
Aim: The aim of this study is to compare and 
evaluate the sort-term benefits of the effects of an 
8-week stress management techniques in infor-
mation technology professionals. Methods: In this 
parallel randomized controlled trial, participants 
were randomly assigned to either the stress man-
agement group (n=40; relaxation breathing, pro-
gressive muscle relaxation, guided imagery) or in 
the Pythagorean Self awareness group (n=41). 
Self-reported validated measures were used to 
evaluate perceived stress, health locus of control, 
anxiety and depression. Results: All groups were 
found with significantly better cognitive speed 
and verbal memory at the end of the follow-up. 

Taking into account the group by time interaction 
coefficients, PSAT was found significantly superi-
or to standard SM with regards to depression, 
emotional intelligence, lifestyle and personal con-
trol and verbal memory suggesting that verbal 
memory improvement through time should be 
mostly attributed to PSAT. On the other hand, the 
cognitive speed improvement during follow-up 
should be attributed to both interventions. Conclu-
sions: These findings provide important insight 
into the role of stress management. Future studies 
should focus on randomized, controlled trials with 
larger samples and longer follow-up times.  
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Introduction 
 
Work stress had been attested with numerous re-
percussions on mental health (Bhui et al. 2012). 
Chronic fatigue, absenteeism, burn-out, cognitive 
dysfunction, depression, cardiovascular diseases 
and disrupted immune responses are only few of 
the work stress-related problems. (Alexopoulos et 
al. 2015, Huang et al. 2015, Griep et al. 2015,  
Pederson et al. 2015, Padma et al. 2015, Alosaimi 
et al. 2015, Ninaus et al. 2015, Blix et al. 2013). 

Work stress has been ascribed mainly to the im-
balance between work demands, control, and re-
ward (Rabe et al. 2012). In the context of in-
creased demands and decreased control or reward, 
excessive work strain ensues and leads to mala-
daptive behaviors such as alcohol/drug use, deni-
al, disengagement, venting, and self-blame that 
may further precipitate work-related health prob-
lems (Rao & Channdraiah 2012). 
 Worksite studies target a variety of stress 
management techniques. Mind-body approaches 
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include various forms of meditation, progressive 
muscle relaxation, breathing exercises, yoga, bio-
feedback, guided imagery and mindfulness 
(Dusek et al. 2008, Klatt et al. 2015). The combi-
nation of two or more techniques has been proved 
to be of most benefit (Murphy 1996). In addition, 
simple relaxation training which includes dia-
phragmatic breathing and progressive muscle re-
laxation has been found beneficial for employees 
(Alexopoulos et al. 2014). In a meta-analysis of 
workplace stress interventions Cognitive Behav-
ioral Therapy (CBT) has been found as the most 
effective and produce larger effects while relaxa-
tion interventions were most frequently used 
(Bhui et al. 2012, Hofmann et al. 2012, Richard-
son & Rothstein 2008). Mindfulness and medita-
tion interventions as complementary therapies 
may be helpful in improving health and work per-
formance (Ravalier et al. 2016). Tertiary interven-
tions that are focused on work, such as exposure 
therapy and CBT interventions were found to im-
prove symptomatology of depression and anxiety. 
(Joyce et al. 2016). However, CBT is time and 
money consuming hampering its appliance on a 
large scale.  
 In this randomized controlled study, we 
investigated the role of a novel cognitive stress 
management technique (i.e. Pythagorean Self-
Awareness Intervention, PSAI) compared to other 
swell-known stress management interventions in a 
sample of workers in the private sector. PSAI, as 
described below, is a cognitive technique that, un-
like CBT, requires a short period of education and 
permits the individual to perform the technique at 
home without the presence of a health profession-
al. 
 
Materials and Methods 
 
Design of the study 
This was a pilot non-blind randomized controlled 
trial (RCT), comparing two intervention groups, 
which will be educated in certain relaxation tech-
niques and in a new cognitive-based technique 
within a stress management and healthy lifestyle 
program for 8 weeks. This study was conducted in 
Athens, from May 2016 to July 2016. 
 
