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Abstract 

Background: Stress has increasingly become a major concern for public health. It is known that 
psychological stress could produce physiological effects resembling physical challenges in a varie-
ty of physiological systems. Salivary cortisol reliably reflects the hypothalamus-pituitary-
adrenocortical axis (HPA) activity. Aim: to describe the risks with constant exposure to stress and 
to determine its association with salivary cortisol. Patients and Methods: Cross-sectional study of 
81 resident physicians working in Suez Canal University Hospital. Occupational psychosocial risk 
and perceived stress level were assessed with validated version of the Copenhagen Psychosocial 
Questionnaire (COPSOQ). Salivary cortisol was also measured as a biochemical marker of stress in 
the morning and evening. Results: The physicians reported psychosocial risk factors, particularly 
high demand on psychological resources and low job control. Cortisol levels were within the 
normal range. On bivariate analysis, no associations were found between COPSOQ findings and 
cortisol levels. Conclusions: Resident physicians are in a potentially harmful working situation, alt-
hough we detected no effect on cortisol level as a biochemical marker of stress. 
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Introduction  

It is widely accepted that psychological 
stress could produce physiological effects 
that are similar to those produced by phys-
ical challenges in a variety of physiological 
systems. Two primary systems are particu-
larly involved in setting on the stress re-
sponse, hypothalamus/ pituitary/ adreno-
cortical axis (HPA) and sympatho-adreno-
medullary (SAM) system. The activation of 
HPA causes an increase in cortisol secretion 
in adrenal cortex(1,2). Salivary cortisol con-
centrations are closely correlated to serum 
cortisol. Thus, it reliably reflects the HPA 
activity, and is a more practical assessment 
tool than blood collection in stress re-
search due to its potential to elicit spurious 
increases in cortisol secretion reflecting a  

hyper-stress component. Many reports 
have shown that various kinds of psycho-
logical stress activate the HPA of cortisol 
release, and consequently, induce signifi-
cant increases in salivary cortisol level 
above the resting baseline level(3). Stress 
has increasingly become a major concern 
for public health. In this regard, it is a well-
recognized problem among health work-
ers, affecting physicians in general and es-
pecially those who work in the emergency 
critical situations(4). Stress is a functional 
response, which allows the organism to 
adapt to physical situations or psychologi-
cal demands. Stress appears when the indi-
vidual does not have, or believes he does 
not have, the skills required to meet a situ-
ation, and cannot therefore meet his/her 
professional demands(4). Thus, high and 
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sustained levels of stress contribute to the 
etiology of many diseases, such as cardio-
vascular disease(5), or increased incidence 
of viral infection(6-8). Stress can also in-
crease psychiatric co-morbidity among 
medical staff(9). A situation perceived as 
stressful triggers a series of mechanisms 
among which is the activation of the 
hypothalamo-hypophyseal-adrenal axis, 
one of whose end products is cortisol. This 
biochemical marker is particularly sensitive 
to chronic stress(10). Numerous studies 
have focused on analyzing and correlating 
stress and physiological indicators of 
stress(11,12). However, we understand that 
this dyad is necessary but not sufficient to 
evaluate it. Besides these, one should also 
analyze the psychosocial risks associated 
with the job(13), and whether these intrinsi-
cally predispose the worker to suffer high 
levels of stress. Medical staff works under 
high pressure, because of the unpredicta-
bility of demand and the need to respond 
rapidly to situations. Moreover, their activi-
ty is conditioned with misuse of Medical 
staff by the general population and current 
budgetary constraints(14,15). Therefore, med-
ical staff is considered at risk of high levels 
of stress. The aim of this study was to de-
scribe the risks with constant exposure to 
stress and to determine salivary cortisol 
levels in a sample of medical staff, and ex-
plore the association, between these two 
variables.  

Subjects and Methods  

Subjects 
An analytical cross-sectional study was 
conducted between July 2014 and Septem-
ber 2014 in the Suez Canal University Hospi-
tal. The participants were 81 resident phy-
sicians (37 females and 44 males), with at 
least 3 month of work duration. To avoid 
the effects of potential confounding fac-
tors that may affect either exposure or 
outcome variables, physicians who had any 

of the following criteria were excluded 
from the study: 1) Diabetes, Hypertension, 
Migraine or taking regular medications, 2) 
Any surgical operations during last month, 3) 
Loss of any family member during the last 
month, 4) smokers or alcoholics, 5) Pregnan-
cy and during perimentstrual changes.  

