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Abstract
The retain of information is depended to the levels of processing, the visual processes that are involved (when visual 
stimuli are concerned) and the memory systems that are interoperating with WM (Working Memory). A recent study 
showed that PPT [Power Point Presentation] which is the most widespread tool used in learning environments, and 
more specifically animated and decorative objects utilized for reinforcing the understanding of a current subject, 
may impose WM to an OIE (Overloading Impairment Effect) by reducing recall. Yet, cognitive effects which activate 
effective memory systems that may deactivate this OIE haven’t been explored. The present study aimed to deactivate 
the OIE of PPT’s animated and decorative objects by unfolding influencing cognitive effects (Semantic Priming Effect, 
Familiarity Effect and Emotionally Charged Words). 280 participants recruited for the present study and randomly 
divided into 4 groups to perform 4 different tasks: three recorded PPT to unfold the three mentioned cognitive effects 
with animated and decorative with Emotionally Charged Words; the IPSFSP [Interactive Participation in Story Forma-
tion through Semantic Priming] from previous research was reutilized as a control group for evaluation. Data were 
analyzed by using a 2 (Type of Stimuli) x 4 (Cognitive Effects) Mixed ANOVA. Statistical significance yielded for the 
superiority of the effect of threatening stimuli and Semantic Priming in recall. Unsatisfactory effect sizes may reveal 
the existence of the OIE which may led to non-significant interaction effect of the variables. Ultimate power achieved 
allows for secure concluding that priming of information led to its greater inculcation instead of its typical training, 
especially when an OIE is present.

Keywords: 
Working Memory; Recall; Semantic Memory; Semantic Priming Effect; Visual Working Memory; Familiarity Effect; Emo-
tional Memory; Emotionally Charged Words; OIE; PowerPoint Animated and Decorative Objects
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Introduction

Levels of processing and Memory Systems effects

Craik and Lockhart’s [1] LPM (Levels of Processing Model) 
associates best recall of stimuli with their greatest, mental, 
inculcation; the depth of processing involved in STM [Short-
Term Memory] predicts that the deeper the information is 
processed, the greater a memory trace will be inculcated in 
the LTM [Long-Term Memory] and thus, will last [2]. Howev-
er, during STM temporarily information holding, the DSLP 
(Deep Semantic level of processing), as the meaning encod-
er, is considered to be the most effective for consolidating 
information, is not interacting with a wide range of cogni-
tive effects that force shallower processing [3].

According to Nieznański [4], who extended the dual-rec-
ollection theory (perceptual recollection, context recollec-
tion, and familiarity) and sensory-semantic model (sensory 
semantic coding of stimuli) by using pictures and words 
separately and combined respectively for each approach, 
found that there is an effect of the DSLP in WM [5] and thus, 
to the levels of information attainment and recollection, in 
the combined task whereby there was a positive correlation. 
WM and its interaction with a plethora of cognitive effects 
results to a variety of outcomes regarding recollection of 
information and provides individuals with the abilities of 
organizing, planning, and executing. 

As a “mental sketchpad” [6, p.411] WM shares an operation-
al mechanism for the temporarily holding of representations 
of information with the STM [7; 8]. Studies have showed that 
the SPE (Semantic Priming Effect) [9], the FE (Familiarity Ef-
fect) [10] and the ECW (Emotionally Charged Words) [11] 
contain cognitive mechanisms that act as reinforcers of 
coding, storage and retrieval while SM (Semantic Memory) 
[12], VWM (Visual Working Memory [13] and EM (Emotional 
Memory) [14]-respectively when each cognitive effect- in-
teroperates with WM. However, the interoperation of the 
abovementioned memory systems with WM may contain 
components that do not interact with the DSLP and may act 
as barriers in recall [15]. 

Extraneous loads and Overloading Impairment 
Effect

To conceptualize information attainment, recall and WM as 
codependent entities, the CLT (Cognitive Load Theory) [16] 
may be invoked. CLT is an evidence-based approach that fo-
cuses to minimize extraneous (reductive) loads for WM pro-
cessing and capacity in an educational setting. Hawthorne 
et al. [17] yielded that when the cognitive architecture of 
brain which serves LTM and WM function, proposed by the 
CLT, is included in strategies of teaching, learning becomes 
effective. Extraneous loads are the actual means in which 
cognitive effects are unfolded for passing information to 
individuals through tasks such as reading or watching a 
presentation. Yet, typical ways of teaching tend to passive-
ly engage individuals, whereby a motivational cost and the 
non-exploitation of efficient cognitive processes emerges 
within passivity [18].

Despite the repeated calls for more interactive approaches 
that will reinforce recall [19], PPT presentations are still the 
most widely used tool in many learning environments. Stud-
ies have yielded positive correlations of PPTs utilization and 
learning attainment [20; 21]. It is showed that information 
attainment and recollection is reinforced with the use of 
relevant (or not) educational animations, whereas animated 
images seem to be more effective in stimulating individuals’ 
cognitive mechanisms than still -digital or analog- images 
[22; 23]. However, Pink and Newton [24] recently argued 
that animated and decorative objects of PPTs can force WM 
to an OIE by minimizing attainment and recollection of in-
formation, unfolding the “Seductive Details Effect” [25, p. 
112]. Seductive details can take the form of text, illustrations 
and animations and are interesting but not directed toward 
the learning objectives of a module. Rey [26] conducted a 
meta-analysis that found, overall, a negative impact for the 
inclusion of seductive details such as the aforementioned 
factors in learning. As far as the suggestion that extraneous 
visual loads increase recall but also force this OIE in WM [27], 
the cognitive background of visual processes may be dis-
cussed.
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Dorsal and Ventral streams effects 

Regardless of the criticisms arguing for their malleability in 
illusions for the two bi-pathways processes [28; 29], Eysenck 
and Groome [2] acknowledged the Two-Stream Hypothesis 
[30] to explain the cognitive processing of visual static and 
motional stimuli. Dorsal stream provides a short-lasting rep-
resentation of visual stimuli utilizing an allocentric coding 
of them through a bottom-up action [31]. Ventral pathway 
is specialized in motion information and animated objects 
and exploits a semantic egocentric coding of visual stimu-
li, as Alipour et al. [32] established. By utilizing a modified 
leaky integrator producing static and motion stimuli to acti-
vate both streams with semantic/motion stimuli and not se-
mantic, static stimuli for enhancing learning, revealed that 
when semantic/motion stimuli are present, the meaning 
underlying them activates DSLP, enhancing ventral stream’s 
process and long-term results are noticed in recall.

During the ventral stream’s coding, the SM activations 
underlie the creation of mental representations which are 
long-lasting, a common function of LTM [33]. Irish and Piguet 
[34] yielded the significance of SM in remembering, when 
investigated recall, supporting their conclusion for a sig-
nificant interaction between WM and SM. However, ventral 
stream is malleable to VWM activations [35; 36] when tasks 
such as a video projecting asynchronous stimulus, whereby 
the V5/MT area of the visual cortex, the principal element of 
detecting and signaling the presence of visual motion, may 
overload [37; 38]. If an extraneous load is visual and/or se-
mantical, this will determine their transfer to the processing 
streams and different effects will unfold on reasoning, deci-
sion-making, behavior, conscious awareness, learning and 
recall [39; 40; 41]. PPT’s animated and decorative objects 
seems to be reductors of recall as far as they can overload 
ventral stream’s perceptual processing while individuals’ 
cognitive mechanisms are struggling to control and manip-
ulate information [42].

Manipulation of information and Working Memory

The ability of the manipulation of information achieved 
through Sensory Memory, lies solely in the function of WM 
[43]. WM ‘s role is to spread received data within its subsys-
tems – central executive and phonological loop, episodic 
buffer, visuo-spatial sketchpad- [5] by utilizing the EB (Epi-
sodic Buffer) [45]. The EB is the distributor of data and stor-
age of “downloaded” retrieved memories by the LTM [46, p. 
836. The EB, as a mental sketchpad component holds the 
mental representations of data, resulted by SM activations, 
for communicating them to the LTM [47] so, a larger mental 
pool of available information can be utilized when recalling. 
However, consolidation of information in the LTM may qual-
itatively vary depending on the quality of the progress of 
processing when stimuli are flowing to the action and, espe-
cially, perceptual streams and the system of memory which 
interoperates with WM [48; 24; 49].  This dependency may 
also have a negative impact in the ability of WM to perceive 
relevant information as one chunk to serve its limited capac-
ity (7±2 chunks of information) [50].

According to the MM (Multicomponent Model) [44] of WM 
there is a need to account beyond the mere activations of 
long-termed mnemonic traces and to presently focus on 
the better operation of WM components that will amplify 
the acquisition and manipulation of new information within 
spreader activations. A recent study [49] suggested that the 
SPE allows the interoperation of the SM and WM, yielding 
stronger mental representations and inculcations of stimuli, 
and better recall, whereas impairment effects, such as anx-
iety, may be deactivated [11]. Therefore, according to Jala-
ni and Sern [51] to achieve visual and motion information 
strongest inculcation and to deactivate an OIE, extraneous 
loads used to reinforce recall may be utilized acknowledg-
ing essential cognitive mechanisms of individuals, such as 
the DSLP, for serving the operations of ventral stream and 
SM, and WM’s ability of manipulation of information [1].
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Semantic Priming Effect and Semantic Memory

According to Zemla and Austerweil [52] when information 
is given hidden as a semantic prime visual stimulus seman-
tically implying the information, better recall outcomes are 
grounded into the activation of semantic networks. During 
the time of SM processed such stimulus the EB interworks to 
retrieve semantic related data, whereby this cognitive mo-
bility is correlated with hippocampus activations [53. How-
ever, this semantic process may decrease, because EM, also 
spotted in hippocampus and amygdala activations, may 
retrieve processes’ negative emotions and may retrograde-
ly act to this semantic predisposition [54]. Ladas et al. [49]  
supported Henry’s [55] argument that the SPE can lead the 
EB to a novel episode of imprinting information; The IPSFSP 
task which used by utilizing words to act as semantic primes 
implying the target-words seemed to interacted with the 
DSLP, where information inculcated into clearer mental rep-
resentations, and thus, information representation became 
clearer and WM’s limited capacity expanded by touching 
higher scores of recalled chunks of information (20 chunks) 
[2; 49). Furthermore, by utilizing the IPSFSP task, despite its 
effectiveness in recall, evidence emerged also for the supe-
riority of the interactive participation, such as guessing and 
writing the target-words in contrast to passive elaboration, 
supporting Vaahtoranta et al. [19] call for familiarizing indi-
viduals to more interactive approaches.

Familiarity Effect and Visual Working Memory 

Nelson et al. [56] founded that individuals which are recruited 
to participate in familiar tasks with target words, a FE occurs, 
whereby recall increases in contrast to non-familiar tasks, 
concluding that the process of participating in it, a prim-
ing effect transpires which activates semantical networks. 
It has been reported that familiarity boosts the speed and/
or efficiency of the egocentric perceptual coding of ventral 
stream [57]. Jackson and Raymond [48] by using famous fac-
es to engage the VWM and to accompany the presentation 
of learning objects, again, they noticed that recall outcomes 
can be expanded, in contrast to e.g., stimuli presented au-

dio-visually. This interoperation can positively stimulate the 
visuo-spatial sketchpad, a WM component which processes 
visuospatial stimuli [58] and Jackson and Raymond [48] sug-
gested that the view of a famous face will strengthen atten-
tion, because as a stimulus is constituted by many details, 
and will reinforce the ability of WM and VWM to create units 
of information. However, Ruddy [59] when investigated the 
effect of familiarity with the use of famous video clips for 
reducing a seductive detail accompanying the targets, he 
noticed that individuals’ recall ability remained decreased. 
VWM is malleable in non-familiar visual stimuli reflections. 
If the famous stimuli are unknown or may act as seductive 
detail for some individuals, VWM can be overloaded by the 
produced rapid changes in the blood oxygenation levels of 
parietal lobe’s areas and decrease its already limited capaci-
ty, whereas anxiety may also be produced as an overloading 
after-effect (3-5 chunks) [61]. 

Emotionally Charged Words effect and Emotional 
Memory

According to Ritchey et al. [61] EM can be progressed in shal-
lower or either into deeper levels of processing, dependably 
to elaborative or passive way that a task is given to individ-
uals. Consolidating a negative content may be determined 
in a positive way [11]. 

Threatening stimuli, precisely because they contain threat, 
they capture attention and due to their produced arousal, 
the EB proceeds to a more detailed inculcation of data re-
ceived. As it is mentioned, EM activations by ECW may ret-
rogradely act if traits such as anxiety are predominant to 
individuals [62] yet, an impairment effect of anxiety may be 
decreased with the copresence of a task unfolding the SPE 
[49]. Ladas et al. [49] produced no statistical significance in 
the effect of ECW in recall whereby during the global lock-
down for mitigating the SARS-CoV2 pandemic with physical 
distancing, their research turned to on-line methods, and 
despite the statistical significance that was yielded, a lot of 
criticism can be attracted. Yet, a recent metanalysis and a 
comparative study (63; 64) yielded no significant differences 
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between online and in person methods regarding learning. 
Both agreed that more research is needed to increase the 
effectiveness of both methods. 

Rationale

Extraneous loads, such as the PPT’s animated and decorative 
objects, cannot always be reinforcers for WM operation and 
capacity by forcing WM to proceed to an OIE [24] whereby 
recall decreases. Similar decrease may present to tasks which 
promote passive elaboration of individuals when struggling 
to attain information [19]. In the favor of the CLT this study 
aims to deactivate the OIE -if there is one- of PPTs’ animat-
ed/decorative objects [24] forcing semantic networks by 
unfolding the SPE [49] and FE [48] with the use of ECW [11]. 
The present study considers about the creation of a task to 
transform the reductive action of PPT’s extraneous loads in 
reinforcers with the SPE. Following the protocol of the IPSF-
SP task, for utilizing words to semantical imply target-words 
[49], this study adapted the SPAOECW [Semantically Primed 
Animated Objects to Emotionally Charged Words] task, to 
utilize animated and decorative objects to semantical imply 
the target words. And so, to influence the SM to interoper-
ate with EM and WM and thus, not to reject, but to convert 
extraneous reductive loads into positive primes. Further-
more, some aspects of the previous research of SPE [49] are 
reexamined regarding limitations which led to non-signif-
icant results. Experimental processes of this study lie in a 
cognitive setting to verify three experimental hypotheses: 
There will be a significant main effect of Type of Stimuli in 
recall, whereby threatening words will have a deactivating 
effect on the OIE and thus, will be recalled more than the 
neutrals; There will be a significant main effect of Cognitive 
Effects in recall, whereby the SPAOECW task by activating 
SM will reinforce recall by deactivating the OIE in contrast to 
the other tasks; There will be a significant interaction effect 
between the Type of Stimuli and Cognitive Effects, whereby 
the interworking of threatening words and SPAOECW will 
deactivate the OIE and reinforce recall in contrast to the oth-
er interactions of cognitive effects and memory systems.