Participants and Procedure 
The study was conducted in an information tech-
nology industry from May 2016 until July 2016 
after the approval of the Human Resourced De-
partment. All employees were invited to partici-
pate in the program. The only exclusion criteria 

were participating in psychotherapeutic or other 
stress management therapies and the use of any 
psychotropic medication. Of the 92 employees 
who were initially willing to participate in the re-
search and accepted to be randomized, 71 com-
pleted the stress management program (Figure 1). 
The loss of participants was due to either their in-
creased work load or the fact that they had diffi-
culties because of that in complying with the pro-
gram (could not do the techniques).  
 Eligible participants were randomized to 
two intervention groups, the Pythagorean Self 
awareness group (PSAT) and the Stress Manage-
ment group (SM), using random numbers generat-
ed by an on-line generator (www.random.org). At 
baseline, both groups were assessed by standard-
ized questionnaires, and gave their written in-
formed consent. Both groups were given a theo-
retical approach and participated in a biofeedback-
assisted diaphragmatic breathing training. The 
participants were further instructed on implement-
ing the relaxation techniques twice a day for 20 
minutes with the help of an educational audio CD. 
In addition, they were given a diary to note how 
often they practice the techniques. Besides that, 
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Figure 1. Flow diagram.  



both groups completed the cognitive tests. Addi-
tionally, both groups attended an informative ses-
sion on stress in order to understand stress physi-
ology and pathophysiology including guidance on 
diet, physical exercise and sleep. All participants 
could join the sessions or could attend via a web-
based format at the same time. 
 Both groups were given a theoretical and 
practical approach towards understanding the 
techniques. In the second week the SM partici-
pants were instructed on progressive muscle relax-
ation technique and were further instructed on im-
plementing the technique twice a day for 20 
minutes with the help of an educational audio CD. 
In the next group sessions, a repeated lecture of 
the techniques was given, a lecture about cogni-
tive restructuring and an instruction of guided im-
agery with the help of an audio CD. 
 The PSAT participants were instructed on 
the technique the second week. They were asked 
to perform the technique two times per day 
(morning and bedtime) after five minutes of dia-
phragmatic breathing. The technique’s content is 
based on the golden verses of Pythagoras, which 
serves as a frame of reference for one’s actions. In 
the next group sessions, lectures about memory, 
lifestyle, and interpersonal relationship, were giv-
en along with the Pythagorean Philosophy. During 
the last week discussion about the technique and 
final assessments were held. The PSAT was prac-
ticed twice per day (in the morning and at bed-
time) in a quiet place. At night each individual 
had to follow three cognitive processes. First, the 
individual had to recall every event throughout the 
day in the exact time sequent that it happened. To 
facilitate recall events were categorized in diet, 
exercise, sleep and personal contacts. Secondly, 
he/she had to focus on the most important events 
of the day. During the last process he/she had to 
remain detached from the emotional burden of the 
event and contemplate on the performed actions as 
if he/she were a ‘judge’ of himself or herself. Af-
ter this cognitive process, the individual was 
asked to set specific goals for the day to come.  
 
Baseline and Outcome Measures  
 Socio-demographic variables. These varia-
bles included age, gender, marital and educational 
status. 
 Healthy Lifestyle and Personal Control 
Questionnaire (HLPCQ). The questionnaire of 
measurement of everyday life, lifestyle and health 
includes questions relating to the characteristics of 
sleep, eating habits, medical history, general 