Methods 
Each participant was given instructions on 
how to complete the questionnaires, along 
with a sheet of instructions. A written con-
sent form was taken from each participant 
as mandated by the Research Ethics Board 
[REB] of the Faculty of Medicine, Suez Ca-
nal University in accordance with Helsinki 
declaration.  

Assessment of psychosocial stressors 
The questionnaire for assessment of psy-
chosocial stressors is based on items of 
(COPSOQ)(16). It is designed to identify 
measure and assess exposure to six large 
dimensions of psychosocial risks, namely: 1) 
Psychological demands (workload in rela-
tion to time available to perform it and 
transfer of feelings at work). 2) Dual role 
(need to respond simultaneously to the de-
mands of professional work and domestic 
work and family). 3) Job control (range of 
autonomy in how to perform the work and 
the possibilities of applying skills and 
knowledge). 4) Social support and quality 
of leadership (support from superiors or 
colleagues at the performance of work). 5) 
Esteem (staff recognition and respect ob-
tained in relation to the effort made at 
work). 6) Uncertainty about the future 
(concern about changes in working condi-
tions or job loss). These levels of exposure 
were classified qualitatively as unfavorable, 
intermediate, or favorable. This criterion 
referred to the psychosocial risk that has 
its origin in the organization of the work.  

Measurement of cortisol level  
Salivary Cortisol was measured in the morn-
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ing (30 minutes after waking up) and in the 
evening (at the end of workday)(17). Quanti-
tative determination of Cortisol was done 
by enzyme immunoassay principle. Sam-
ples were collected and stored at –4°C for 
up to 24 hours then stored at –20°C until 
analysis. Cortisol in saliva was measured 
using the commercial kit Imunospec® ac-
cording to the manufacturer's instructions 
(Immunospec Corporation USA) Catalog 
No. E18-188. Reference values for cortisol in 
saliva were provided by the manufacturer.  

Statistical analysis 
Statistical analysis was performed using 
SPSS 16.0 and Microsoft Excel 2007. Differ-
ences with a p value less than 0.05 were 
considered statistically significant. 

 

Results 

Dimensions of exposure to stress 
The scores of the dimensions that make up 
the questionnaire and exposure levels cor-
responding to mean scores on each dimen-
sion were presented in table (1). Unfavora-
ble exposure was observed in almost all 
dimensions (Psychological demands, Dual 
role, Social support and leadership Es-
teem). Unfavorable psychological demands 
(values between 12 and 24). Unfavorable 
dual role (values between 7 and 16). Inter-
mediate control over work (values be-
tween 19 and 25). Unfavorable social sup-
port (values between 0 and 24). Unfavora-
ble esteem (values between 0 and 9).  
 

 

Table 1: Scores of each dimension and its level of exposure 
 Mean ± SD Level of exposure 

− Psychological demands  15.5 ± 3.3 Unfavorable 
− Dual role 8.7 ± 3.3 Unfavorable 
− Control over work 21.5 ± 5.6 Intermediate 
− Social support and leadership 22.4 ± 6.3 Unfavorable 
− Esteem 7.4 ± 2.9 Unfavorable 
− Insecurity of the future 8.3 ± 2.9  Intermediate 

 
 

Table 2: The level of exposure to each dimension according to gender 
 Unfavorable  Intermediate  Favorable  

Males Females T Males Females T Males Females T 

− Psychological demands  22 26 48 11 7 18 9 6 15 
− Dual role 15 26 41 18 8 26 8 6 14 
− Control over work 13 14 27 16 15 31 13 10 23 
− Social support & lead-

ership 
19 12 31 14 11 25 9 16 25 

− Esteem 19 25 44 13 10 23 8 6 14 
− Insecurity of the future 11 10 21 15 13 28 16 16 32 
Total 99 113  87 64  63 60  

 
 
