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Perceived stress has proven to be highly correlated with negative health outcomes. Identifying influential 
predictors of perceived stress is of crucial importance to limit its spread and overcome its deteriorating 
effects on health and wellbeing. Objective: The aim of the present study is to investigate prevalence of 
perceived stress and the degree of association between some biochemical, work-related and socio-
demographic factors with high scores on the Perceived Stress Scale (PSS).A convenient sample of 86 
(26 males and 60 females) Egyptian working adults represented the study sample. Participants were 
asked to complete a self-report questionnaire for socio-demographics, the Cohen’s perceived stress 
scale, Falsification of Type Scale for job stress and Andrews and Withey Job Satisfaction Scale. Blood 
samples were collected from all participants and serum cortisol, DHEA-s and CRP were estimated using 
ELISA. Majority of the sample (70%) showed moderate perceived stress. Mean values of cortisol, 
DHEAs and CRP lied within their normal ranges. Irritability, loss of concentration, loss of sense of humor 
and fatigue represented the significant factors associating high perceived stress .Job stress is a serious 
risk factor for perceived stress while DHEA-s –among the studied biomarkers- is the only one that could 
help in PS prediction. 
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INTRODUCTION 

Stress is a normal, adaptive response to 
influential conditions in our environment. It refers 
to situations where the well-being of individuals is 
affected by their failure to cope with the demands 
in their surroundings (Erkutlu and Chafra, 2006). 
Stress occurs mainly in response to psychosocial 
and work-related environmental factors that are 
perceived as straining even though they might not 
be indeed harsh (Swaminathan et al., 2016). Such 
an idea is emphasized by Lazarus and Folkman 
(1984) in their transactional model of stress. The 

transactional model states that individual’s stress 
is derived from the imbalance between one’s 
appraisal of situational demands and his innate 
coping resources.  

The Cohen’s perceived stress scale (PSS) 
(Cohen et al., 1983) represents one of the most 
popular tools in determination of stress (Chiu et 
al., 2016). It has been used to assess degree of 
global stress (McAlonan et al., 2007) and 
effectiveness of interventions on psychological 
stress (Holzel et al., 2010). It has also helped to 
study associations of perceived stress with 
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psychiatric and physical disorders (Culhane et al., 
2001; Garg et al., 2001), quality of life (Golden-
Kreutz et al., 2005) and job satisfaction (Norvell et 
al., 1993). Numerous studies for validity and 
reliability of PSS have been carried out (Chiu et 
al., 2016). The modified version; PSS-10 (Cohen 
& William, 1988), in particular, has demonstrated 
good internal reliability (Cronbach’s alphas 
ranging from 0.78 to 0.91) and test–retest 
reliability (coefficients ranging from 0.55 to 0.85 
(Cohen et al., 1983). 

There is evidence that perceived stress is a 
crucial predictor of negative health outcomes 
(Monroe, 2008). On biological bases, our bodies 
have automatic responses to deal with stress. 
Exposure to psychosocial stress intensifies the 
activity of the hypothalamic pituitary adrenal 
(HPA) axis, which results in an increase in the 
secretion of cortisol to maintain homeostasis. This 
increase in cortisol secretion is controlled by a 
negative feedback mechanism which detects 
increased cortisol level by receptors located in 
multiple brain regions such as the hippocampus, 
the hypothalamus, and the pituitary gland (Smyth 
et al., 2013). A related biomarker of stress is 
dehydroepiandrosterone sulphate (DHEA-s). Both 
low and high levels of DHEA-s have been linked 
to prolonged psychosocial stress (Jeckel et al., 
2010, Lac et al., 2012). Similarly, in a four-year 
longitudinal study, higher CRP levels were found 
to be related to higher perceived stress in women 
(Barbosa-Leiker et al., 2014). 