health status, exercise and a list of various stress 
symptoms. This list does not constitute a psycho-
metric tool. It consists of various symptoms asso-
ciated in some degree with stress (Darviri et al. 
2014). 
 Perceived Stress Scale. The Perceived 
Stress Scale (PSS) is a self-reported 14-item 
measure of the degree to which situations in an 
individual’s life are appraised as stressful. (Cohen 
et al. 1983). For this purpose, respondents rated 
the frequency of their feelings and thoughts over 
the previous month in a 5-point Likert-type scale 
(from 0=never to 4=very often). There are seven 
positive and seven negative items and the total 
score was calculated by summing up each score 
after reversing all the positive items. Higher 
scores indicate the higher level of perceived stress 
by the individual during the last month. The PSS 
measurement was performed at the beginning of 
the trial and the end of 8 weeks of follow-up. 
Good psychometric properties of this measure 
within the Greek population have been recorded 
(Andreou et al. 2011). 
 Health Locus of Control Scale. HLC was 
measured using the 18-item HLC scale developed 
by Wallston, Wallston and De Vellis (1978). The 
respondents expressed their level of agreement to 
18 statements in a 6-point Likert-type scale (from 
1=strongly disagree to 6= strongly agree). The 
scale is built upon three 6-item subscales, namely 
‘internal HLC’ (HLC1), ‘external HLC’ (HLC2) 
and ‘chance’ (HLC3). The internal HLC (HLC1) 
measures the degree in which the individual be-
lieves that he/she is responsible for his/her health 
status. The external HLC (HLC2) and chance 
(HLC3) represent the extent in which other people 
(such as medical doctors) or chance, respectively, 
are perceived by individuals as the main health 
determinants. After summing up answers for each 
subscale, higher scores indicate higher strength of 
each type of health belief (total score range from 6
-36 for each subscale). HLC measurements were 
made at baseline and at the end of 8 weeks. The 
instrument has been standardized for Greek popu-
lations (Karademas 2009). 
 Depression Anxiety Stress Scale (DASS-
21). Depression, anxiety and stress were measured 
using the corresponding 7 items of the DASS-21 
(Lovibond & Lovibind 1995). The respondents 
indicated the frequency of symptoms in a Likert-
type scale (from 0=did not apply to me at all to 
7=applied to me very much or most of the time) 
during the past week. Scores are produced by 
summing all items. Higher scores indicate higher 
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levels of depression, anxiety and stress. The scale 
has adapted to the Greek population (Lyrakos et 
al. 2011). 
 Wong & Law Emotional Intelligence Scale 
(WEIS). The scale is built upon four 16-item di-
mensions of emotional intelligence. The respond-
ents expressed their level of agreement in a 7-
point Likert-type scale (from 0=strongly disagree 
to 7=strongly agree) (Wong & Law 2002). 
 State Shame and Guilt Scale (SSGS): 
Shame, guilt and pride were measured using the 
15 items of the scale. The respondents expressed 
their level of agreement in a 5-point Likert-type 
scale (from 1=strongly disagree to 5=strongly 
agree) (Marschall et al. 1994). 
 General Self-Efficacy Scale. The General 
Self efficacy scale is a 10-item measure that eval-
uates the positive beliefs in confronting difficul-
ties during lifetime. The respondent expressed 
their level of agreement and disagreement in a 4-
item Likert type scale. (1=no true at all, 2=less 
true, 3=enough true, 4=absolutely true) (Glynou et 
al. 1994). 
 Greek Pittsburgh Sleep Quality Index (GR-
PSQI). The respondents indicated in a 9-item their 
habits of sleep during the last thirty days 
(Kotronoulas et al. 2010) . 
 Symbol Digit Modalities Test (SDMT). 
This test is widely used for the evaluation of infor-
mation processing speed (Langdon et al. 2012, 
Sheridan et al. 2006). It consists of nine symbols 
that correspond to nine numbers (from 1 to 9). 
The responder was presented with a set of pseudo-
randomized sequences of symbols and asked to 
verbally indicate the corresponding numbers in 90 
seconds. The score indicates the number of correct 
responses during this time period. 
 California Verbal Learning Test-II (CVLT-
II). This test evaluates immediate verbal learning 
and memory by asking the individuals to recall as 
many words as possible of a total of sixteen words 
(conceptually belonging in four categories; four 
words in each category) which are read by the ex-
aminer (Langdon et al. 2012, Stegen et al. 2010). 
The process is repeated five times, and the total 
score is determined by the total number of correct 
recalls (maximum 80).  
 Brief Visuospatial Memory Test-Revised 
(BVMT-R). This test evaluates visuospatial 
memory (Langdon et al. 2012, Benedict, 1997). 
The individual was presented with a matrix of six 
items in two columns and three rows for ten se-
conds, and he/she was asked to replicate the ma-
trix unaided using pencil and paper while taking 

as much time as needed. The process was repeated 
three times. Each drawing was evaluated for both 
its placement (1 point) and its accuracy (1 point). 
Thus, the maximum score yielded by the three tri-
als was 36, indicating unimpaired visuospatial di-
rect memory recall.  
 
Statistical Analysis 
Baseline demographical and outcome data were 
presented as means, standard deviations (SD), or 
frequencies within groups. Between group com-
parisons for baseline data were performed by us-
ing Pearson's chi-square and Student's t tests for 
categorical and interval characteristics, respective-
ly (Table 1 and 2). All analyses were performed in 
line with the intention-to-treat principle using the 
last observation carried forward method (LOCF). 
 Longitudinal changes in outcome 
measures from baseline to 8 weeks (or rate of out-
come change) were analyzed using linear mixed-
effects models with interaction terms for study 
group and time points. Random intercepts were 
used for the random effect of each participant in 
the model using variance components structure. 
The models' formula was the following: 
 

Yti = b0 + b1(TIMEti) + b2(GROUPi) +  
b3(GROUPi)×(TIMEti) + b'0+ eti 

 
, where Yti is the outcome, b0 is the intercept, b1, 
b2 and b3 are the fixed coefficients, b'0 is the ran-
dom coefficient for intercept, TIMEti is the time 
point (t) for each individual (i), GROUPi is the 
intervention condition and eti is the time specific 
residual of the model. The H0 null hypothesis of 
interest was b3=0. By coding the stress manage-
ment (SM) group and baseline time as zeros 
(intervention and follow-up time as one) b3 repre-
sents the difference of the average rate of outcome 
of the PSAT group relative to the SM group. All 
analyses were performed using SPSS 22.0v for 
Windows (Chicago IL).  
 