Methods

Design

In this experimental design mixed measures (2 x 4 Mixed 
ANOVA) were used. The two levels (threatening and neutral 
target-words) within-independent variable: Type of Stimuli. 
And the four levels between-independent variable, Cogni-
tive Effects, concerns four different experimental tasks which 
activate different cognitive effects: AODECW [Animated Ob-
jects, Decorated with Emotionally Charged Words]; IPSFSP; 
FFAODECW [Famous Faces and Animated Objects Decorat-
ed with Emotionally Charged Words]; and SPAOECW [Se-
mantic Primed Animated Objects to Emotionally Charged 
Words]. The Working Memory Recall Ability will represent 
the only depended variable, by measuring the recall out-
comes of extraneous loaded target-words.

Sample

According to the indication of G*power analysis (Appen-
dix 1) for obtaining .80 of statistical power N should be 92 
however, 280 participants (207 females, 70 males and 3 
preferred not to say their gender, mean 28.2 and SD 8.74 of 
their age) have been recruited for the study (Appendix 2). 
Sample collection was opportunistic whereas the snowball 
technique was utilized. Including criteria recruited partici-
pants aged 18-62 following the including protocol of previ-
ous research (Ladas et al., 2020) who are capable to fluently 
use the English language and are capable to manipulate 
digital environments. Exclusion criteria rejected minor in-
dividuals or individuals who have vision impairments or 
chronic dizziness symptoms. Final exclusion criterion refers 
to individuals who reported anxiety issues, since the Type of 
Stimuli variable and the IPSFSP of ECW task, contain some 
lightly threatening aspects that may rise anxiety levels.

Materials

Participants, as well as the researcher utilized computers 
and internet connection, including web camera and mi-
crophone, so telecommunication become possible. Digital 
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forms of the experimental tasks including all the necessary 
forms were shared through Google Forms, Social Media or 
teleworking applications (e.g., Microsoft Users). The main 
stimuli used and reflected to all the tasks are the ECW (Ap-
pendix 3) [11; 49] as a mean for forcing EM to activate and 
the cognitive effects to be activated and for testing their ef-
fects in recall ability. Animated and Decorative Objects [24] 
used in the tasks for understanding if there is an impairment 
effect results to decreased recall of the ECW (Appendix 4), 
but also to investigate the interaction of the OIE with dif-
ferent cognitive effects. Thus, two tasks regarding other 
cognitive influences were adapted. Famous Faces [48], as a 
central stimulus for capturing the attention, accompanied 
AODECW, to investigate the interaction of the OIE when 
VWM, and EM, are interoperate within the FE, activated by 
the Famous Faces (Appendix 5). Moving parallel with the 
idea of utilizing SPE by using words to semantically imply 
the ECW [49], Semantic Primed Animated Objects were 
used to semantically imply the target-words (Appendix 6) 
so to investigate the OIE within the SM and EM. Finally, for 
the task of the IPSFSP from the previous research [49] the 
unfulfilled story (Appendix 7) that used, whereby thirty tar-
get-words implied semantically by twelve words each, was 
re-utilized to compare the results into different and larger 
sample and cognitive effects.

Procedure

Participants were invited through phone calls, e-mails and 
social media communication. After their agreement for 
participating, four different links in Google Forms platform 
were given to each of them in order to provide them access 
to the four different tasks and to the necessary forms (Ap-
pendix 8) starting with the briefing and consent forms. For 
the AOECW, the FFECWAO and the SPAOECW participants 
were instructed to watch recorded PPT’s presentations, one 
for each task. Α difference between the three visual tasks 
reflects to the different type of stimulation of the thirty 
target-words (fifteen threatening and fifteen neutral). In 
the AOECW stimuli were given in a written form upon an-
imated objects, whereas in the SPAOECW, as in a previous 

research was utilized words to semantically imply the tar-
get-words [49], this study used animated objects to do so. 
In the FFSPAO task, famous faces were used as a central 
stimulus for capturing the attention and for engaging the 
familiarity effect, whereas animated objects will carry on 
the stimuli. Target-words and objects will be presented in 
a white background for seven seconds, with a gap of five 
seconds between each target-word, following the time lim-
its of stimuli presentation of previous research [49]For the 
IPSFSP, a typed story was given to them. Target-words were 
semantically implied by twelve words each of them. Partici-
pants were instructed to recognize the semantically implied 
target-words and fill them in the end of each sentence. After 
the completion of the tasks they procceded to the answer-
ing form to write down target-words they are able to recall, 
for three minutes. Finally, they were given access to the de-
briefing form for formulating their personal unique code 
and information regarding the purposes of the study as well 
as advices for how to manage diverse effects, if present, of 
the experimental procedures. 

Ethical Considerations

The design of this study was framed with the ethical con-
siderations propositioned by the BPS Code of Ethics and 
Conduct (2018). To guarantee that during the participation 
the individuals will feel comfortable with the existence of 
loads reflecting threat, such as threaten ECW and the IPS-
FSP task, they were aware for it and thus the possibility of 
surfacing anxiety and/or fear while interacting with such 
stimuli may by manipulated. To serve confidentiality, the 
collected data by each participant were transformed during 
the conduction of the present lab report into the total of 
numbers of recalled words. Furthermore, the corresponding 
author of the present study is the only one who has access 
to his personal computer, used for storage and manipula-
tion of the emerged database. For anonymity to withstand, 
participants were included into the database with the use 
of a personal unique codes instead of using their names, 
surnames, and signatures, whereas the only information 
requested was about their age and gender for research pur-
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poses. Finally, the withdraw right allowing the participants 
to remove their data from the database and the study was 
notified to them both in the briefing/ debriefing forms and 
verbally. This study achieved risk assessment and a sign-off 
form (Appendix 9)

Data analysis and interpretation

Analytic strategy

Statistical analysis was performed using SPSS version 26.0. 
One mixed factorial ANOVA was used for the data to be ana-
lyzed. The design aimed to produce evidence for the advan-
tages or disadvantages of the Type of Stimuli (independent 
within-subjects repeated variable), Cognitive Effects (in-
dependent between-subjects variable) and their interac-
tion on the levels of recall (dependant variable). All three 
hypotheses were tested by conducting a F-test ANOVA for 
repeated measures, within-between interactions whereby 
statistical significance as well as the mean recall scores gen-
erated by the effect of the abovementioned independent 
variables will be interpretive of their effect on enhancing 
recall and on reducing the OIE of PPT animated and decora-
tive objects. Furthermore, eta squared and omega squared 
effect sizes estimation were included in the analytic strate-
gy in order to produce evidence regarding the magnitude 
of the effects of the variables within the OIE. Power analysis 
was also performed with G-Power version 3.1 to check the 
validity of the results.

Results

Data screening (Appendix 10) and check for parametric 
assumptions were performed. Despite some concerns in-
dicated regarding normality on Kolmogorov-Smirnov and 
Shapiro-Wilk, all parametric assumptions were met (Appen-
dix 11). However, to manipulate the normality issues and to 
secure the statistical validity of the study a parametric test 
was conducted on a stricter level of significance (a=.01) [65]. 
Table 1 shows the mean, SD, and totals of Type of Stimuli 
and Cognitive Effects variables.

Table 1 Mean, SD and Totals of type of stimuli (threatening and 
neutral words) and cognitive effects (Impairment effect, impairment 
effect and familiarity, impairment effect and semantic priming and 
story formation through semantic priming)

AO-
DECW

FFAO-
DECW

IPSFSP SPAO
ECW

Stimuli 
Total

Threat-
ening

5.72 
(2.44)

5.01 
(2.94)

4.30 
(2.22)

5.97 
(2.92)

5.25 
(2.72)

Neutral 5.04 
(2.71)

4.38 
(3.23)

4.02 
(2.41)

5.00 
(3.34)

4.61 
(2.96)

C   Cogni-
tive Total

5.38 
(2.59)

4.70 
(3.09)

4.16 
(2,32)

5.48 
(3.17)

When exploring the existence of the OIE reflected by the 
animated and decorative objects of PPT [24], the emerged 
data yields satisfactory indications regarding the outcomes 
in recall when memory systems are interoperating. Compar-
ing the totals of SPAOECW and FFAODECW tasks it appears 
that SM interoperabilities with EM and WM appears to have 
a greater effect on reducing the OIE, while VWM interoper-
ability appears to contribute to its expansion. Results yield-
ed by evaluating the effectiveness of the IPSFSP task which 
seem to be less reinforcing recall when it is not compared 
with typical audiovisual presentations [49].

Data were analyzed using a 2 (Type of Stimuli) x 4 (Cog-
nitive Effects) mixed ANOVA (Appendix 12) whereas esti-
mation of effect sizes and power analysis was conducted 
(Appendix 13) to investigate the recall ability of attained 
information extracted within the OIE of the animated and 
decorative objects of PPT. There was a significant main effect 
of Type of Stimuli in recalling (F(1,276)=23.1, p=.001, η2= 
.01, ω2 =.00, power=1.00). More specifically, animated ob-
ject decorated with threatening loads, despite the anxiety 
surrounded by threat that may act as a recall reductor, were 
recalled more than the animated objects decorated with 
neutral loads. There was a significant main effect of Cogni-
tive Effects in recalling (F(1,276) = 4.05, p = .008, η2 =.03, ω2 

=.00, power=1.00) whereby more loads were recalled in par-
allel to the interoperation of SM within the SPAOECW task. 
There was no interaction effect between Type of Stimuli and 
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Cognitive Effects in recall (F(3,276)= 1.17, p = .321, η2 =.00,   

=-.00, power =.98). 

Discussion

The study aimed to deactivate the ΟIE which is unfolded 
by the animated and decorative objects of PPT, by apply-
ing cognitive effects for forcing memory systems to act as 
deactivators to the OIE and recall reinforcers. Statistical sig-
nificance yielded the effective role of SM activated by the 
SPAOECW task, as an interoperator to WM for recalling at-
tained information in a digital and online environment in 
contrast to the VWM. EM has also an effective interoperating 
role, leading the threatening loads to be recalled more than 
the neutrals on every level of the Cognitve Effect variable. 
Moreover, despite the results of previews research yield-
ing for the effectiveness of the IPSFSP in recalling informa-
tion [49], the present study demonstrates the weakness of 
the task to lead individuals to touch higher scores of recall 
outcomes. Regarding the interaction between the Type of 
Stimuli and Cognitve effects, no significant interaction effect 
emerged and therefore, two out of three hypotheses was 
confirmed. However, a positive effect emerges from the in-
teroperation of SM, EM and WM acknowledging the fact that 
more threatening words were recalled in the SPAOECW task.

Memory Systems, DSLP and the Two-Stream 
Hypothesis 

The study raised awareness regarding the effective role 
of the SM and the SPE, unfolded by the utilization of the 
SPAOECW task, as the valuable interoperating memory 
system and cognitive effect respectively to WM [49]. Haw-
thorne et al. [17] argument was validated, whereby the 
abovementioned task may succeed to involve the relevant 
cognitive architecture for serving the information holding 
hence, the SPAOECW task fulfilled the required function of 
the CLT which aims at the better functionality of the WM, 
reducing the reductive action of the extraneous loads [16]. 
Both cognitive phenomena (SM and SPE) are involving the 
DSLP, according to which information consolidation is de-

termined in a stronger inculcation [3] and led individuals 
into good standards of recall within the OIE of PPT animated 
and decorative objects. Therefore, SPE may be considered 
the most prominent cognitive effect in reducing the OIE and 
in assisting the creation of chunks of information, acknowl-
edging the operational maximization of information incul-
cation by the EB, when SPE occurs in a task [55]. 

Another argument, yielding for the effectiveness in recall 
when utilizing PPT with educational animated images and 
objects relevant or not to the target words was endorsed, 
at least according to the results (5.48) produced by the 
SPAOECW task, utilizing animated objects to semantically 
imply the target words [22; 23]. However, the results yield-
ed by the FFAODECW task (4.70) contradicts the abovemen-
tioned argument, whereby famous faces as irrelevant objects 
to the target words, led to the expansion of the overloading. 
Hence, VWM activated by the FFAODECW task, is evidenced 
to have a negative interoperating role to WM. By comparing 
the means of recall between the AODECW and SPAOECW 
tasks, not enough evidence is made for supporting Pink and 
Newton’s [24] argument for the existence of the OIE unfolded 
by the PPT’s animated and decorative objects. Medium effect 
size (0.52) produced in the recollection of animated objects 
and decorative information of the last-mentioned research 
still retains turbidity around the OIE. The fact that none of 
the participants scored 20 recalled words as Eysenck and 
Groome [2] and Ladas et al. [49] suggested that can be hap-
pen under the influence of the SPE, may also reveals the pres-
ence of the OIE, which blocked this capability. The SPAOECW 
task produced a slight quantitative advantage in recall in 
contrast to the AODECW (5.38). However, the interoperation 
of the EM forced to be activated by the threatening stimuli in 
the tasks, may have acted as a masker of the OIE.

The present research added to the literature the finding 
that when the pictures act as a semantic prime to the word, 
if the word is the intended target, the activation of target-
ed semantic networks [52] will amplify memory stages of 
encoding, storage, and retrieval. Furthermore, SPE seemed 
to reduce the impairment effect of anxiety that may be un-
folded by the threatening ECW, activating the EM, validat-
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ing Ladas et al. [49] argument for the impairment reductor 
role of the SPE. This finding contradicts Vogel and Schwabe 
[62] argument for the predominance of anxiety reflected by 
the threats and validates Ritchey et al. [61] results. The con-
clusion of Vogel and Schwabe [62] is may characterized as 
weak, precisely because it emerged by the literature review 
on the action of negative emotions in memory. On the con-
trary, Ritchey et al. [61] produced a high partial eta squared 
(.92) on the emotional arousal to memory, which explains 
that an emotional reaction to a threat, may highly captures 
attention and maximizes the operation of EB, precisely be-
cause EM activated by the ECW was progressed into the 
DSLP, activated by the SPE in the SPAODECW task.