Job Satisfaction (JS) indicates the extent to 
which person's hopes, desires, and expectations 
about his employment are fulfilled (Collins, 2012). 
According to Hulin and Judge (2003), job 
satisfaction includes multidimensional 
psychological responses to an individual's job that 
are characterized by having cognitive (evaluative), 
affective (emotional), and behavioral components. 
Job satisfaction is the most widely investigated job 
attitude, as well as one of the most extensively 
researched items in Industrial/Organizational 
Psychology that signifies job stress (Judge & 
Church, 2000) and is highly associated with 
perceived stress as well as its impact on health 
outcomes (Khamisa, et al., 2015). Falsification of 
Type (FT), on the other hand, measures stress at 
work resulting from falsification of one’s natural 
lead by doing tasks away from his interests and 
talents. Falsification of Type is first mentioned by 
the psychoanalyst Carl Gustav Jung (1926) and 
further investigated by Katherine Benziger (1995) 
who designed a psychometric tool for assessment 
of falsification at work.  

Gender is implicated in stress perception 
(Barnett et al., 1987). Women were found to be 
more prone to appraise situations as stressful 
(Walters, 2001). The social roles usually assigned 
to females as housekeepers, child risers and 
docile wives are oftentimes felt by them as highly 
stressful (Oman & King, 2000). It has been 
reported that women experience more chronic 
stress than men (Ali et al., 2016; McDonough and 
Walters, 2001) and suffer from gender-specific 
stressors like sexist discrimination and violence 
(Heim et al., 2000). Low socio-economic status 
such as low income has been identified as 
another stressor (Ursache et al., 2015) that 
increases vulnerability and susceptibility to 
perceive situations as stressful and to lack 
resilience and capacity to combat adversities and 
distress (Kahn and Pearl in 2006).  

Recent research has focused on identifying 
predictors of perceived stress. Establishment of 
such predictive factors in different communities 
would help explain how the perception of stress 
originates, and hence help design appropriate 
preventive interventions (Lebois et al., 2016).  The 
present study aims at investigating the degree of 
prevalence of perceived stress among a 
convenient sample of working adults in Egypt. The 
contribution of work related stress as represented 
by Falsification of Type and Job Satisfaction, 
biological markers of stress such as blood cortisol, 
DHEA-s and C-reactive protein as well as 
demographic factors such as gender and income, 
to perceived stress will also be investigated. 
 
MATERIALS AND METHODS 

Participants 
A convenient sample of 86 (26 males and 60 

females) Egyptian adults with mean age of 40 
years ranging from 20 to 59 and working at 
different sectors represented the study sample. 
They included employees working in 
administrative jobs, laboratory technicians and 
researchers.Participants were asked to complete 
a self report questionnaire for socio-
demographics.  

Biochemical assessments 
Five mls blood samples were collected in a 

plain red top venipuncture tube for serum 
samples. Blood was left to clot then centrifuged 
and serum was separated. Serum cortisol was 
measured by an enzyme-linked immune sorbent 
assay (ELISA) technique using Immunospect kit 
(CA). Similarly, serum DHEA-s and CRP were 
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estimated using ELISA kit manufactured by DRG 
diagnostics, Germany. Participants were asked to 
sign a consent form and the ethical committee at 
the National Research Centre approved the study 
design. 

Instruments 
Perceived stress was measured using the 

PSS-10. In the PSS-10, the score ranged from 0 
to 40 after a 5-point Likert scale. Choices were; 

never = 0, almost never = 1, sometimes = 2, fairly 

often = 3 and very often = 4. Reversal was done 
for the positively framed questions 4, 5, 7, and 8. 
For the final score all values were summed, with 
higher scores indicating more perceived stress. 
Low perceived stress is represented by score 
from 0–13, moderate perceived stress has the 
score lying between 14–26 and the score between 
27–40 represents high perceived stress.  

Falsification of Type Scale-adapted after 
Katherine Benziger tool for identification of 
falsification of type at work (retrieved from 
http://personalitycafe.com/cognitive 
functions/40393-falsifying-type-quiz.html)- was 
used for assessment of job stress. It 
encompassed 16 sentences -distributed over 
three subscales- asking about how somebody 
feels about and behaves in his workplace. The 
subscales represented falsification at work, 
physical signs of stress and psychological signs of 
stress. Responses were recorded as 3-point Likert 
scale where 'Agree' scored as 2, 'don't agree' 
scored as 0 and 'sometimes yes and sometimes 
no' scored as1. Summing up all choices resulted 
in a score of job stress ranging from zero to 32 
where zero represented absence of job stress and 
32 represented the highest score. 