Results 
 
Table 1 presents the demographics of our sample. 
Most were of young to middle aged, gender was 
equally represented in both groups, most were un-
married and all were of tertiary education. No sta-
tistically significant group differences were noted. 
Table 2 presents baseline measurements for all the 
outcomes' scores. There were no significant differ-
ences between study groups at baseline. Table 3 
presents the results of the mixed-effects models. 
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No significant group effects were noted. All 
groups were found with significant better cogni-
tive speed (-0.3 ± 0.6, p=0.002) and verbal 
memory (2.8 ± 1.3, p=0.04) at the end of the fol-
low-up. Taking into account the group by time 
interaction coefficients, PSAT was found signifi-
cantly superior to standard SM with regards to 
depression (-2.4 ± 1.1, p=0.04), emotional intelli-
gence (3.3 ± 1.6, p=0.05), lifestyle and personal 
control (2.9 ± 0.6, p=0.001) and verbal memory 
(4.0 ± 1.9, p=0.04) suggesting that verbal memory 
improvement through time should be mostly at-
tributed to PSAT. On the other hand, cognitive 
speed improvement during follow-up should be 
attributed to both interventions.  
 
Discussion 
 
The aim of this study was to assess the effective-
ness of a stress management and health promotion 
programme in a group of healthy employees. This 
article describes the development and the design 
of an intervention study which aims mainly to re-
duce employees’ stress. Pythagorean self-
awareness (PSAT) is a newly introduced interven-
tion and for that reason the direct comparison with 
Stress Management (SM), which is also a non-
pharmaceutical intervention, provides us better 
evaluation of the effectiveness of the techniques. 
In this study, PSAT had more beneficial effects on 
the physical, mental and psychological wellbeing 
of the employees of our sample compared to the 
SM group. 
 A central feature of PSAT was stress man-
agement. We believe that stress management was 
accomplished by both the diaphragmatic breathing 
and the daily events’ cognitive appraisal. PSAT 
was found significantly superior to standard SM 
regarding depression, emotional intelligence, life-
style and personal control. One possible explana-

tion could be that PSAT, via cognitive appraisal 
may strengthen the perception of self-management 
and self-awareness, resulting in strengthening the 
personal traits that can be related to coping behav-
ior. According to the stress diathesis model the 
effect of stressors on illness and wellness is not 
absolute but a function of moderating factors like 
inner strength and coping techniques. More im-
portantly, positive coping strategies (POS) are as-
sumed to reduce stress; they can be further sepa-
rated into three subcategories, devaluation/
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defense, distraction and control. (Harzer & Ruch 
2015). We could suggest that PSAT is more corre-
lated with devaluation and control, while SM is 