Nieznański’s [4] argument for the inferiority of the DRT 
(dual-recollection theory) and superiority of the SSM (sen-
sory-semantic model) in influencing recall was validated, 
whereby familiarity extracted by the DRT led to non-signifi-
cant statistical effect in contrast to the semantical influence 
forced by the SSM. According to the latest model, tasks that 
combine relevant pictures to words will have an effect of 
Deep Semantic levels of processing in recall. Furthermore, 
the inferiority of the DRT, which bases on the assumption 
that familiarity will reinforce the recollection of informa-
tion was also emerged, turning the discussion to narrow 
down in an opposite direction to the findings of Jackson 
and Raymonds [48] and Nelson et al. [56] yielding for the 
effectiveness of the FE to reinforce the recall process. More 
specifically, at least within a suggested OIE, the FFAODECW 
task which activated the VWM, acted as an expander of the 
OIE instead of acting as a compressor. Low mean number 
of recall score (4.70) produced by the abovementioned 
task supports Ruddy’s [59] finding conceded for the seduc-
tive detail role of familiar stimuli that decreases recall and 
overloads VWM, bringing also to the scope the small partal 
eta squared (.39) produced by Jakcson and Raymonds [48] 
which reveals the weakness of the VWM on assisting mem-
ory stage of retrieval. Hence, relevant evidence partially 
transpired for the cognitive background of the suggested 
OIE, locating overloading: to the VWM capacity, recognizing 
the fact that VWM is malleable in stimuli reflections, by the 

suggested rapid changes in the blood oxygenation levels of 
parietal lobe’s areas when VMW overworks during the ex-
posure to a combination of stimuli [60], and to the V5/MT 
area and the visuo-spatial sketchpad, which may be over-
loaded when process animated objects, target words and 
static stimuli of famous faces [37; 58], whereby the latest 
mechanism did not serve the inculcative function of the EB. 
The IPSFSP task having a semantic structure, produced the 
lowest outcomes regarding recall. This fact overlaps with 
Alipour et al.’s [32] findings. The IPSFSP task contained the 
semantic mechanism to influence the egocentric coding of 
the ventral stream. However, the task as a static visual stim-
ulus it may also influenced the allocentric coding of the dor-
sal stream, which is responsible for processing static stim-
uli, producing short-term representations of information, 
acknowledging the short-term retention of information by 
the dorsal stream [31]. Similar hypothesis can be made also 
for the FFAODECW task whereby despite the projections of 
animated and decorative objects within the task, famous 
faces projected as static stimuli, involving processes related 
to the dorsal stream and prevents individuals from reaching 
the semantic predisposition to extract information resulting 
from the semantic egocentric stimuli coding of the ventral 
stream [42]. Hence, Colombo et al.’s [57] argument that fa-
miliarity boosts the speed and/or efficiency of the egocen-
tric perceptual coding of the ventral stream may be rejected. 

Power analysis and effect sizes interpretation

Ultimate power that emerged from both the two main (type 
of stimuli power=1.00; cognitive effect power=1.00) and in-
teraction (power =.98) effects allows for a secure and valid 
conceptualization of the results, acknowledging the absence 
of statistical errors. Statistical significance and mean numbers 
yielded for the superiority of the threatening Type of Stimuli 
and the SPE on reinforcing recalling and therefore, yielded for 
the effectiveness of the interoperation of EM, SM and WM on 
leading individuals to touch recall standards of 7±2 within the 
OIE. However, this emerged interoperation of memory sys-
tems is not grounding on a significant interaction effect. Non 
statistical significance for the interaction effect of the Type 
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of Stimuli and Cognitive Effects variables may followed as a 
result, extracted by the OIE suggested by Pink and Newton 
[24]. This reductive effect may overshadow the operation of 
the Cognitive Effects and Type of Stimuli, a fact that is may 
revealed by the small and unsatisfactory effect sizes. 

Partial evidence regarding the existence of the OIE in the 
PPT environment may be hidden and be explained by the 
small and unsatisfactory magnitudes of effect that emerged. 
Small eta squared resulted in both main and interaction ef-
fects tells that the variables and especially the cognitive ef-
fects accompanied by, despite the ultimate power that ap-
peared, did not succeeded to influence individuals’ recall in 
greater standards. Therefore, this statistical indication may 
put on the scope the OIE issue in the online or digital en-
vironment created by the animated and decorative objects 
of PPT, which may does not allow variables to unfold their 
effects to the maximum. This may be validated by the small 
partial eta squared (Appendix10) emerged by the non-sig-
nificant interaction effect of the two main variables, which 
may explain the existence of the OIE, translated to a statis-
tical error. Following the small degree of effect sizes, small 
omega squared does not allow the results to represent the 
general population. Τhis fact may validates the presence of 
the OIE and possibly invites experts to use tasks and materi-
als that will utilize the cognitive abilities of individuals rather 
than seeking to adapt them to the intended goal, acknowl-
edging firstly that PPT are the widespread tool used for 
learning and secondly, that an OIE may be extended during 
PPT’s utilization. 

Limitations 

Α significant factor that may be considered as a barrier to 
the significance of the results, concerns the methodological 
approach of the present study, whereby experimental tasks 
executed through online methods which are by definition 
uncontrolled by the researchers in contrast to the exper-
imental-control offered by conducting experiments with 
the physical presence of individuals. However, according to 
Paul and Jefferson [64] and Pei and Wu [63], arguing for no 

statistical differences between online and in person meth-
ods regarding learning, and importantly relying on the ul-
timate statistical power of the present analysis securing the 
validity of the outcomes, the methodological approach of 
this study may be considered as suitable. Another limiting 
factor of the present study concerns the fact that all PPT 
presentation tasks were accompanied by the presence of a 
cognitive effect. Hence, what was achieved was to observe 
the interaction of the OIE with the cognitive effects rather 
than to observe the OIE in isolation. In relation to the under-
standing of the cognitive structure of the OIE that was not 
succeeded, likewise the same could be considered for the 
cognitive structure of the extraneous loads. 

Unexpectedly, because the only interactive task (IPSFSP) of 
the study led to lowest recall outcomes, the rejecting results 
of Vaahtoranta et al.’s [19] calls for interactive approach-
es emerged, and two reason are founded to be under the 
scope. Firstly, the presence of cognitive effects in the other 
tasks, such as the SPAOECW, that had the power to influence 
individuals deeper intrapersonal cognitive mechanisms, de-
spite the fact of approaching individuals in a passive way, 
may be created a different distribution in the overall results 
of the study. Secondly, a limiter to the inability of the IPS-
FSP task to influence WM may lie in the fact that the story 
used was translated from Greek into English without giving 
a good semantical standard. This is supported by the fact 
that several of the participants were led to different seman-
tic impressions of the requested target words.

Suggestions for future studies

The present study aimed to explore the deactivating effect 
of SM, VWM and EM in the OIE of animated and decora-
tive objects and thus, discussion focused on the outcomes 
emerged by the interactions of memory systems within the 
OIE. Future studies may consider to explore the OIE in iso-
lation without receiving interference from cognitive effects 
by involving individuals in simpler tasks. Same belief may 
be adjusted to investigate the effect of memory systems in 
recall within an environment whereby overload arises and 
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when isolated instead of interoperated as happen in the 
SPAOECW and FFAODECW tasks. Thus, tasks that will acti-
vate lesser memory systems may be adapted. This study, 
considered issues regarding the cognitive and educational 
psychological settings around learning and memory, makes 
a call to cognitive and educational professionals to evalu-
ate the present study, acknowledging the fact of the need 
for adapting both on-line and in person methods, including 
at least two more statistical analyses considering variables 
such as the age and the gender of participants, and con-
fronting variables such as attentional bias and/or distractors. 
More statistical analysis may also refer on different memory 
systems, including tasks that will produce evidence about 
the interoperation e.g., of Episodic Memory and Procedur-
al Memory, which both seem to have a significant correla-
tion with the memory systems investigated in the present 
study, to open the scope regarding the suggested OIE. Last-
ly, a longitudinal approach, including also more synthetical 
analysis, should raise better awareness when investigating 
such complex structures and overlapping phenomena.

Conclusion

Priming tasks that aim to activate cognitive mechanisms 
that will lead individuals to extract information seem to have 
a statistically significant effect on recall from tasks attempt-
ing to train individuals through the immediate provision of 
information on the ground to shallower cognitive pathways. 
A task that may involve individuals in a passive role, may be 
more effective from a task posing individuals in interaction, 
dependently to the cognitive effects that are accompanying 
the task. The task of this study extracted evidence regarding 
the effectiveness when influencing the following cognitive 
structures: the DSLP, the ventral stream, the V5/MT area, the 
EB and the amygdala in recall. The abovementioned effec-
tiveness was succeeded, serving the purposes of CLT and 
MM with the use of animated and decorative objects, which 
pose an OIE, used as semantic primes to the target words, 
especially for the threatening words, by leading the SM, the 
EM and the WM to an episodic and strengthening interoper-
ation whereby recall is reinforced. 
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Abstract:
In Western populations, the lifetime-documented prevalence of clinical depression (DE) is currently 10%, with a signifi-
cant burden on general physical health and, most importantly, cardiovascular burden. As for lipid elements, mounting 
evidence indicates that various exogenous factors, such as unhealthy diet, restricted exercise, and co-occurring anx-
iety, appear to contribute to the increase in lipid profile abnormalities in depressed patients. To note that in patients 
with DE, selected biological links are disrupted, resulting in lipid abnormalities, even if the well-established exoge-
nous mediating factors have been controlled. In this review, we explore the possible direct biological links between 
DE and lipid abnormalities namely serotonin, inflammatory, and stress processes a matter which has not yet been 
clarified. Serotonin alterations probably play an essential role in lipid and DE association; low lipid levels coexist with 
decreased serotonergic activity, while low serotonin concentrations have been detected in depressed individuals. 
Stress - induced lipolysis model may also play an important role; free fatty acids produced by activating lipoprotein 
lipase derived by stress hormones are available in liver and circulation to elevate lipoproteins. DE appears to be both 
an internal triggering factor (stressor) but also a consequence of the stress system dysregulation (allostasis), resulting 
in both emotional burden and dyslipidemia driven in a circular causality. Furthermore, altered immunological profile 
in depressed subjects is considered to be another factor which probably mediates this connection. Conclusively, 
although many studies provide reliable data on the presence of the above mechanisms apart from the influences of 
unhealthy lifestyle attitudes, the presence of a direct biological association between DE and lipid alterations, cannot 
yet be supported by consistency. 
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Introduction

Depression (DE), a serious illness with a high incidence in 
the general population [1] is associated with an increased 
risk of suicide, other comorbid emotional and behavioral 
disorders, development of metabolic abnormalities, and 
generally with increased all-cause mortality [2,3]. It is main-
ly characterized by depressed mood, anhedonia, sleep and 
appetite disturbances, loss of interest or pleasure in activi-
ties once enjoyed and feelings of guilt or worthlessness. Ma-
jor Depressive Disorder (MDD), the prevalent form of Clinical 
DE, is now predicted to be a major cause of disability [1,3].

Lipids are structural and functional elements of the cell, de-
rived from food and synthesized de novo [4]. Altered blood 
lipids concentrations, including polyunsaturated fatty acids 
(PUFAs), glycerolipids, glycerophospholipids, sphingolipids, 
Low Density (LDL) & High Density (HDL) lipoproteins, and 
triglycerides (TG) have been found to be associated with 
the measures of DE in adult and adolescent populations 
[5-14], but findings regarding this possible link are contra-
dictory. More specifically, in several studies a link between 
lower total cholesterol (CHOL) and DE was found [15-22], 
in other reports DE was associated with higher blood CHOL 
levels [11,12,23-25], while in some studies no association 
between these variables was shown [26-29]. Inconsistent 
findings have also been obtained with the less extensively 
assessed LDL- and HDL-cholesterol, and TG [1,21,22,30]. 
Finally, it is still unclear if lowered omega-3 PUFAs [31-33] 
or the increase in omega-6/omega-3 PUFAs ratios [34,35] 
might interfere to Clinical DE.

These inconsistent results reflect the complexity of possi-
ble associations between DE and lipid biomarkers in which 
both extrinsic and intrinsic processes are implicated. Among 
the extrinsic factors, diet habits and high Body Mass Index 
[36], smoking, alcohol [37,38], medication interventions 
[6,39,40], physical illness [41,42], co-occurrence with patho-
logical Anxiety [43], education-work status [44], fitness [45], 
etc. are included. The fact that lipid abnormalities are ob-
served even in patients with an adequate control of the above 
confounders, suggests that the effect of DE on lipids does not 
appear to be due to extrinsic factors solely [29,30,46]. So far, 

the intrinsic pathways including serotonin, inflammation 
agents, as well as stress hormones have not yet been exten-
sively investigated, while the results of the relative studies are 
not consistent [47-51]. Differences in design and inadequate 
control of confounders in the relative analyses are parame-
ters that probably affect the stability of results [1,52]. 

   Furthermore, since DE is a non-homogeneous group of 
psychiatric disorders, with possible variation in expression 
of subtypes, comprising distinct causes, patho-physiologies 
and symptomatologies it would be risky to argue that the 
biological processes through which these disorders are re-
lated to changes in lipids are similar [53-55]. 

The purpose of this review is to explore current and past 
theories that focus on the presence of biological mecha-
nisms involved in the association of DE and lipid changes. 
Thus, our hypothesis is that depressed patients, via these 
mechanisms, can develop impaired lipid metabolism, even 
if they manage to control cardiovascular and exogenous 
factors (smoking, eating habits, fitness, etc.) that have been 
established to affect lipids. We specially focus on mecha-
nisms involving serotonin, inflammation and stress system.

Cholesterol, Lipoproteins, Polyunsaturated 
Fatty Acids and other Lipids.

CHOL is an important part of the plasma cell membrane 
determining the permeability of membranes to molecules 
as well as to charged ions [56-58]. Almost every cell in the 
body can synthesize CHOL from Acetyl Coenzyme A, while 
apolipoproteins help the transportation of cholesterol 
throughout the body, and facilitate the uptake of CHOL by 
cells. The binding of CHOL to an apolipoprotein (as well as 
other molecules, such as phospholipids and lipid-surround-
ing triacylglycerols) forms lipoprotein [59]. The CHOL mol-
ecule differs from total CHOL, as referred in clinical terms, in 
that it relates to the synthesis of LDL with the potential to 
build up on the walls of the artery, forming atherosclerotic 
plaques; HDL can prevent heart disease by removing CHOL 
from plaques and TG which replenishes total CHOL can also 
contribute to high total CHOL [60,61].
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CHOL is essential for brain development. About 25% of to-
tal human CHOL is found in the brain, where it is locally syn-
thesized, because of blood – brain barrier (BBB), by both as-
trocytes and oligodendroglia. The synthesis of CHOL starts 
in the embryonal life and continues in the adult brain, albeit 
at a slower rate [58]. Almost all brain CHOL is non-esterified, 
with about 70% of the CHOL to be in myelin and the rest in 
neuronal and astrocytic cell membranes; CHOL is necessary 
for the formation of the nerve synapse and important for 
the smooth signaling of neurons [62]. 

Except for CHOL, PUFAs are also detectable in the circula-
tion, and are considered critical for cell membrane fluidity 
and subsequently brain function [63]. PUFAs are made out 
of a hydrocarbonated chain of variable length with several 
double bonds; the position of the first double bond (omega) 
differentiates PUFAs. On the other hand, Phospholipids are a 
key component of cell membranes and composed of phos-
phate “heads”, glycerol and PUFAs “tails” [49]. PUFAs are de-
rived from either linolenic acid (omega-6) or alpha-linolenic 
acid (omega–3). The most basic omega-6 is arachidonic acid, 
while the most basic omega-3 is docosahexaenoic acid (DHA), 
followed by the precursor eicosatetraenoic acid (EPA); DHA 
alone contains 15% –20% of the lipids in the human brain. 
DHA is the most abundant omega-3 fatty acid in mammalian 
CNS, especially in the early stages of development [64].

Omega-6 PUFAs are generally proinflammatory; their signif-
icant detrimental effect is thought to be due to the competi-
tive inhibition of omega-3 PUFAs, as the latter appear to have 
a protective role [65]. Both omega-3 and omega-6 PUFAs are 
basic compounds, which means they can only come from the 
diet (omega-6s are largely derived from plant oils, while ome-
ga-3s are mainly derived from fish oils) [66]. This fact, com-
bined with the evidence that the differentiation and function 
of cultured brain cells require alpha-linolenic acid, omega-3 
and omega-6 PUFAs, makes the link between brain function 
and diet clearer [67]. As reported before, in contrast to high 
CHOL levels, consumption of omega-3 PUFAs suppresses the 
production of IL-1β, IL-2, IL-6, and TNF-α [68,69]. 