Job satisfaction was measured using Andrews 
and Withey (1976) Job Satisfaction Scale (JSS). 
Subscales of JSS were satisfaction with position, 
interpersonal relationships, job nature, job 
demands and facilities. A 7-point Likert scale 
represented the available choices where the 
higher score corresponded to lower satisfaction. 
The average of the five subscales indicated the 
overall state of job satisfaction. 

Scales were translated to Arabic to suit the 
study population. Double translation-retranslation 
and face validation were done for all the tools in 
use.  

Statistical analysis 
Statistical analysis was done using the 

Statistical Package for Social Sciences (SPSS23) 
(SPSS Inc., Chicago, IL, USA). Descriptive 

statistics, Pearson correlation and linear multiple 
regression were performed. A p value of less than 
0.05 was considered significant. 
 
RESULTS 

As shown in table 1, females represented 
70% of the study sample. 

Table1. Characteristics of participants 

Characteristic 
Mean (SD) or 
Frequency 
 (valid %) 

Min- Max 

Age 40.3 (10.6) 20.0-59.0 

Gender 
Male 

Female 

 
26 (30) 
60 (70) 

 

Marital Status 
Married 

Unmarried 

 
57 (66) 
26 (30) 

 

Education level 
Low 

Medium 
High 

 
17(22) 
42(55) 
18(23) 

 

Residence 
Urban 
Rural 

 
74(91) 
7 (9) 

 

Job Nature 
Mental 

Physical 
Mental & Physical 

 
14(17) 
14 (17) 
57(66) 

 

Monthlyincome 
<1200 LE 
<3000  LE 
>5000 LE 

 
51 (65) 
21 (26) 
07 (9) 

 

Working Years 
< 10 years 
≥ 10 years 

 
37 (46) 
44(54) 

 

Other Job 
Present 
Absent 

 
14 (17) 
70 (83) 

 

Perceived stress 
 total score 

21.5 (6.3) 0.0-36.0 

Falsification  
of Type 

12.1 (6.4) 1.0-27.0 

Job satisfaction 
 total score 

15.6 (4.5) 8.0-25.0 

Cortisol 11.2 (3.9) 3.8-19.7 

DHEA-s 0.8 (0.6) 0.03-3.5 

CRP 4.4 (3.0) 0.5-9.7 

Overall n=86 except for missing data 
 Majority of the sample was married (66%), 

with medium level of education (55%), living in the 
urban (91%), performing both mental and physical 
effort at their work (66%), with monthly income 
less than 1200 LE (65%) and having no other job 
(84%).  Mean values of cortisol, DHEAs and CRP 
showed to be within their normal ranges (5-23 
μg/dl, 0.1 µg/ml - 10 µg/ml, 0.068-8.2 mg/l, 
respectively). Perceived stress mean value 
indicated moderate state of stress perception as 
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well as the case for job stress and job satisfaction  
Table 2. Linear regression predicting perceived stress (Model 1) 

 Perceived Stress 

 Beta SE Standardized beta T P 

Gender .352 2.03 .025 .173 .863 

Monthly income 1.45 1.50 .141 .966 .339 

Cortisol 
DHEA-s 

CRP 
Falsification of Type 

Job Satisfaction 

.314 
-3.01 
-.443 
.427 
-.338 

.22 
1.60 
.29 
.15 
.21 

.193 
-.272 
-.229 
.432 
-.250 

1.463 
-1.881 
-1.532 
2.855 
-1.595 

.150 

.066 

.132 

.006 

.117 

 
as per their mean values shown in table 1. 
Seventy percent (70%) of our study 

population showed moderate perceived stress 
(score >13, <27). Twenty two percent (22%) had 
low perceived stress (score <14) and eight 
percent (8%) had sever perceived stress (score 
>26).  

Multiple linear regression was performed with 
Perceived Stress as the dependent variable and 
gender, monthly income, cortisol, DHEA-s, CRP, 
Job Stress and Job Satisfaction total score as the 
independent variables (Model 1, Table 2). The 
model was significant (F (8, 99) = 6.100, p<0.001, 
adjusted R2 = 0.148). Job stress was the only 
significant predictor for Perceived Stress.  

