,
according to nutritional status of a group of five-year old
children. J Bagh Collage Dentistry 2012; 24(3):129-136.
53- Deshpande R, Panvalkar S, Kulkarni A, Gadkri V.
Age-related changes of the human salivary secretory total
protein complex and trace elements in children between
the age group of 3-16 years. J Biomed Sci Res 2011,
3:362-7.

54- Akyuz S, Yarat A, Erdem H, Ipbuker A, Emekli N.
The electrophoretic examination of salivary proteins in
diabetic children and the comparision with dental
findings. Year Book Turk. Diabetol 1995; 11:178-184.
55- Benabdelmoumene S, Dumont S, Petit C, Poindron P,
Wachsmann D, Klein J. Activation of human monocytes
by Streptococcus mutans serotype f polysaccharide:
immunoglobulin G Fc receptor expression and tumor
necrosis factor and interleukin-1 production. Infect
Immun 1991; 59:3261-3266.

56- Gornowicz A, Bielawska A, Bielawski K, Grabowska
Z, Wojcicka A, Zalewska M et al. Pro-inflammatory
cytokines in saliva of adolescents with dental caries
disease. Ann Agric Environ Med 2012; 19:711-716.

57- Markus C, Olivier B, Panhuysen G, Gugten J, Alles
M, Tuiten A, Westenberg H, Fekkes D, Koppeschaar H,
Haan E. The bovine protein a-lactalbumin increases the
plasma ratio of tryptophan to the other large neutral
amino acids, and in vulnerable subjects raises brain
serotonin activity, reduces cortisol concentration, and
improves mood under stress. Am J Clin Nutr 2000;
71:1536-44.

Vat. 29(1), March 2017

58- Azarbayjani A, Dalvand H, Fatolahi H, Hoseini S,
Farzangi P, Stannard S. Responses of salivary cortisol
and a-amylase to official competition. Journal of human
sport and exercise 2011; 6(2):385-391.

59- Hira p. Buffering capacity of saliva, salivary flow
rate and cortisol level in patients with active caries.
Master thesis, the School of Oral Health Sciences,
Faculty of Health Sciences, University of the
Witwatersrand, Johannesburg, 2012.

60- Pani S, Abuthuraya D, AlShammery H, AlShammery
D, AlShehri H. Salivary Cortisol as a Biomarker to
Explore the Role of Maternal Stress in Early Childhood
Caries. International Journal of Dentistry 2013; 2013:1-5.
61- Al-Rassam Z , Taha M . Serum cytokines profiles and
some salivary parameters in chronic periodontitis patients
in Mosul — Irag. International Journal of Sciences: Basic
and Applied Research (IJSBAR) 2014; 16(1):339-350.
62- Gabay C, Kushner I. Acute-phase proteins and other
systemic responses to inflammation. N Engl J Med 1999;
340:448-54.

63- VonKanel R, Kudielka M, Preckel D, Hanebuth D,
Fischer E. Delay response and luck of habituation in
plasma interleukin-6 to acute mental stress in men. Brain,
Behavior and Immunity 2006; 20:40-48.

64- McEwen S. Allostasis and allostatic load:
Implications for nuerpsychopharmacology.
Nueropsychopharmachology 2000; 22:108-124.

65- Nederfors T, Dahlof C. Effects of the beta-
adrenoceptor antagonists atenolol and propranolol on
human whole saliva flow rate and composition. Arch
Oral Biol 1992; 37:579-584.