High CHOL levels and its ingredients have been report-
ed to relate with enhanced levels of proinflammatory cy-
tokines. Particularly, high CHOL concentrations increased 

the release of IL-6 and TNF-α in hypercholesterolemic rab-
bits [70] as well as in macrophages treated with CHOL in 
vitro [71], while experimental diet with saturated fatty acids 
in rats increased TNF-α without affecting anti-inflammatory 
agents [72]. In addition, oxidized LDL treatment in rabbits 
has led to increased production of IL-1β [73]. 

Evidence supports that low lipid levels can lead to a reduc-
tion in central serotonergic activity [74]; indicatively, Kaplan 
et al. [75] showed that those adolescent monkeys who con-
sumed a diet low in CHOL showed lower concentrations 
of 5-Hydroxyindolacetic acid (HIAA) in cerebrospinal fluid 
(CSF), a metabolite indicative of serotoninergic function, in 
contrast to those animals that consumed a high CHOL diet.

Furthermore, enhanced cortisol activity results in elevated 
TG concentrations by mobilization of free circulating fatty 
acids which in turn stimulate the synthesis of very low-den-
sity lipoproteins (VLDL) in the liver [76,77] and by reduc-
tion of apolipoprotein B degradation and decreased TGH 
expression and activity [78,79]. In addition, defects of the 
glucocorticoid receptor affecting cortisol sensitivity is also 
involved in lipid metabolism disorder [80,81]. 

Finally, various studies indicate the interrelationship be-
tween atherogenic lipids and mobilization of noradrenergic 
system [82,83]. In particular, stress-induced mobilization 
of the noradrenergic system and subsequently catechola-
mines may trigger lipolysis by activating lipoprotein lipase. 
Thus, the free fatty acids produced by the above procedure 
are released to the liver and circulation in order to produce 
lipoproteins [84-87]. In addition, both in vivo and in vitro 
conditions have been shown that noradrenaline stimulate 
the activity of hepatic 3-hydroxy-3-methylglutaryl coen-
zyme A (HMG-CoA) in animals, thereby mobilizing CHOL 
synthesis [88,89]. 

Depression and Lipids, changes in 
Serotonergic Function 

Serotonin is a neurotransmitter that stabilizes the mood and 
low concentrations have been detected in depressed individ-
uals [90,91]. On the other hand, as previously reported, low 
lipid levels are related to a reduction in central serotonergic 
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activity [74]. Lipids appear to possess many neurobiological 
roles and may affect mood through modulation of neuronal 
membranes, neuronal survival, dendritic apophyses, myelin, 
synapse formation, enzyme function, absorption and trans-
fer of fat-soluble vitamins and toxins, and production, re-up-
take, or metabolism of neurotransmitters [62,92-94]. 

Engelberg et al. [95] focusing on research in mice, found 
that lowering serum CHOL may reduce lipid viscosity and 
CHOL content in brain cell membranes and, serotonin re-
ceptors disclosure in surface area of the membrane as well 
as, leading to reduced serotonin uptake by the blood with 
consequent decreased entry into the brain cells. Thus, alter-
ation of lipid content in brain cells might affect serotonergic 
function, which in turn affects mood [96-98],

However, the fact that a large proportion of depressed pa-
tients appear not to respond to antidepressants that focus 
on serotonergic activity [71,99,100] and other studies do 
not support the elevation of lipids after therapy with Selec-
tive Serotonin Reuptake Inhibitors [101], the explanation of 
deficient serotonergic function is not sufficient to fully ex-
plain the connection between low cholesterol and DE. 

Thus, some studies do not confirm the association be-
tween lipids and serotonergic function [38]. In addition, 
Papakostas et al [92] argue that not only low CHOL levels 
but also high CHOL can contribute to serotonin dysfunction. 
Furthermore, in contrast to many studies [102 -105], Maes 
et al. [106] did not found lower levels of total CHOL but low-
er esterified CHOL in depressed patients only compared to 
healthy controls; thus, they argued that low esterification 
of CHOL is the one that might play a regulative role in DE 
through changes in cell membrane viscosity. 

Depressive Symptoms and Atheromatogenic 
Lipid Profile

In contrast to several studies, numerous studies have 
demonstrated atheromatogenic lipid profiles in subjects 
with DE. To interpret the above link, studies have focused on 
the following mechanisms:

Various studies and meta-analyzes have reported increased 
circulating proinflammatory cytokines, including interleukin 
IL-6, interleukin IL-1, interleukin IL-12, tumor necrosis factor 
TNF-α and their soluble receptors, as well as reduced levels 
of interleukin IL-4, in patients with clinical DE [107-116], pos-
tulating the existence of a distinct subtype of DE, called cy-
tokine-related inflammatory DE [50]. Among all inflammatory 
cytokines, an increased concentration of IL-6 is probably the 
most widely and consistently reported in DE [102,107,109]. 
Some studies have also measured elevated cytokine concen-
trations in the cerebrospinal fluid (CSF) of depressed patients 
compared to controls, while other studies have observed cor-
relations between cytokine in CSF and DE severity [117-120]. 
On the other hand, as previously mentioned, atherogenic 
lipoproteins or diets rich in saturated lipids appear to in-
crease pro-inflammatory cytokines [69], which subsequent-
ly enhance DE severity, probably through the elimination of 
brain derived neurotrophic factor (BDNF), a polypeptide that 
supports the survival and growth of neurons through devel-
opment and adulthood [121,122]. Conclusively, the interre-
lation between these variables have been further corroborat-
ed by recent reviews [123,124], and data support a possible 
mediating role of cytokines in the relationship between ath-
eromatogenic lipoprotein concentrations and DE. 

However, it is important to note that deregulation of the 
cytokine system is not specific to DE and could be an indica-
tor of other major psychiatric disorders, such as schizophre-
nia and borderline personality disorders, indicating the pos-
sibility of common underlying pathogenetic pathways in 
disorders involved in immune dysfunction [125,126]. In ad-
dition, elevated cytokine levels appear to be found in only a 
part of patients with DE indicating that this factor does not 
consist a general component to explain all the phenotypes 
of DE [102,127].

The stress system 

As described by Chrousos [128,129], DE is as much an inter-
nal stressor, as well as a consequence of the maladaptation 
of this system resulting in a harmful homeostasis (Allosta-
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sis); allostasis leads to both metabolic disorders and further 
psychopathological expressions. 

Specifically, the network that affects biopsychological re-
sponses to stress, is localized in the central nervous system 
as well as in the periphery of the body. It mainly consists of 
the system of hypothalamic releasing hormone corticotro-
pin CRH, which regulates the hypothalamic-pituitary-adre-
nal axis (HPA) axis, and the norepinephrine system in the 
locus coeruleus of the brainstem which affects both arousal 
and the autonomic (sympathetic) nervous system.

Therefore, the prolonged chronic stress of a depressed sub-
ject, through the allostasis can lead to a further deteriora-
tion of his emotional state, through its detrimental effect on 
brain structures and functions related to fear, anger and re-
muneration/punishment, while, simultaneously, it can lead 
to lipidemic abnormalities. In other terms, the pathogenesis 
of these disorders can be explained by the prolonged, ex-
cessive secretion and the effects of both the main hormone 
mediators of stress as well as the sickness syndrome on the 
activities of the multiple homeostasis mechanisms.

Increased cortisol levels are found in patients with DE 
[30,130-135]. As previously reported, abnormal lipid me-
tabolism appears to be associated with increased cortisol; 
enhanced inflammatory and immune mediators mobilize 
cortisol in depressed individuals facilitating the deposition 
of abdominal fat, which is considered to be more sensitive 
to lipolytic agents [136-139]. Also, the model of lipolysis in-
duced by stress, as described by McCann et al. [86] is likely 
to play an essential role; chronic stress in depressed patients 
causes an imbalance except for the HPA axis [137], of the 
noradrenergic system as well [86,140,141], which in turn 
could cause atherogenic lipoprotein profiles. 

Consequently, lipid metabolism disorders as well as DE 
represent chronic, maladaptive effects of the above two 
intrinsic processes; hormone mediators, under normal con-
ditions, are produced in defined time and quantitative con-
texts, but in the case of prolonged stress, these processes 
are dysregulated [128,129,142,143]. Extending the ration-
ale of Papakostas et al [92], allostasis caused by DE could 

be associated not only with the atherogenic lipid profile but 
also with low CHOL levels (figure 1).

Other mechanisms  

Οther metabolic and biochemical changes occurring in pa-
tients with DE have also been implicated in the link between 
lipids and DE, including genetic alterations in lipoprotein 
coding [14], the rate of melatonin secretion in relation to 
cortisol secretion [144], the effect of IL-2 on melatonin re-
duction [145], the induction of oxidative stress and lipid per-
oxidation [146-149]. In addition, a connection of DE with 
the endocannabinoid system has been subject to research 
[150,151] while according to older theories an atheromato-
genic lipid profile is likely to be associated with DE through 
the defective oxygenation of red blood cells leading to 
partial brain hypoxia [152]. As is expected, these theories 
are beyond the scope of this review while there is a smaller 
pool of evidence supporting their role in the connection be-
tween lipids and DE.

FIGURE 1
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Conclusions

in addition to the effects of unhealthy behaviors, many 
studies provide reliable data on the presence of direct bio-
logical mechanisms linking lipid metabolism to depressive 
disorders; lipid profile abnormality appears to have a direct 
relation with depressive syndromes possibly through an en-
docrine imbalance. Furthermore, presence of these mecha-
nisms explains why a depressed patient may develop lipid 
abnormalities without exhibiting other lifestyle factors that 
might affect the lipid profile (eg obesity, smoking, malnu-
trition, drug use). The significance of this conclusion lies in 
the fact that it might be useful in patients with chronic DE 
to perform routine blood tests to monitor lipid levels, easily 
accessible, low cost biological markers for the cardiovascu-
lar burden independently of the presence of other external 
cardiovascular risk factors [153]. 

Based on the stress system described by Chrousos, as well 
as by compiling the findings of previous studies, it appears 
that DE disrupts homeostasis by deregulating behavioral 
and biochemical mechanisms in a bidirectional (circular) 
correlation. The central and peripheral factors of the stress 
system affect various body systems (gastrointestinal, cardi-
opulmonary, immune), including the metabolic pathways. 
Thus, malfunction of this system may affect growth, devel-
opment, behavior, and metabolism, resulting in deregula-
tion of the lipid profile.

Future Directions

Findings so far could justify the need for lipid levels to be 
investigated in patients with DE, not only in routine exami-
nations, but also in a different philosophy of health care pre-
vention and care policy for this patient category.

On the basis of the above, it might be necessary to system-
atically monitor lipidemic factors, as well as to implement 
prevention programs for the development of atherosclero-
sis and its complications in patients with DE. In addition, the 
study of the efficacy of evidence-based psychotherapies to 
regulate lipid levels in patients with DE would be of great 
clinical interest.

Further future research, including prospective studies, 
could evaluate with greater validity the correlation of lipid 
changes with the intensity or severity of depressive symp-
toms. In addition, it would be interesting for researchers to 
focus more on the relationship of lipid metabolism with se-
lected subgroups of depressive symptoms, for example, the 
relationship of autonomic hyperarousal with lipids in DE, 
while each specific subgroup of symptoms may have differ-
ent biomarkers.

Finally, more studies in animals in laboratory conditions 
could highlight the possible biological pathways that link 
DE to lipid metabolism with even greater consistency.
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Abstract 
Gratitude is defined by many scholars as “a positive emotional response upon receiving a benefit- present that is 
considered to be the result of the good intentions of another person or a higher power”. Over the last few years, Grat-
itude and its role in people’s personal and social development has been of primary interest for many researchers. In 
the studies that have been conducted mainly in adolescents and adults, researchers identified a negative correlation 
between Gratitude,  Anger and Aggression. The purpose of this paper is to research the above relationship focusing 
on school-age pupils. Totally 1,931 pupils of 10 to 12 years of age from all over Greece participated in the survey. In 
order to assess gratitude, anger as a personality trait and aggression, the following questionnaires were used: a) The 
Gratitude Questionnaire-6 b) the Anger Assessment Questionnaire, the Greek version of the questionnaire The Anger 
Expression Sale for Children and c) the Questionnaire evaluating the forms of aggression and hostility, which is based 
on the Greek version of The Buss-Perry Aggression Questionnaire: Short Form. The results of the survey showed that 
there was a negative correlation between gratitude and anger as a personality trait (r=-0.26, p<0.01), and aggression 
(r=-0.36, p<0.01). More specifically, the higher degree of gratitude in pupils was linked with lower levels of anger and 
aggression. The survey also revealed that female pupils reported lower levels of aggression than male pupils. The 
findings of this study enhance and expand on the results of earlier studies conducted, and underline the important 
role of gratitude in people’s lives.

Keywords: 
Gratitude, positive psychology, Anger, Aggression.
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Introduction

In order to understand the behavioral difficulties, research-
ers mainly focused on the negative emotions that increase 
the levels of anger and aggression [1][2]. However, in recent 
years, positive psychology studies have shown that the in-
vestigation and identification of positive emotions could 
contribute to the reduction of anger and aggression. Using 
the Gratitude Questionnaire-6 [3], the Anger Assessment 
Questionnaire [4], the Greek version of the questionnaire 
The Anger Expression Sale for Children [5] and the Ques-
tionnaire evaluating the forms of aggression and hostility 
[6], based on the Greek version of The Buss-Perry Aggression 
Questionnaire-Short Form [7], we investigated gratitude, as 
a positive emotion, and it’s positive effect on social relations. 

Gratitude 

Gratitude is the appreciation that someone feels after being 
the beneficiary of an altruistic act. It is defined by Haidt [8] 
as a positive emotion that is related to social well-being of 
other people or the society in general. As an intrinsic value, 
gratitude can be perceived beyond an interpersonal con-
text, e.g. feeling grateful for a work of art, for God or a beau-
tiful scene in nature [9]. It is also experienced as a positive 
emotion that refers to the intention of a person to express 
their appreciation to another person or a higher power or 
God, when they receive a gift [10].

Gratitude’s contribution to the mental well-being and har-
monious relationships between people has been studied by 
Ancient Greek philosophers and modern thinkers too. Cice-
ro, for instance, believed that gratitude “is not only the great-
est of virtues, but the parent of all the others” [11]. Writings 
of the three major monotheistic religions, Judaism, Christi-
anity and Islam, as well as Buddhism too emphasize on the 
benefits of gratitude [12]. In psychoanalysis, Melanie Klein 
[13] argued that the development of gratitude in childhood 
aligns with the development of generosity, because gen-
erous people desire to benefit others by sharing the gifts 
they have received. Even before the emergence of positive 
psychology, Baron [14] realized that the most grateful peo-

ple are less likely to engage in hostile, destructive behavior. 
Graham [15] as well as Peterson and Stewart [16] have stat-
ed that people who fell most grateful after being benefit-
ed by someone, have better chances of, later, helping their 
benefactors and other people too. In a recent study, Tsang 
[17] supported that receiving a gift or benefit from another 
person may cause the rule of reciprocity, according to which, 
people help and refrain from harming their benefactors.