more correlated with distraction coping strategy. 
Devaluation and defense cover a cognitive way of 
coping and entail the coping modes’ minimization 
of intensity, duration and importance of stress 
while control entails analyze, plan and act for con-
trol and problem-solving. Control is also relating 
to the Conservation of Resources Theory as it has 
the potential to rebuild depleted resources (De 
Bloom et al. 2014). On the other hand, distraction 
entails relaxation and self-affirmation. 
 As far as depression is concerned, it is well 
established that depression is associated with 
stress and cognitive impairments that may impact 
work productivity. Different cognitive domains 
may be impaired in depression and include atten-
tion, memory, psychomotor speed and executive 
functions. Cognitive impairments may translate to 
workplace limitations, such as reduced productivi-
ty, increased work errors, increased risk of injury, 
inability to meet required deadlines and reduced 
ability to cope with stress (Lawrence et al. 2013). 
The results derived from the implementation 
seemed that PSAT was found significantly superi-
or to standard SM with regards to depression and 
verbal memory while cognitive speed improve-
ment during follow-up should be attributed to both 
interventions. PSAT fosters a more realistic view 
of the individual’s actions and thoughts through 
cognitive appraisal and could contribute to a posi-
tive self-image; on the other hand the element of 
setting specific goals every day could be benefi-
cial for detaining or even ameliorating the individ-
ual’s cognitive deficits (Darviri et al. 2016). The 
employee becomes an active participant in a col-
laborative problem-solving process to test and 
challenge the validity of maladaptive cognitions 
and modify maladaptive behavioral patterns, 
which contribute to the maintenance of emotional 
distress and behavioral problems. PSAT could be 
considered an inclusive meta-cognitive process of 
stress management that has close resemblance to 
CBT but is accompanied by a deeper philosophi-
cal reflection (Darviri et al. 2016). 
 Our intervention seems quite promising 
also in improving future individual’s emotional 
intelligence. It is well documented that cognitive 
intelligence is positively associated with job per-
formance, and non-cognitive factors like emotion-
al intelligence have been linked to better job per-
formance (Shiba et al. 2015). Improving health 
behaviors have the potential to impact employee 
health, safety, and productivity as well as reduce 
employee and employer direct and indirect costs 
(Goldberg et al. 2015, Loeppke et al. 2008). Our 
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intervention has demonstrated numerous benefits, 
including enhanced health knowledge and im-
provement in lifestyle, suggesting that increasing 
health knowledge could be a critical factor in im-
proving and sustaining health outcomes.       
 The strengths of our study sum up to some 
main assets. Firstly, most studies conducted so far 
are cross-sectional so that causality cannot be 
clearly established. Interventions in working sam-
ples are scarce because they are expensive and 
difficult to implement in an organizational context 
while there are few web-based interventions that 
target organizational or individual and organiza-
tion interface factors (Nielsen & Abildgaarg 2013, 
Ryan et al. 2017). The major strength of this study 
is the randomized controlled trial design, which is 
the most reliable design for intervention studies. 
Another advantage is that it combines different 
relaxation techniques and is marked by a distinct 
transition in focus from the traditional face to face 
format to web-based delivery modalities. The ben-
efit of the web-based intervention was the poten-
tial to access a larger target group and it had fewer 
constraints regarding time and location. However, 
we also kept the traditional face-to-face format, 
giving the employees the capability to choose 
physical presence during the sessions. 
 The findings of this study are subject to at 
least some limitations. Firstly, measuring the same 
constructs in the participants may lead to testing 
bias. Secondly, diffusion may occur since employ-
ees in the stress management group may exchange 
information with their colleagues about the pro-
gram. Thirdly, although our intervention seems 
quite promising in improving future individual’s 
job performance, we did not measure this con-
struct, which is an important measurement for any 
organization, as well as the sickness absence. Fi-
nally, intervention bleeding, meaning the inclu-
sion of a part of the one intervention’s content in 
the other program by a researcher carrying multi-
ple interventions (Robson 2002), could be a po-
tential risk for the internal validity of the study 
results. 
 Human factor is the most critical resource 
for any organizations. The workforce needs to be 
regularly motivated through incentives and re-
sources. A stress management program could 
function as a resource for the employees and can 
act as a buffer against the negative impact of job 
demands on employee health and job strain while 
it can promote personal growth, learning and de-
velopment (Bakker & Demerouti 2007, Bakker et 
al. 2005, Geleto et al. 2015). A stress manage-

ment programme could function as a resource for 
the employee providing the necessary ‘tools’ to 
confront everyday and occupational life since sur-
veys have shown that higher levels of stress are 
related to an increased risk of reporting subopti-
mal job satisfaction and quality of life. 
(Alexopoulos et al. 2014). As other studies have 
shown, by providing stress coping strategies, 
stress could be reduced to manageable levels help-
ing employees to function more efficiently and 
maintain mental health and inner harmony 
(Kourmousi & Alexopoulos 2016). The individual
-focused strategies, like relaxation techniques, bi-
ofeedback, progressive muscle relaxation, guided 
imagery and ‘Pythagorean self awareness’, we 
have applied in this stress management program 
can be undertaken since they are easily taught. 
 In conclusion, both intervention techniques 
could benefit employees and should be tested in 
various labor settings. Future studies should ex-
tend these preliminary findings in order to investi-
gate possible long-term effects. Thus, organiza-
tional focused strategies like adapting organiza-
tion structure, selection and placement, training, 
altering job characteristics, job rotation and em-
phasizing health concerns can reduce employee 
health risks and promote wellness. The private 
sector has a responsibility to ensure and promote 
employees’ health and well-being as part of their 
corporate social responsibility. 
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