Intermediate insecurity (values between 5 
and 9). The response to each dimension of 
the questionnaire items by the level of un-
favorable, intermediate, or favorable expo-
sure, according to gender is demonstrated 
in Table 2. There is high number of medical 
staff who scored unfavorably on all dimen-

sions, with the exception of uncertainty 
about the future. In addition, when classi-
fied by gender, it was found more negative 
results for females in the dimensions of 
psychological demands, dual role and es-
teem, but only dual role was significant (p 
less than 0.003).  
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Table 3: The serum levels of salivary cortisol in the morning and evening 

Cortisol Levels 
(ng/ml) 

Females 
(n= 81) 

Males 
(n= 81) 

p-value 

Morning level 26.73 ± 4.72 28.58 ± 4.65 0.078 
Evening level 20.18 ± 4.17 21.27 ± 3.04 0.181 

Data are presented as mean ±SD 

 
Cortisol level in the study population 
Table 3 shows the serum levels of salivary 
cortisol. There was no statistically signifi-
cant difference between serum levels and 
the gender of studied medical staff. In ad-
dition, all the values are in the normal 
range. It was found that there is no signifi-
cant association between the question-
naire scores (in all the six dimensions) and 
the level of salivary cortisol in the morning 
regards to the female physician (r=0.108, 

p=0.52). Although, there is a significant as-
sociation between the questionnaire 
scores and the level of salivary cortisol in 
the morning regards to the male physician 
(r=0.306, p=0.04). In addition, it was found 
that there is no significant association be-
tween the questionnaire scores and the 
level of salivary cortisol at evening in both 
female and male physician (r=0.162, 0.165 
for male and female respectively), figures 1 
and 2.  

 

 
Figures 1: Correlation between the total score of stress and the serum levels of  

salivary cortisol (in the morning) 
 

Discussion  

The present study dealt with stress in med-
ical staff using questionnaires and meas-
urement of cortisol in saliva as a physiolog-
ical indicator for stress. According to the 
data obtained from this study, the sample 
experienced high psychological demands, 
intermediate job control (although nearly 
35% scored this dimension unfavorably) and  

 
 
unfavorable social support. In a previous 
model of psychological demands-control, 
physicians were classified in the active 
quadrant (high demands and high con-
trol)(18), however, our data indicated that 
our physicians were classified within the 
quadrant of "high tension" (high demands 
and low control). As proposed in another 
study(19), this could generate an increase in 
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self-perceived stress and/or burnout. 
 

 
Figures 2: Correlation between the total score of stress and the serum levels of salivary 

cortisol (in the evening) 

 
The existence of significant correlations 
between social support and most of the 
remaining dimensions reinforces the model 
of interaction between demands, control 
and social support(20), and the importance 
of this dimension in the work context as a 
modulator of stress. Furthermore, the dual 
role dimension confirmed the pressure that 
women face to respond simultaneously to 
the demands of the job and domestic work 
and family, which is reported in another 
study(16). The results concerning perceived 
stress were generally unfavorable. The 
male medical staff had the highest scores 
for self-perceived stress and the highest 
values of salivary cortisol. Compared to 
other studies to date, our results also 
showed no relationship between the psy-
chological and physiological parameters of 
stress(21-23). However, there were data that 
show relationships between cortisol and 
subjective variables(24). There should be a 
clarification that there is also empirical evi-
dence of a negative relationship between 
measures of stress and salivary cortisol(25). 
However, almost all the previous studies(21-

29), used other validated questionnaires 
whose points system were not validated 

for the Arab population and this could ex-
plain in part the lack of association be-
tween psychological and physiological pa-
rameters. The results showed no change in 
cortisol levels that may be associated with 
stress or psychosocial risk in the work-
place, at least not with the questionnaires 
used in this research. This could be inter-
preted as physiological adaptation to the 
job and its demands, which could be re-
sponsible for normalization of physiological 
stress. However, at the psychological level, 
this did not seem to occur. The present 
study had a limitation that we could have 
used other questionnaires administered in 
Arabic studies to establish convergence 
and validity.  

Conclusions 

Physicians are in a potentially harmful 
working situation, although we detected 
no effect on salivary cortisol as a biochemi-
cal marker of stress. 
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