As a result of the shift towards positive psychology, re-
search psychologists have started examining the nature and 
effects of universally accepted virtues, such as gratitude [18]
[19]. Emmons and McCullough [20] describe gratitude as a 
therapeutic factor when facing challenges in life and essen-
tial for people’s happiness, physical health, as well as good 
social relationships. According to Emmons and Stern [21], 
gratitude, as an emotion experienced in interpersonal trans-
actions, constitutes a cognitive-emotional state associated 
with the perception that someone has received a personal 
gain that has not been deliberately sought and acquired, 
but was the result of the good intentions of another person. 
The development of the emotion of gratitude consists of 
two stages: a) the acknowledgement and positive evalua-
tion of things and situations, b) the acknowledgement that 
certain sources of goodness and gifts lie outside the self. At 
this stage, the object of gratitude is directed and expressed 
towards the benefactors. In the bibliography included in the 
study, gratitude is described in two ways:

1. As an affective trait (Dispositional gratitude) that refers 
to a generalized tendency to recognize and respond with 
grateful emotion to the roles of other people’s benevolence 
in the positive experiences and outcomes that one obtains 
[1][22]. Gratitude that is expressed as a result of an affective 
trait is considered to produce a stable predisposition to-
wards gratitude or in more general terms, gratitude as an 
affective trait is “a life orientation towards noticing and appre-
ciating the positive in life” [1]. Gratitude as an affective trait 
or grateful disposition consists of four facets: intensity, fre-
quency, span and density. A dispositionally grateful person 
feels more intensely grateful than someone less disposed 
towards gratitude [23].
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2. As a state sentiment that is experienced with variations, 
depending on the situation and conditions when the offer-
ing and appreciation of the benefits given took place [24].

McCullough [1] invoking the Big Five taxonomy, supported 
that grateful people experience higher levels of other spe-
cific positive emotions such as happiness, vitality, optimism, 
hope and greater satisfaction with life, whereas they tend to 
experience low levels of negative emotions such as anxiety, 
depression and envy. According to McCullough [1] the traits 
of people inclined towards gratitude are distinguished into 
a) prosocial traits and b) spiritual traits. Regarding prosocial 
traits, invoking the Big Five Taxonomy, grateful people may 
show a tendency towards being higher in Agreeableness 
and it is also expected that the disposition towards grat-
itude might be related to other traits such as capacity for 
empathy, willingness to forgive and a tendency to offer help 
and support others. Grateful people would most likely avoid 
experiencing negative interpersonal emotions such as envy, 
which is a type of negative emotion (i.e. resentment and 
disdain), that is addressed specifically to other people [25]. 
Very grateful people feel more grateful after experiencing 
a positive emotion and feel grateful more times a day for a 
wide range of life situations compared to people with lower 
levels of gratitude [1]. The same opinion is also supported 
by Rosenberg, Roberts, Watkins and Wood [26][27][28][29] 
who introduced a schematic hypothesis suggesting that 
grateful people see the world through an interpretive lens 
that determines the way they interpret different situations. 
Compared to “less grateful” people, grateful people, gener-
ally, appreciate high value actions made by others, which 
are therefore high cost to them, recognize them for their al-
truistic value and feel even more grateful for them.

Anger 

Anger is an intense emotional state that is caused by an in-
tense feeling of discontent, despair and weakness [30]. A lot 
of the times, it may be a negatively perceived situation as-
sociated with cognitive distortions and destructive behav-
iors [31]. In order to understand the emotion of anger, it has 

been defined as a universal attribute in man and animals [32], 
as aggressive instincts and innate reactions when they fail to 
satisfy their desires or avoid pain, which in the case of inter-
nalization may result in pathological psychosomatic symp-
toms and depression, whereas their externalization may 
lead to aggressive behavior to reduce tension [33]. Accord-
ing to Lazarus [34], the emotion of anger is associated, on 
the one hand, with deprivation and, on the other hand, with 
threat to self-esteem (objective or subjective), insult and hu-
miliation, as well as attributing causes to external factors.

The concept of state anger refers to variations and changes 
in the intensity with which anger is experienced and in sit-
uations that the individual assesses as a threat or damage 
to their self-esteem, as an insult, an injustice etc. Emotional 
responses that tend to vary from annoyance to rage, verbal 
aggression (shouts, insults), as well as oral remarks related 
to aggressive behavior (kicking, hitting) constitute the three 
dimensions of situational anger.

The concept of anger as a personality trait emphasizes, on 
the one hand, on the differences between individuals re-
garding their predisposition in expressing anger without 
the presence of provocative situations and, on the other 
hand, on angry reactions provoked when something is can-
celled or upon negative evaluation [35][36][37]. The ways to 
express and control anger refer to methods that aim to reg-
ulate and manage its intensity [35]. Such methods could be 
the anger out and anger in controlling and attempting to 
control anger. Anger out entails the experience of anger, as 
well as physically aggressive behavior (arguments) or ver-
bally aggressive behavior (criticism, threats, swearing) di-
rected towards the person anger is addressed to or objects 
or individuals that are associated with it. Anger in refers to 
masking and suppressing emotions of anger. Anger con-
trol is related to the need for each person to maintain their 
self-control, act in line with the expectations of others and 
make sure that anger control prevails in their interpersonal 
relationships, in case they find themselves in situations per-
ceived as threatening. The concept of anger management is 
defined on the basis of how frequently the individual tries to 
defuse their anger, either by moving away from their oppo-



| 158 | Dialogues in Clinical Neuroscience & Mental Health, 2021, Volume 4, Issue 3, p. 155-166

Does gratitude affect the expression  
of aggression and anger in children?

DOI 10.26386/OBRELA.V4I3.153

Georgios Michailidis

Dialogues in Clinical Neuroscience & Mental Health

nent or by looking for ways to calm themselves at a bio-so-
matic level (“Calm down”, “Manage the need to express my 
anger”, “Try to relax”). 

Aggression 

In the bibliography included in this paper, aggression is 
mostly referred to as violence, conflict, deviant, delinquent 
behavior, as well as misbehavior, bullying and victimization. 
The theories that have been developed for the interpreta-
tion and investigation of the causes of aggression are divid-
ed into two main categories: the first one including those 
that perceive aggression as a fundamental part of human 
nature (psychoanalysis, ethology) and the second one en-
tailing those supporting that aggression is the outcome of 
social interventions (aggression- cancellation, social learn-
ing theory). 

While anger and hostility refer to a person’s emotions and 
attitude, aggression involves a wide range of aggressive acts, 
whose aim is to cause physical or psychological harm to the 
person these are directed towards [38][39][40] or to objects 
around them. According to Berkowitz and Harmon-Jones, 
[39] aggression is often associated with frustration, which, 
acting as a barrier to the attainment of a goal, could stimu-
late the intensity of their desire that will in turn awaken the 
negative emotion of anger, automatically producing verbal 
actions, emotions, thoughts and memories resulting in re-
actions of fight or flight. Anger is correlated with hostile ag-
gression, whose aim is to hurt another individual, either for 
revenge or as a way to establish their supremacy, whereas in 
instrumental aggression, which is intertwined with achiev-
ing one’s desired objective, anger-related feelings do not 
intervene [35]. 

Concerning the implications of anger and aggression, 
surveys have shown that children displaying high levels of 
anger at school appear to be at risk of facing a number of 
social, academic and physical challenges [41]. This longitu-
dinal study suggests that angry and aggressive children are 
likely to grow up to be angry and aggressive adults [42][43]
[44]. Additionally, studies in children and adolescents show 

that high levels of anger and aggression may be related to 
low academic performance [45] and a broad spectrum of so-
cial and behavioral difficulties both within and outside the 
school environment [45][46].

Gratitude vs anger and aggression: a negative 
correlation

According to McCullough’s study [47] gratitude is a moral 
affect as it entails other moral emotions. Hence, gratitude 
functions in three ways: a) as a moral barometer, b) as a mor-
al motive, and c) as a moral reinforce. The above functions 
can be easily proven by gratitude’s association with accept-
ing and appreciating the fact that someone has been the 
beneficiary of another individual’s moral actions (moral ba-
rometer), [1][47][48][49][50], as well as behaving prosocial-
ly toward others (moral motive), [51][52]. According to the 
study A Grateful Heart is a Nonviolent Heart: Cross Sectional, 
Experience Sampling, Longitudinal, and Experimental Evi-
dence by DeWall [53] people that feel grateful are less angry 
and aggressive.

Objectives - Hypothesis

The objective of this study is to examine the role of Grati-
tude, as well as its relationship with the personality traits of 
school-age children. Anger and aggression are among the 
personality traits that are going to be examined. According 
to contemporary bibliography, the aforementioned traits 
appear to be related to Gratitude to a greater or lesser de-
gree; they are essential for the formation of children’s per-
sonality and their improvement could offer many benefits 
to modern education.

The main hypothesis of this study is that Gratitude as pu-
pils’ personality trait is correlated with other factors that 
play a significant role in the way they behave and adjust to 
the social environment, the way they establish relationships 
with their peers or adults and their adequate response to 
societal demands in general. More specifically, we assume 
that: Firstly, the correlation of gratitude with the traits of an-
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ger and aggression in pupils is negative, depending on the 
level of gratitude and, secondly, the participants’ gender in 
this survey among pupils affects the above correlations.

Method

Participants

This survey was conducted in 2018 with pupils of the 5th and 
6th grades of elementary schools in the Education districts 
of Attica, Thessaloniki, Serres, Pella, Florina, Imathia, Kozani, 
Trikala, Heraklion, Rethymno, Corfu, Messinia, Lakonia, Ark-
adia, Lesvos, Komotini and Hania. We attempted to include 
as many regional units as we could, in order to have stu-
dents across Greece represented in the survey. In addition, 
we aimed to correspond the percentage of the sample tak-
en from each regional unit with the percentage of each re-
gional unit’s population in the total population of the coun-
try. 1931 pupils of the last two grades, the 5th and 6th grade 
of Elementary school, ages 10-11, from 16 different Greek 
regions participated in the study, with the highest percent-
ages deriving from the Attica and Thessaloniki regions. The 
majority (80.7%) of the pupils participating originate from 
urban areas and the rest (19.3%) originate from rural areas 
χ2 (1, 1931) = 6.11, p<0.01. 

Research Instrument

The questionnaire used for the evaluation of pupils’ Grat-
itude was the Greek version of the Gratitude Question-
naire-6 (GQ-6) by McCullough and his collaborators [1]. The 
questionnaire consists of 6 statements based on which the 
participants can be divided into ungrateful and grateful 
people according to McCullough and his collaborators [1]. 
The participants are asked to rate how much they agree or 
disagree with each statement, using a Likert 7-point scale 
ranging from 1 (strongly disagree) to 7 (strongly agree). 
GQ-6 offers sufficient reliability with Cronbach alpha (α) co-
efficient ranging from 0,76 to 0,85 and test-retest reliability 
coefficient of 0,59 [54]. Its credibility substantiated through 
its positive correlations with: a) Gratitude Adjective Check-

list [1] and b) Gratitude Resentment and Appreciation Scale 
(GRAT-short form [55]. Despite the fact that the GQ-6 has 
a high internal consistency in adult samples (α = .82, Mc-
Cullough et al., 2002 [1], as well as in early adolescent sam-
ples (α = .82, [56] the pilot sample of the survey revealed 
that pupils faced certain difficulties in understanding some 
concepts mentioned in the statements. As a result, we need-
ed to paraphrase certain statements in order for them to be 
more easily comprehensible by the pupils. The Question-
naire, which was adapted to the Greek reality for the pur-
poses of this research was found to have sufficient reliability 
(Cronbach alpha 0.74), [79].

For the assessment of anger, we used the “Anger Assess-
ment” Questionnaire by E. Makri-Botsari [2][4] which is 
the Greek version of the “The Anger Expression Scale for 
Children” by Steele, Legerski, Nelson and Phipps [3]. The 
questionnaire is a set of four psychometric scales. The first 
captures anger as a personality trait and includes 10 state-
ments, while the other three focus on the ways through 
which anger is expressed and they include 12 statements. In 
both scales, pupils are asked to state on a four-point scale, 
how often the content of the statements applies to them. 
Concerning adult and early adolescent samples, the ques-
tionnaire indicated a very good level of consistency at Cron-
bach alpha 0,84. Research on the pilot sample of the survey 
confirmed that difficulties in the comprehension of certain 
concepts by pupils arose, a fact that led us to paraphrase 
certain statements in order for them to be more easily com-
prehensible by pupils. Due to the large number of partici-
pants in the survey, we proceeded in another factor analysis, 
which indicated the same single-factor scale that displayed 
sufficient reliability Cronbach alpha 0,82.

Concerning the evaluation of the ways the participants 
of the survey express their anger, the same questionnaire 
“Anger Assessment Questionnaire by E. Makri-Botsari [2][4] 
was used, including a factor analysis, because of the large 
number of subjects in the survey, through which we con-
cluded in the two following factors: 1. Anger In (keeping an-
ger inside them, calmly attempting to solve their problems, 
feeling their anger without showing it, remaining calm, be 
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patient, always trying to be polite, alpha= 0,67 and 2. Anger 
Out (hitting objects or people, using vulgar language, taking 
out their anger on anyone, argue or quarrel), alpha = 0,66.

Regarding the evaluation of aggression, we used the “Ag-
gression Assessment Questionnaire” by E. Makri-Botsari [2]
[4], which consists of 12 statements to which the pupils are 
asked to choose the rate that the content of each statement 
applies to them, using a 6-point scale. For the purposes of 
the survey, we proceeded to the factor analysis of the psy-
chometric scale. From this analysis, two factors arose: 1. 
Verbal Aggression with reliability index alpha= 0.73 and 2. 
Physical Aggression with reliability index alpha= 0.79. These 
factors are in alignment with Forrest, Eatough & Shvlin’s 
study [57] who investigate direct forms of aggression, such 
as physical and verbal aggression (Table 1).

Table 1. Reliability index of gratitude, anger and aggression 

Scales Cronbach α

Gratitude 0.74

Anger as an affective trait 0.82

Anger Out 0.69

Anger In 0.67

Verbal Aggression 0.73

Physical Aggression 0.79

Results

Gratitude, anger. aggression as determined by 
gender

The correlation between gender and the scores of the 
“Gratitude”, “Anger as a personality trait and expression” 
and “Aggression” questionnaires was investigated with the 
variance analysis method. A single-factor model was de-
signed having the total of the questionnaires as depend-
ent variables, while gender (boys and girls) was used as 
an independent variable. We concluded that gender have 
a significant connection with the average total score of 
gratitude. As indicated in Table 2, the average total score of 
gratitude F(1,1930)=60.62, p<0.001 in girls is higher than in 
boys. In boys, a higher total score is observed in anger as a 

personality trait F(1,1930)=11.56, p<0.001 and in anger out 

F(1,1930)=65.38, p<0.001, compared to girls. No differences 

were observed in anger in. The table also indicates a higher 

total score of verbal aggression F(1,1930)=37.14, p<0.001 

and physical aggression F(1,1930)=130.8, p<0.001 in boys 

than it does in girls.