Pedodontics, Onthodaentics and Preventive Dentistry 145



J Bagh College Dentistuy Vat. 29(1), Maxch 2017

Table (1): Caries experience (DMFS) and its components (DS, MS, FS) (Median, Mean Rank) according

to categories of Stressful Life Events scale.
** Highly significant P< 0.01

Stressful Life Events scale categories -
Statistical
Low level stress More stress Accumulative stress differences
. Mean . Mean . Mean Chi-
No Median Rank No Median Rank No Median Rank value P
DS 8 118.9 10 158.3 11 173.8 17.85 | P<0.001**
MS 0 146.0 0 153.0 0 150.9 1.353 0.51
87 143 70
FS 0 155.6 0 144.4 0 156.5 2.021 0.36
DMFS 10 123.4 12 155.6 13 173.7 14.03 | P<0.001**

Table (2): Caries experience represented by grades of Lesion severity (D:-D4) (Median, Mean Rank)

according to categories of Stressful Life Events scale .
*Significant P < 0.05

Stressful Life Events scale categories -
Statistical
Low level stress More stress Accumulative stress differences
. Mean . Mean . Mean Chi-

No Median Rank No Median Rank No Median Rank value P
D1 3 144.8 3 152.8 35 153.0 0.536 0.76
D> 3 132.4 4 160.5 3 152.5 5.832 0.05*

87 143 70

Ds 1 140.4 1 152.9 1 158.2 1.959 0.38
Da 0 141.0 0 150.7 0 161.8 2.741 0.25

Table (3): Salivary constituents and flow rate (Median, Mean Rank) according to categories of Stressful Life
Events scale.

Stressful Life Events scale categories -
Statistical
Low level stress More stress Accumulative stress differences
. Mean . Mean . Mean Chi-
No Median Rank No Median Rank No Median Rank value P
Total
protein 52.84 27.6 55.29 29.8 64.6 345 1.640 | 0.44
(mg/dl)
IL-6
(pa/mi) 20 4.635 29.3 20 4.45 29.6 20 5.18 33.8 1.048 | 0.59
Cortisol 2.880 316 2.74 305 2.74 292 | 0202 | 0.90
(ng/ml)
Flow rate 0.84 30.2 0.9 30.5 0.83 30.8 | 0.013 | 0.99
(ml/min)
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Table (4): Correlation coefficient of salivary flow rate with caries experience (DMFS and DS)
and grades of lesion severity according to categories of Stressful Life Events scale .

Stressful Life Events scale categories

Low level stress More stress Accumulative stress

r P r P r P
D 0.30 0.170 -0.43 0.050* -0.48 0.03*
D, 0.08 0.70 -0.54 0.016* -0.009 0.97
D3 0.28 0.210 0.005 0.980 -0.13 0.58
Dy 0.26 0.240 0.12 0.620 0.04 0.87
DS 0.51 0.015* -0.67 0.001** -0.39 0.10
DMFS 0.49 0.019* -0.19 0.420 0.25 0.30

**Highly significant P < 0.01 *Significant P < 0.05

Table (5): Correlation coefficient between caries experience (DMFS, DS) and salivary
constituents according to categories of Stressful Life Events scale.

Stressful Life Events scale categories

Low level stress More stress Accumulative stress

r P r P r P
Total Ds 0.02 0.92 0.11 0.65 0.03 0.90
protein DMFs -0.12 0.58 -0.17 0.47 -0.12 0.61
IL-6 Ds -0.05 0.81 0.20 0.39 0.06 0.79
DMFs -0.09 0.68 -0.19 0.43 0.05 0.83
Cortisol Ds -0.21 0.33 -0.06 0.80 -0.30 0.21
DMFs -0.40 0.05* -0.05 0.82 0.08 0.73

*Significant P < 0.05

Table (6): Correlation coefficient between salivary Total protein and salivary constituents
according to categories of Stressful Life Events scale .

Stressful Life Events scale categories
Less stress More stress Accumulative stress
r P r P r P
IL-6 (pg/ml) -0.13 0.55 0.64 0.003** 0.30 0.21
Cortisol (ng/ml) 0.08 0.71 0.31 0.19 -0.05 0.81
Flow rate (ml/min) 0.15 0.49 -0.24 0.31 0.30 0.21

**Highly significant P <0.01
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