Pearson correlation for bivariate analysis 
between Falsification of Type (subscales and 
items) and PS showed psychological symptoms to 
be the only sub scale with significant positive 
correlation at p <0.01. Individual items of 
psychological symptoms subscale that contributed 
to the positive correlation were irritability, loss of 
concentration and loss of sense of humor at 
p<0.05. Fatigue was the only item of the  physical 
symptoms subscale that was positively correlated 
with PS at p<0.01 and neither falsification of type 
subscale nor any of its items showed any 
significant correlation. 

DISCUSSION  
In the present work, Perceived Stress mean 

score (21.6(6.3)) showed to lie within the 
moderate range (>13 and <26) of the 
scale.Compared to similar studies, it agrees with 
that of early years educators 24.95(7.07) (Jones, 
2012) while contradicting lower values were 
detected among Railway workers in Malaysia and 
Chinese female police officers who showed PS 
scores of 18.8(4.3) and 15.2 (5.6), respectively 
(Wang et al., 2011). On the other hand, 

extensively higher score (40.9 (8.9)) was detected 
among nurses working in three different hospitals 
in Portugal suggesting a great experience of 
stress in their workplace (Laranjeira, 2011).  

Similar to PS, Falsification of Type and Job 
Satisfaction showed mean scores at the lower 
middle of their scales. This is in agreement with 
Amer et al. (2016) who conducted a similar study 
among researchers in the NRC, FT (0.3(0.19)) 
and JS (3.3(0.85)) never exceeded the midpoints 
of their scales. Additionally, Job Satisfaction when 
measured among employees working at the 
Training and Development Capability Unit of NRC 
also showed 86% of the study sample to be 
satisfied with their job (Saleh et al., 2016). 

Biomarkers of stress under investigation also 
lied within their normal ranges. Moreover, they 
weren’t significant predictors for perceived stress 
in multivariate analysis. Except for DHEA-s that 
showed a trend towards PS prediction with p 
value approaching significance. According to 
Lennartsson et al., (2013), lower levels of DHEA-s 
is actually associated with PS. DHEA-s is reported 
to play protective and regenerative role in addition 
to its pleiotropic beneficial effects and its 
decreased levels is a serious threat of reduced 
future health (Maninger et al., 2009).  

Job stress as measured by Falsification of 
Type at work seemed to be the only risk factor for 
perceived stress as indicated by multiple linear 
regression analysis. Upon further scrutiny, 
exploring bivariate associations between 
perceived stress and Falsification of Type 
individual items, it was found that only 
psychological subscale showed significance. 
Irritability, loss of concentration and loss of sense 
of humor represented the psychological signs of 
stress acquiring significant association with PS 
that goes in agreement with findings of Saleh et 
al., (2016) in their study. In similar international 
studies, farmworkers in Spain reported low 
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depressive symptomology and moderate levels 
of stress in both low and high work demand times 
with women having elevated levels of 
perceived stress compared to men (TePoel et al., 
2017). While is In Sweden, a group of working 
age population seeking primary care were found 
to have 33% reporting symptoms indicating 
possible depression and 64% possible anxiety 
among the highly stressed patients (Lilianet al., 
2015). 

As for the physical symptoms subscale only 
‘fatigue’ showed to be significantly associated with 
PS. Controversially, in Morocco, healthcare 
workers who often and continuously experienced 
stress at work (53.9%) significantly suffered from 
‘pain’, ‘caffeine intake’ and ‘headache’ (Laraqui et 
al., 2017).   

Unlike our expectation, gender, income and 
Job Satisfaction were not significant predictors for 
perceived stress. This could be attributed to the 
low education level of the majority of the study 
sample (77% with low and middle education). In a 
similar study conducted by Ali et al., (2016), 
workers who had no education reported 
significantly higher degree of satisfaction with their 
job than employees who had high education level. 
It could be that illiteracy is associated with more 
focus on the basic needs at the expense of higher 
ones such as job satisfaction.  

CONCLUSION 
In conclusion, despite our study was a 

convenient sample that limited the generalization 
of the findings, yet it was able to highlight the 
importance of further investigations with bigger 
more representative sample. Psychological signs 
of stress appeared to be the most influential 
contributor to perceived stress. DHEA-s also 
showed association with PS. Many other factors -
not investigated in the present study- could have 
influential role in triggering stress that differ from 
one environment to another. Hence, it is highly 
recommended for researchers to target their 
studies towards discovering causal factors of work 
stress through prospective longitudinal studies in 
different working environments.  
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