Table 2. The average total scores of gratitude, anger and ag-
gression by gender

Gender F-value
(1, 1930)  Boys    Girls   Total

Avg. Avg. Avg. 

1. Gratitude 32.89 34.69 33.79 60.62***

2. Anger as a per-
sonality trait 

16.91 16.12 16.52 11.56**

3. Anger Out 6.54 5.75 6.15 65.38***

4. Anger In 16.93 17.15 17.04 1.77

5. Physical Aggres-
sion

9.76 8.70 9.23 37.14***

6. Verbal Aggres-
sion

11.74 9.23 10.49 130.8***

Note:***p<0.001, **p<0.01

High and low levels of gratitude and gender

In this instance we used the Euclidian distance and the Ward 

method in order to create two groups bearing important 

differences in the level of gratitude. Based on the variance 

analysis method conducted in the first group with high 

levels of gratitude, it was found that the Avg. = 35.45, rang-

ing from 29 to 42 points in the total score of the scale. The 

average of the second group with low levels of gratitude 

was Avg. = 24.90, ranging from 6 to 28 F(1,1930)=2389.09, 

p<0.001.

Table 3 presents the distribution of pupils with high and 

low levels of gratitude, in terms of gender. The highest level 

of pupils (84.3%) appears to belong in the high levels of grat-

itude group. More girls (88.8%) than boys (79.7%) seem to 

express high levels of gratitude χ2 (1, 1931) = 30.13, p<0.001.
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Table 3. Distribution of pupils with high and low levels of 
gratitude by gender. 

    Gratitude

    Gender
 Boys  Girls  Total 

f % f % f %

High Levels of Grati-
tude 

770 79.7 857 88.8 1627 84.3

Low Levels of Gratitude 196 20.3 108 11.2 304 15.7

 Total 966 50 965 50 1931 100

Anger as a personality trait, expression of anger 
and aggression in terms of high and low levels of 
gratitude
As indicated in Table 4, compared to pupils with low-
er levels of gratitude, pupils with higher levels of grati-
tude show lower average rate of anger as a personality 
trait F(1,1930)=81.09, p<0.001, anger out F(1,1930)=78.00, 
p<0.001, verbal F(1,1930)=149.31, p<0.001 and physical ag-
gression F(1,1930)=131.82, p<0.001. 

The results were the opposite in regard to anger in. Pupils 
experiencing high levels of gratitude show a higher average 
rate of anger in F(1,1930)=37.14, p<0.001. Their anger is ex-
pressed in a lower level compared to pupils who experience 
low levels of gratitude.

Table 4. Means of anger as a personality trait, anger out, an-
ger in, physical aggression and verbal aggression by High 
and Low Gratitude.

Gratitude F-value
(1, 1930)High Low  Total

M   M   M 

1. Anger as a per-
sonality trait 

16.08 18.91 16.52 11.56**

2. Anger Out 5.96 7.14 6.15 65.38***

3. Anger In 17.25 15.93 17.04 1.77

4. Physical Aggres-
sion

8.79 11.62 9.23 37.14***

5. Verbal Aggression 9.94 13.41 10.49 130.8***

Note:***p<0.001

Prediction of gratitude based on anger and 
aggression 

In order to investigate the relations between gratitude, an-
ger and aggression as predicting variables, we performed 
a hierarchical multiple regression analysis using the Enter 
method. In the first step, we entered gender, in the second 
one anger and in the third step we entered aggression. 

As indicated in Table 5, there is a positive correlation 
predicted between gratitude and gender β=0.11, t=5.11, 
p<0.001 with the percentage of explained variance being 
3%, anger as a personality trait β=-0.06, t=-2.26, p<0.05 and 
anger in β=0.12, t=5.16, p<0.001 with a explained variance 
being 12%. Additionally, verbal aggression β=-0.18, t=-9.97, 
p<0.001 and physical aggression β=-0.11, t=-3.65, p<0.001 
have a negative correlation with gratitude and with the total 
variance being 15%. To be more specific, being a female pu-
pil contributes to a higher level of gratitude. A higher level 
of anger as an affective trait, as well as verbal and physical 
aggression contribute to a low level of gratitude in pupils. A 
higher level of anger in predicts a higher level of gratitude. 

Table 5. Regression analysis predicting gratitude using gen-
der, anger as a personality trait, expression of anger and ag-
gression as predicting variables.

Independent Variables Dependent Variable

Gratitude 

β t R2

1. Gender 0.11 5.11*** 0.03

2. Anger as a personality trait -0.06 -2.26* 0.12

3. Anger Out -0.01 -0.38

4. Anger In 0.12 5.16***

5. Verbal Aggression -0.18 -6.97*** 0.15

6. Physical Aggression -0.11 -3.66***

Total R2 0.39

Note: * p<0.05. *** p<0.001. 

Discussion 

The present study investigated the level of gratitude and its 
correlation with anger as a personality trait and expression 
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and aggression in pupils of the 5th and 6th grade of elemen-
tary schools throughout Greece. The main hypothesis of this 
study was that Gratitude as pupil’s personality trait is nega-
tively correlated with anger and aggression. 

1. The first conclusion of this study is that the majority of 
pupils seem to belong to the ones who experience high 
levels of gratitude. Gratitude disposition is considered to al-
ready occur at 8 years of age [58] playing a significant role 
in the development of their self-identity [59]. However, ac-
cording to Hill & Holmbeck [60], higher levels of gratitude 
may be extremely important during secondary education, 
where independence is highly important for pupils who 
tend to interact less with their family members and more 
with their peers. Although few studies have been carried 
out with emphasis on gratitude at young people, there has 
been a consensus that the differences in the level of grati-
tude experienced may be the result of interactions individ-
uals have with their environment, thus reflecting Bandura’s 
social learning theory [61]; an environment that enables the 
development of an already existing personal gratitude dis-
position [1][62][63]. 

2. A systematic investigation of gratitude in young people 
was first conducted during the last decade and was intro-
duced in the field of school psychology, mainly with the 
National Association of School Psychologists (NASP), in the 
USA, where Froh and Bono published articles on the sub-
ject and designed gratitude intervention programmes for 
trainee teachers and parents. They were the first to come to 
the conclusion that “gratitude is considered to have positive 
results of great importance for children and adults” [64]. This 
view has been supported by research that shows that there 
is a positive correlation between gratitude and a) mental 
well-being [1][65], as well as positive social relations that 
enhance altruism and cooperation [51][62] and a negative 
correlation between gratitude and b) substance abuse, ag-
gressive behavior [66] and mental disorders [67].

3. In the research that was conducted in regard to grati-
tude and gender, findings show that girls tend to experi-
ence higher levels of gratitude than boys. This result was 
similar to findings of previous research conducted by [68]

[69][70][71]. As argued by Froh, Yurkewicz in the study they 
conducted among early adolescents, ages 11-13, males re-
port lower levels of gratitude than females, because grat-
itude may indicate male weakness and therefore threaten 
their masculinity, especially during elementary school years, 
when gender differences become more significant. This 
mindset could be interpreted as an outcome of the differ-
ences in how individuals socialize in a socio-cultural con-
text. Given that in many cultures, women are expected to 
express their feelings more openly than men [72][73] with 
said expectation becoming imperative especially regarding 
highly positive emotions [74]. 

In studies investigating gratitude in adults, findings have 
shown that women express a more grateful attitude than 
men and reap greater benefits from experiencing and ex-
pressing gratitude, either in the form of tangible assets or by 
cultivating relationships [75].

4. Concerning the relationship between high and low lev-
els of gratitude and anger as a personality trait and expres-
sion, based on the findings of the current study, pupils with 
high levels of gratitude tend to not get angry or externalize 
their anger as much compared to pupils with low levels of 
gratitude. Regarding anger internalization, we have the op-
posite results. Grateful pupils tend to internalize their anger 
to a greater extent than less grateful pupils. These findings 
have also been ascertained by the forecasting analysis of 
the current study, where gratitude was predicted to have a 
positive correlation with a) gender (female in comparison to 
male pupils experience higher levels of gratitude) and b) an-
ger internalization. Gratitude was predicted to have a neg-
ative correlation with a) anger externalization and b) verbal 
and physical abuse.

These results are consistent with Watkins’ research findings 
[55], where gratitude was inversely correlated with certain 
anger-related variables, such as discontent and physical 
aggression. This can be explained by the fact that gratitude 
is closely connected to healthy psychological and social 
function. Compared to less grateful people, grateful people 
claim that they feel more satisfied throughout their lives, 
they are more optimistic and lively. They don’t experience 
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depression as often, nor have negative emotions that define 
their social relations [1][59][76]. Studies on gratitude in the 
school environment have shown that gratitude reinforces 
the incentive for positive social behavior [77] and this is re-
flected in the negative correlation between gratitude and 
anger, as the tendency for positive behavior results in better 
anger management and internalization. 

5. We are presented with similar results regarding the re-
lationship between high and low levels of gratitude and 
verbal and physical aggression. More grateful pupils tend to 
express verbal and physical aggression to a smaller degree 
than less grateful pupils. This finding shall be interpreted 
on the basis of mechanisms that support the correlation 
between gratitude and lower levels of aggression. For in-
stance, grateful people may perceive a provocation as less 
threatening compared to the way less grateful do and as a 
result their aggression tends to be reduced [79]. As indicat-
ed in DeWall, Lambert, Pond, Kashdan, Fincham’s study [53] 
gratitude may be related to lower levels of aggression on 
a daily basis, less negative emotions in their every interac-
tions and low aggression. 

In conclusion, based on research conducted over the past 
years and the findings of the current study, it is essential to 
highlight the contribution of gratitude as a positive emotion 
and trait in the emotional and social development of pupils. 
Positive emotions that are associated with gratitude, such 
as empathy, cause anger and aggression to decrease and 
facilitate cooperative and mutually supportive relationships 
among pupils. Hence, acknowledging the importance of 
gratitude and cultivating it in schools is vital in supporting 
the key objectives of school psychologists, teachers and all 
individuals involved in children’s upbringing and education. 
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Abstract
Prior research has examined the relationship between social comparison, neuroticism, and social anxiety separately. 
Social comparison and neuroticism have been found to be strongly related to social anxiety [1,2], but the effect of 
their interaction on social anxiety remains understudied. The present study aimed to tackle the gap by investigating 
the separate and interaction effects that social comparison and neuroticism may have on social anxiety. Due to the 
Covid-19 restrictions an opportunity sample of 100 participants completed three online questionnaires; the Social 
Comparison Orientation Scale [3], the Neuroticism Scale, developed by the researchers and the Social Interaction 
Anxiety Scale (SIAS) [4]. Data were analysed using a 2 (social comparison) x 2 (neuroticism) independent measures 
ANOVA and the results indicated a significant effect of neuroticism on social anxiety, suggesting that high levels of 
neuroticism leaded to higher levels of social anxiety. However, social comparison did not have an effect of social anx-
iety and there was no significant interaction with neuroticism. The findings provide important practical and theoret-
ical limitations concerning the design of the study in this digital era. Further research suggestions are also discussed.
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Social comparison, Neuroticism, Social anxiety, Greece, Online Survey 
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Introduction

With a prevalence of 18% in the population, anxiety disor-
ders constitute one of the most widespread type of psychi-
atric disorders [5]. Prior research indicates that social anx-
iety disorder (SAD) is the most frequent one with an early 
onset of 12 years of age for 50% of the cases and of 20 years 
of age for 80% of the cases, and it constitutes a risk factor 
for the development of depression and substance abuse 
[6]. The 5th edition of the Diagnostic and Statistical Manual 
of Mental Disorders (DSM-5) [7] as well as the International 
Classification of Diseases 11 (ICD 11) [8] classifies SAD as a 
phobic disorder, along with agoraphobia and other specific 
phobias, from which it was differentiated just 50 years ago 
[9]. Schlenker and Leary [10] described the term social anx-
iety as one’s avoidance of and inhibition in social interac-
tions with others. It is well known that individuals with SAD 
tend to evade and fear others’ attention, a fact which leads 
them to shun most interpersonal experiences, or to face 
such conditions with extreme discomfort [6]. Heimberg’s 
et al. [11] cognitive-behavioural model of SAD stresses the 
significance of the perception of the audience, that is one’s 
belief about being evaluated by others, as a causal factor 
for the onset of social anxiety. According to this model, an 
anxious individual believes that the audience holds some 
unattainable and extremely high standards for their per-
formance, which strengthen its negative self-imagery by 
creating negative social experiences or misleading self-per-
ception [12]. From the biological perspective, however, ge-
netic studies are progressively focusing on certain behav-
ioural traits (e.g., introversion and neuroticism) assuming a 
correlation between them and SAD [13,14,15]. Despite the 
progress made in this area, the origins of SAD and its patho-
genesis seem to not be clarified yet [6].

Social anxiety has also been documented to have a pos-
itive relationship with social comparison [1] which could 
impact on one’s feelings of social anxiousness. Social com-
parison refers to the biological tendency of individuals to 
determine their condition-ability, and overall identity in a 
constant comparison to other people, based on the knowl-
edge they possess about others [16]. Several lines of re-

search suggest that both upward (comparison of oneself 
with those perceived as superior) and downward (compar-
ison of oneself with those perceived as inferior) social com-
parison, can enhance a person’s social anxiety levels [17,18]. 
The persistent concern deriving from social comparison 
may gradually result in the person’s sense of lack of social 
skills and its dread of social interplay [7]. Critically, a recent 
systematic review [19] suggests that a person’s assumptions 
relating to social comparisons play a major role in shaping 
SAD. This is supported by an identified positive correlation 
between social comparison and social anxiety [20].

At the same time, another personality trait directly linked 
to SAD is neuroticism, who refers to an individual’s inclina-
tion to experience distressing emotions, such as timidity 
and fearfulness, low self-esteem and irritability, weak im-
pulse inhibition, and helplessness [21,22]. Naragon-Gainey 
and Watson [23] have shown a mild correlation between so-
cial anxiety and neuroticism, claiming that neuroticism can 
predict social anxiety. Previous researchers have demon-
strated that individuals who strongly compare socially and 
individuals with high levels of neuroticism show increased 
social anxiety [1,2,26]. However, although previous studies 
examined the effect of neuroticism on social anxiety, they 
did not specifically focus on neuroticism facets such as de-
pression [24,25], suggesting a limitation that the present 
study aims to tackle.

To shed light to the disparities, the present study aims to 
investigate the individual and combined effects of social 
comparison and neuroticism on social anxiety. With the 
creation and use of a new scale for the neuroticism per-
sonality trait, this research intends to obtain data through 
alternative means than what has been done before. Critical-
ly, although the above effects have been investigated in a 
variety of countries across the world, no relevant empirical 
evidence has been produced in Greece. Thus, by acquiring 
data from a Greek population sample, this study appears to 
be innovative and aims to contribute to bibliography con-
sidering a new cultural context.

Three hypotheses are tested in the current research: 
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Social comparison will have a significant main effect on so-
cial anxiety, where it is expected that participants with high 
social comparison will show higher levels of social anxiety 
than those with low. 

Neuroticism will have a significant main effect on social 
anxiety, where it is expected that participants with high lev-
els of neuroticism will show higher levels of social anxiety 
than those with low. 

Social comparison and neuroticism will have a significant 
interaction effect on social anxiety, where it is expected that 
participants with high levels of social comparison and neu-
roticism will score higher on social anxiety than those with 
low levels.

 

Method

Design: In this experimental design, independent meas-
ures (2 x 2 Independent Measures ANOVA) were used. So-
cial comparison is the first independent variable consist-
ing of two levels, low and high. Neuroticism is the second 
independent variable consisting respectively by low and 
high levels. Social anxiety signifies the dependent variable, 
measured by the total score in the Social Interaction Anxiety 
Scale (SIAS) [4].

Participants: 100 participants, 43 males and 57 females, 
ranging from 18 to 30 years old with a mean age of 24.11 
(SD = 3.9) were recruited for the purposes of this study via 
opportunity sampling. The inclusion criteria applied for this 
study related to age above 18th year. Exclusion criteria re-
ferred to individuals with chronic health issues who are on 
medication and to those who have been diagnosed with a 
mental illness.

Materials: Three on-line questionnaires with the use of 
google forms were given to participants for the conduction 
of the study. The first was Gibbon’s and Buunk’s [3] Social 
Comparison Orientation Scale (Cronbach’s a = .87), which 
contained 11 items ranking on a 5-point Likert scale from 
1 to 5, with 1 being strongly disagree and 5 being strongly 
agree, with 2 reversed coded items (e.g., I always pay a lot 

of attention to how I do things compared with how others 
do things). The second was the Neuroticism Scale, which 
was developed by the researchers. Initially, it consisted of 
16 items and was measured on a 5-point Likert scale from 
1 to 5, with 1 being strongly disagree and 5 being strong-
ly agree, with 4 reversed coded items (e.g., I have worries 
about things going wrong). Following the internal reliability 
analysis (initial a = .817), 2 items had to be removed because 
of low item-total correlation (r< .2). The remaining question-
naire including 14 items, was characterized by high internal 
consistency (a = .849). Lastly, Mattick’s & Clarke’s [4] Social 
Interaction Anxiety Scale (SIAS) (Cronbach’s α = 0.90) includ-
ed 19 items ranking likewise on a 5-point Likert scale from 
1 to 5, this time with 1 being not at all characteristic or true 
for me and 5 being extremely characteristic or true for me, 
with 2 reversed coded items (e.g., I worry about expressing 
myself in case I appear awkward).  Overall, the responders 
were asked to answer with regards to the degree that they 
felt the statement, indicating that the higher the score the 
higher the levels of social comparison, neuroticism and so-
cial anxiety.

Procedure: Due to the Covid-19 related issues, participants 
were recruited via social network services and were asked to 
complete the three on-line questionnaires, starting with the 
Social Comparison Orientation Scale and finishing with the 
Social Interaction Anxiety Scale (SIAS), once they had con-
sented to take part. The duration of the task was 15 minutes. 
At the end of the task, participants had access to the de-
briefing form, where the intent of the study was introduced 
to them. 

Data Handling: Following the data collection, the total 
scores for each participant were calculated by summing the 
scores individually for each questionnaire after adjusting the 
reversed coded items. The participants were then divided in 
the experimental conditions via median split, where partic-
ipants with social comparison scores below 35 formed the 
Low Social Comparison Group and those over 35 the High 
Social Comparison one. Similarly, participants with scores 
below 44 on the neuroticism scale, formed the Low Neurot-
icism Group and those above 44 the High Neuroticism one. 
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Finally, all participants were matched to their social anxiety 
scores and the data were ready to be analyzed in the SPSS.

Ethical considerations: The current study was conducted 
based on the BPS Code of Ethics and Conduct, which en-
sures the protection of both researchers and participants. 
As provided by the code of ethics, there was an appropri-
ate supervision of the research by a competent professor. 
In addition, participants were given informed consent and 
the right to withdraw from the research within 14 days 
through the respective forms. Regarding confidentiality, the 
researchers were the only ones capable accessing the data-
base. The anonymity of the participants was also ensured 
with the use of a unique personal code.

 

Results

Data were screened and not all parametric assumptions 
were met, given that three outliers were detected.  The 
method of winsorizing was followed to eliminate the out-
liers, changing the problematic values by adding the mean 
of each condition with double the standard deviation of the 
same condition [27]. Table 1 shows the mean social anxiety 
scores, standard deviations and totals for low and high so-
cial comparison and neuroticism. 

Table 1: Mean number of social anxiety scores (with standard 
deviations) for low and high social comparison and neuroticism

 Low Social 
Comparison

High Social 
Comparison

Total

Low Neuroticism 37.72 (9.39) 42.08 (9.48) 39.9 (9.59)

High Neuroticism 46.24 (16.35) 49.4 (11.28) 47.82 (13.99)

Total 41.98 (13.88) 45.74 (10.95)  

The means and SDs indicate that participants with high 
levels of neuroticism demonstrate much higher social anx-
iety than those with low. On the contrary, it can be noted 
that participants with high social comparison do not show 
much greater social anxiety than those with low (Figure 1).

Data were analyzed using a 2 (social comparison) x 2 (neu-
roticism) independent measures ANOVA. Effect sizes were 
calculated and power analysis was also performed. Levene’s 
test was significant (p = .001) indicating that the assumption 
of equality of error variances was violated; the alpha level 
for the ANOVA was therefore adjusted to the more conserv-
ative level of 0.01 [27]. There was no significant main effect 
of social comparison on social anxiety, F(1,96) = 2.467, p = 
.12, p2 = 0.022, power = .06. Furthermore, there was no sig-
nificant interaction effect between social comparison and 
neuroticism on social anxiety, F(1,96) = .063, p = .803, p2 = 
0.00057, power = .05. However, there was a significant main 
effect of neuroticism on social anxiety, F(1,96) = 10.946, p = 

Figure 1: Mean Social Anxiety scores and standard errors per 
condition.

Figure 2: Neuroticism and Social Comparison interaction on Social 
Anxiety Scores and effect of Neuroticism on Social Anxiety at **p = 
.001. 
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.001, p2 = 0.999, power = 1.00, demonstrating that there was 
higher social anxiety in participants with high levels of neu-
roticism than in those with low levels irrespective of their 
level of social comparison (Figure 2). 

Discussion

The primary aim of the present study was to establish wheth-
er social comparison and neuroticism produce separate and 
interacting effects on social anxiety. The findings reveal that 
only neuroticism had a significant effect on the participants’ 
levels of social anxiety, so that individuals with high levels 
of neuroticism exhibited higher levels of social anxiety than 
the ones with low levels of neuroticism. However, neither 
social comparison alone not interacting with neuroticism 
impacted on the participants’ levels of social anxiety. The 
findings seem to support the existing literature in the field 
neuroticism in relation to social anxiety and provide direct 
support for the studies by Newby et al. [2] and Bienvenu et 
al. [25] who revealed that higher levels of neuroticism are 
positively correlated with higher levels of social anxiety. 
Unlike the studies of Buunk et al. [26] and Newby et al. [2], 
which used Eysenck’s Personality Questionnaire (EPQ) [28] 
and NEO Personality Inventory-Revised-Neuroticism Sub-
scale (NEO-PI-RN) [29] respectively to measure neuroticism, 
this study used its own developed scale of neuroticism, and 
still obtained comparable results. This is a critical strength 
of the present study, which reproduced the same findings, 
using an adapted scale, which produced high internal con-
sistency, and was therefore reliable. It is also worth noting 
that the developed scale had a higher internal consisten-
cy than the EPQ (Cronbach’s a =.81) [26], which has been 
widely used for the measurement of neuroticism. However, 
to validate this scale’s overall validity and reliability, further 
experimental testing is needed. 

On the other hand, the non-significant effect of social 
comparison on social anxiety does not seem to support 
prior findings. The current results contradict with most of 
the research claiming a strong association between social 
comparison and SAD [1,17,18,19]. This may be attributed 

to the fact that this study did not investigate the effects of 
the direction of social comparison (upward or downward), 
since the Social Comparison Orientation Scale [3] does not 
include questions related to the direction of social compari-
son. The lack of direction constitutes a flaw for Wheeler [30], 
who suggests that the degree to which an individual com-
pares with another, should be examined in combination 
with the direction of the comparison. This assertion may 
also be responsible for the non-significance of the interac-
tion effect of social comparison and neuroticism on social 
anxiety, along with individual differences. However, this 
cannot be assumed with certainty, since it appears than no 
research has examined those variables together. Therefore, 
the causes for this finding should be investigated anew for 
the better understanding of this phenomenon.

The reported effect sizes, according to Cohen’s [31] sug-
gested values, reveals the strong impact of neuroticism on 
social anxiety. A large effect of neuroticism on social anxiety 
(η2 = .99) suggests that that 99% of the variance in social anx-
iety levels can be explained by the neuroticism levels of the 
participants. Therefore, it can be assumed that magnitude 
effect of neuroticism was enough to influence social anxi-
ety levels. Additionally, the perfect statistical power (1.00) 
verifies the results’ validity and excludes any probability of 
statistical error. On the other hand, the low percentages of 
effect sizes and statistical power of both social comparison 
(η2 =.022, power = .06) and its interaction with neuroticism 
(η2 =.0057, power = .05) highlight their inability to fulfill the 
normality requirements, directing the research attention to 
the limitations that might have prevented positive statisti-
cal outcomes.

Firstly, attention needs to be drawn to the use of the me-
dian split. By using this method, participants who scored 
higher in one category were placed in the same condition 
as those who scored around the median. Thus, the condi-
tion in which a participant close to the median should be 
categorized, does not seem to be that unambiguous with 
the median split. It is recommended that in future stud-
ies, the participants need to be divided into three groups 
(low, moderate, and high) to produce more accurate results. 
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Furthermore, the COVID-19 restrictions which led to the re-
cruitment of a small and convenience sample restrict the 
generalization of the findings [1]. Therefore, future research 
should preferably use probability samples with a larger 
sample size that cover a broader spectrum of participants, 
to address this constraint and produce a significant inter-
action effect. Lastly, the fact that the study was performed 
online poses another theoretical limitation, mostly due to 
participants’ personal biases and the lack of observation 
by a researcher. However, for Campell et al. [32], statistical 
significance and accurate findings can also be obtained via 
digital environments. The increasing use of the online en-
vironment for the realization of studies will shed light into 
such opportunities for research as well as into their benefits 
and limitations.  

Conclusion 

Separately, social comparison and neuroticism personal-
ity trait have been found to influence one’s social anxiety. 
The present study examined the interaction effect that the 
variables could have on social anxiety. The findings showed 
that higher levels of neuroticism alone could significantly 
demonstrate higher levels of social anxiety. However, social 
comparison alone as well as the interaction effect appeared 
not to have a statistically significant effect on social anxiety. 
The practical and the theoretical limitations of this research 
were discussed. Future research should investigate deeper 
the impacts of social comparison and neuroticism on social 
anxiety to shed light in this area and help health educators 
support the public via innovative programs.
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of dissections in the Byzantium

Georgios Panteleakos 

Abstract 
Studying specific collections of great Byzantine authors as Oribasius from Pergamum, Theophilus Protospatharius, Me-
letius the Iatrosophist and others, it can be understood that in Byzantine era (330 – 1453 AD), there was not stagna-
tion in the research for anatomy and physiology of the human body. Αt the same time from the Orthodox Church was 
not forbidden the use of anatomies for the research, teaching or other purposes, because the Church did not want 
to have a conflict with its own doctrine. On the other hand, many Byzantine doctors, even priests as Saint Basil the 
Great (4th cent. AD) and his brother Saint Gregory of Nyssa (4th cent. AD), urge the scientists to perform anatomies in 
order to research the structure and the function of human body. In contrast to what was happening in the West, the 
Byzantines were considering the anatomic research a major and integral factor for the progression of medicine and 
the understanding of structure and function of the human body.
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Introduction

The Byzantine era (330-1453 A.D.) constitutes an integral 
part of the History of Greek Medicine, and is of particular 
interest, since it is through the work of Byzantine medical 
practitioners and writers that the invaluable knowledge 
of Ancient Greek Medicine was passed on to us. Byzantine 
medicine constitutes the natural evolution of Ancient Greek 
Medicine, which it promoted and further developed, while 
in the meantime, producing original points of view derived 
from the interaction of the Christian faith with the Ancient 
Greek cultural heritage. The development of patient health 
care and the organization of hospitals in the Byzantium 
made significant progress due to Christian teachings, the 
basic principle of which is to take care of the weak and to 
love your fellow man [1]. The Byzantine “hostels” represent-
ed the first public health care institutions which provided 
medical care to patients, constituting the standard for the 
development of hospitals in the Middle Ages (medieval 
times). The health care system and more generally the op-
erational model adopted by the Byzantine hospitals, were 
adopted not only by the Medieval West, but also by the Is-
lamic Middle East (Arabian medicine) [2].

However, even today, a number of writers state that the 
Byzantine era did not constitute an innovative part of the 
History of Medicine. They state that the main characteristic 
of the writers of the Byzantine era was the complete imi-
tation of the work of great Ancient Greek physicians, such 
as for example, the work of Hippocrates and Galen, from 
whom they were greatly influenced. A more detailed study 
however, of the medical texts of Oribasius of Pergamum, 
Paul of Aegina, Aetius of Amida and other Byzantine writ-
ers will reveal evidence of originality, such as for example 
the referral to capillaries and the description of the systemic 
and pulmonary circulation provided by Oribasius, as well as 
the magnificent description of the physiology of the heart 
by Gregory of Nyssa. [3]. As regards the human anatomy, a 
number of researchers investigating the history of anatomy 
have highlighted the undisputed power of Galen, character-
izing all writers after Galen as those who merely used ex-
cerpts from his work, mimicking Galen.[4]

Nevertheless, during the Byzantine era, significant im-
provements were made in medicine and in surgical tech-
niques in particular, improvements which were noted even 
from the pre-Byzantine era (4th – 7th Century A.D.). Physi-
cians during this time were already very familiar with vari-
ous medical techniques, and they were greatly influenced 
by the works of Ancient Greek physicians. This influence, in 
conjunction with their experience in everyday medical prac-
tice, led to the development and portrayal of new surgical 
techniques [5]. Examples of these are the first lithotripsy 
procedure for bladder stones and the surgical separation of 
Siamese twins in the 10th century A.D., during the reign of 
Constantine VII Porphyrogenitus (913-959 A.D.) [6].

Byzantine medicine was the successor of the Ancient Greek 
medical heritage. Byzantine physicians were very familiar 
with the works of the leading names of Ancient Greek med-
icine. This not only applies to names of the early Byzantine 
era, such as Oribasius of Pergamum (4th century A.D.), Nem-
esius of Emesa (4th century A.D.) and Alexander of Tralles (6th 
century A.D.), but also to its latest representatives, such as 
Nikolaos Myrepsos (13th century A.D.), John Aktouarios (14th 
century A.D.), John Argyropoulos (15th century A.D.), and 
others. Byzantine physicians played a definitive role in the 
development of medicine in the West, as their work, through 
Arabic translated texts, brought their views of ancient Greek 
medicine and heritage to the West [7]. Hippocrates and Ga-
len were considered authorities of Byzantine medicine, and 
thus their works were replicated continuously [8].

Codex Parisinus (gr 2144) Hippocrates and Alexios Apokaukos



| 176 | Dialogues in Clinical Neuroscience & Mental Health, 2021, Volume 4, Issue 3, p. 174-180 

Acceptance of the implementation  
of dissections in the Byzantium

DOI 10.26386/obrela.v4i3.139

Georgios Panteleakos 

Dialogues in Clinical Neuroscience & Mental Health

A characteristic example is the Paris Codex (handwritten) 
(Codex Parisinus,  gr. 2144) which is kept at the National Li-
brary of France. This Codex, which features the works of Hip-
pocrates and was prepared upon the order of the Byzantine 
statesman, Alexios Apokaukos (end of the 13th century A.D.), 
features among others, two unique images: that of Hippo-
crates in Byzantine attire (f. 10v), seated on a throne, as did 
high-ranking Byzantine statesmen; and that of Alexios Apo-
kaukos in a conversation with him (f. 11r) [9].

The Orthodox Church was ahead of its time as it did not 
prohibit the implementation of dissections for the study of 
the functions of the human body, contrary to Western prac-
tices, which were under the influence of the Roman Catholic 
Church. In the Medieval West, the knowledge and theories 
of the human anatomy of Galen were the sole source of in-
formation regarding the anatomical structure of the human 
body. In medieval times, the theories of the human anatomy 
of Galen, who was considered a master in his field, were not 
questioned, and as a result, they remained unaltered until 
the Renaissance. Anyone who dared to question the theo-
ries of Galen, many of which included several errors, as the 
dissections had been performed solely on animals, would 
receive the same response of “He said it himself” (ipse dixit).  

In early medieval times in Western Europe, human dissec-
tions were carried out solely for forensic purposes; however, 
dissections for educational purposes were gradually inte-
grated into the educational programs of the first Universi-
ties (School of Salerno) [10].

In contrast to the West, in the Byzantine era, even from the 
4th century A.D., Oribasius of Pergamum and other bishops/
saints of the Eastern Orthodox Church, such as St. Basil the 
Great and Gregory of Nyssa, highlighted the importance of 
carrying out dissections for scientific purposes, in order to 
better understand the structure of the human body, as well 
as the functions of the human organs. Presented below are 
some excerpts of the works of Byzantine writers, which sub-
stantiate our views as per the accepted implementation of 
dissections in the Byzantine era.

Oribasius of Pergamum (4th century A.D.):

The first Byzantine physician to highlight the importance 
of performing dissections for scientific development was 
Oribasius of Pergamum (4th century A.D.). A number of re-
searchers of the history of medicine state that he was the 
leading physician of the early Byzantine era. It was through 
his work, that the invaluable medical knowledge of Galen 
and other ancient classical writers was passed on to the 
medieval physicians. Oribasius was born in the city of Per-
gamos, which was also the origin of Galen. He studied med-
icine in Alexandria, and his teacher was the medical philos-
opher, Zeno of Citium [11].

He continued his studies in Athens, where he met the 
then young student of philosophy, Flavius Claudius Julianus 
(332-363 A.D.), nephew of Constantine the Great, who later 
became Byzantine emperor. They were both paganists and 
admired ancient Greek civilization [12].

Oribasius believed in the implementation of dissections 
for the development of science, dissections which he per-
formed himself, as evidenced by his detailed description 
of capillaries, including many elements from the work of 
Galen entitled “On the anatomy of veins and arteries” (Περι 
φλεβών και αρτηριών ανατομής) [13]. In addition, of great 
significance is his very detailed description of inflammation, 
which can be found in the first chapter entitled “Galenus on 
inflammation” (Εκ των Γαληνού περί φλεγμονής) of his book 
“Medical Collections”. Here, as suggested by the title of the 
chapter, he uses elements from the corresponding work of 
Galen[14]. Indeed, in the 15th chapter entitled “About the 
Heart” (Περί καρδίας) of the book “Medical Collections”, Ori-
basius mentions that there were physicians who specialized 
in performing dissections [15].

St. Basil the Great and Gregory of Nyssa  
(4th century A.D.):

Even leading ecclesiastical figures of the Byzantine era, such 
as St. Basil the Great and Gregory of Nyssa, who lived in the 
4th  century A.D., and were bishops, referred in their works to 
the anatomical structure and physiology of the human body, 
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also mentioning the implementation of dissections. St. Basil 
the Great, bishop of Caesarea (4th century A.D.), in his work 
“On the fabric of the human body” (Περί της του Ανθρώπου 
Κατασκευής), notes the importance of conducting dissec-
tions for scientific purposes in order to acquire knowledge 
of the anatomy and physiology of the human body [16]. He 
claimed that the study of physiology was about the study of 
the balance and harmony in the functioning of the human 
body [17].

His brother, Gregory of Nyssa (4th century A.D.), in his 
work entitled “On the making of man” (Περί Κατασκευής 
Ανθρώπου) also noted the importance of the free imple-
mentation of anatomical research in order to understand 
the physiology of the human body. He claimed that it was 
through dissections that scientists obtained knowledge of 
the position of each organ in the body, while others inves-
tigated the purpose of the human organs [18]. In this work, 
Gregory of Nyssa expresses his own personal anthropo-
logical views, combining theology, philosophy, physiology 
and medicine in one impressive and powerful composi-
tion. Furthermore, there are many similarities to the work 
of Nemesius, Bishop of Emesis, entitled “On Human Nature” 
(Περί Φύσεως Ανθρώπου), from which he was obviously in-
fluenced. In fact, many subsequent writers authored works 
with either the same or similar title [19].

St. Eustathius, Archbishop of Antioch  
(4th century A.D.):

St. Eustathius of Antioch lived during the reign of the Byz-
antine emperor Constantine the Great and took part in the 
First Council of Nicaea (325 A.D.), where together with other 
bishops of the Orthodox Church, they overpowered the he-
retical beliefs of Arius. St. Eustathius is a saint of the Ortho-
dox Church, and he is commemorated on 21st February [20]. 
St. Eustathius of Antioch, in his work entitled “Commentary 
on the Hexameron” (Σχόλια εις την Εξαήμερον), which is in-
cluded in the Greek series of “Patrologia Graeca” of Jacques 
Paul Migne, refers to the importance of physicians perform-
ing dissections in order to understand human nature [21]. 

He claimed that leading physicians, in order to obtain infor-
mation and provide useful knowledge to man, aimed to per-
form dissections on humans sentenced to death. This was a 
prevailing practice in the Byzantium. Physicians would per-
form dissections on the bodies of convicts in order to obtain 
anatomical knowledge, which led to advancements being 
made in anatomical and physiological research [22]. 

Theophilus Protospatharius  
(6th or 7th century A.D.):

Theophilus Protospatharius (6th or 7th century A.D.) also re-
fers to the human anatomy in his work “On the Fabric of the 
Human Body” or “De Corporis Humani Fabrica” (Περί της του 
Ανθρώπου Κατασκευής), where he follows the example of 
Nemesius of Emesia, St. Basil the Great and Gregory of Nys-
sa and writes a book on medical physiology and anatomy, 
with evident religious influences. Theophilus Protospathar-
ius was heavily influenced by the works of Hippocrates and 
Galen, which he was very familiar with. Notably, he refers to 
Hippocrates as “Prometheus of Medicine”, and he continu-
ously refers to the works of Hippocrates, urging readers to 
look at these for further study of the works of Galen. Indeed, 
in the 1st edition of his work “On the Fabric of the Human 
Body” (Περί της του Ανθρώπου Κατασκευής), he notes that 
the main aim of this work was the understanding of how 
many and which organs comprise the human body and to 
determine their function [23].

Furthermore, in the 4th edition of his work “On the Fabric 
of the Human Body” or “De Corporis Humani Fabrica” (Περί 
της του Ανθρώπου Κατασκευής), Theophilos Protospatharius 
notes the importance of carrying out dissections for sci-
entific purposes, in order to understand the anatomy and 
physiology of the human brain. From this statement of his, it 
is evident that there was no prohibition of the implementa-
tion of dissections by the Orthodox Church. If there was any 
such prohibition, then Theophilus Protospatharius would 
not have made any such direct referrals to dissections in his 
work, as he was deeply religious. In his work, he claimed that 
by performing dissections, we would then be able to identi-
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fy the home of the psyche, namely the skull, which includes 
the brain. Consequently, he carefully begins to perform a 
dissection of the skull and brain, describing the meninges 
(the protective layers of the brain) and the ventricles [24]. 

Meletius the Monk (8th century A.D.):

Another Byzantine scholar, Meletius the Monk or Medical 
Philosopher (8th century A.D.), in his work entitled “On the 
Fabric of the Human Body” or “De Corporis Humani Fabrica” 
(Περί της του Ανθρώπου Κατασκευής), also refers to anatomy 
and physiology. Literary investigations have proven that 
Meletius was familiar with the related works of Nemesius of 
Emesa, Gregory of Nyssa and St. Basil the Great, from which 
he draws valuable information. However, his own work of 
anatomy and physiology is characterized by a more an-
thropological-theological nature rather than a medical one, 
when compared to the works of other above-mentioned 
writers [25]. 

Specifically, Meletius, in the prologue of his work “On 
the Fabric of the Human Body” (Περί της του Ανθρώπου 
Κατασκευής), which includes the Greek series of “Patrologia 
Graeca” of J.P.Migne [26], states that many philosophers/
physicians of ancient times wrote about the structure of 
the human body with wisdom and mindfulness, where they 
confirm the correctness of their views by performing dissec-
tions [27].

This referral of Meletius to anatomical research, through 
which physicians discover the structure of the human body, 
is evidence of the importance given by the Byzantines to 
anatomical studies. This was in contrast to practices in the 
Medieval West, where dissections were mainly performed 
for forensic purposes. From the works of Meletius the phi-
losopher, we can comprehend the views of the Orthodox 
Church towards dissections, as not only did it not prohib-
it them, but it even considered them to be necessary for 
the promotion of science and for the understanding of the 
structure and function of the human body. 

Lessons of anatomy performed on a prisoner 
of war:

Further evidence of the implementation of dissections 
is provided in the chronicles of Theophanis (Theophanis 
Chronographia). In these chronicles, there is a referral to an 
incident of a dissection being executed on a prisoner of war, 
while he was still alive, which was carried out upon the or-
der of the Byzantine emperor, Constantine V Copronymus 
[28]. Herein, Theophanis informs us of a secret mission in 
Bulgaria, which was organized and carried out by the Byz-
antine military upon the order of the emperor, with the aim 
of eradicating his enemies. Following what seemed to be 
peace with the Bulgarians, the Byzantine emperor then sent 
his military to Bulgaria, where they captured and then trans-
ferred to Constantinople two prisoners of war, where was 
leaders of Slavic Tribes, namely Sclavouno (Σκλαβούνον) and 
Christian (Χριστιανός). 

Also Christian was an apostate and a renouncer of Christian-
ity. Theophanis then goes on to describe the violent torture 
of Christian in the hands of the Byzantines, who, in order to 
punish him for being a renouncer of Christianity, cut off his 
legs and arms on the podium of St. Thomas in Constantino-
ple, and then proceeded in performing a dissection of his 
body while he was still alive. Indeed, Theophanis states that 
this act, apart from its being an act of vengeance, was car-
ried out with the aim of obtaining a better understanding 
of the structure of the human body. For this reason, it was 
in the presence of physicians that Christian was dissected 
while he was still alive, from his genitals to his chest, and 
was consequently thrown into the fire [29].

Conclusion: 

From the study of the above-mentioned works, it is evident 
that in the Byzantium, anatomical and physiological re-
search did not remain stagnant. In addition, the Orthodox 
Church, did not exhibit a negative or prohibitory stance 
against the implementation of dissections for scientific, ed-
ucational or other purposes. 

Furthermore, a number of Byzantine physicians, and even 



| 179 |Dialogues in Clinical Neuroscience & Mental Health, 2021, Volume 4, Issue 3, p. 174-180 

DOI 10.26386/obrela.v4i3.139

Acceptance of the implementation  
of dissections in the Byzantium

Georgios Panteleakos 

Dialogues in Clinical Neuroscience & Mental Health

priests, such as for example, St. Basil the Great (4th centu-
ry A.D.) and his brother Gregory of Nyssa (4th century A.D.), 
promote the free implementation of dissections for the 
study of the structure and functions of the human body and 
organs. Contrary to Medieval Western practices, the Byzan-
tines considered dissections to be an integral part of and 
necessary for the promotion of medical science, as well as 
for the understanding of the structure and function of the 
human body. 
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Abstract
Organizational Behavior (OΒ) is the study of how individuals, groups and organizational structure affect the behavior 
within organizations, while using data from the fields of psychology, sociology, political science and anthropology. 
The aim of the present study is to present the ways in which the OB contributes to today’s organizations, both on an 
individual and on a group level. Τhe productivity and the well-being of individuals is affected by the emotions which 
are created in the workplace, such as work-related stress. If the needs of the employees are covered, their mood and 
their motivations to achieve organizational goals will increase. Therefore, every organization aims to build a structure 
with role clarity, high cohesion and constructive communication where every person will feel valued. The person 
who has the greatest responsibility to create such an environment is the leader of the organization. Although the 
uniqueness of each organization determines which type of leadership is the most suitable, every leader should have 
socialized power motivations, adaptability to different situations, “authenticity” and multiple types of intelligence. As 
a conclusion, the OB provides guidance for an organization at all stages and levels, from the stage of the job interview 
and the relationships between colleagues within the groups, up to the promotion of an employee to a leadership po-
sition and the organizations can have a huge benefit if they adapt the theories of OB to the specifics of their groups.

Key Words: 
Organizational behavior, organizational structure, working satisfaction, leadership, work motivations, work-related 
stress



| 182 | Dialogues in Clinical Neuroscience & Mental Health, 2021, Volume 4, Issue 3, p. 181-186

The contribution of Organizational Behavior  
to today’s organizations 

DOI 10.26386/obrela.v4i3.131

Athanasiadou F & Makrygiannis T

Dialogues in Clinical Neuroscience & Mental Health

Introduction

Organizational Behavior (OΒ) is the study of how individu-
als, groups and organizational structure affect the behavior 
within organizations. The ΟΒ uses studies and theories from 
psychology but also from other fields, such as sociology, po-
litical science and social anthropology [1]. The OB depends 
on research data in order to gather information about the 
complex operating processes within an organization, which 
is defined as “a structured social system consisting of groups 
and people that work together to accomplish some certain, 
agreed goals” [2].

Some basic features of the OB are that it is based on re-
search, it is an interdisciplinary field, studies the behavior 
of individuals and groups in an organization, along with 
the behavior of the organization as a whole, and aims to 
improve the productivity and the quality of work. For the 
purposes of the present study, there will be a synthetic pres-
entation of the many different ways in which the OB con-
tributes to organizations today, both on an individual and 
on a group level, as well as to the structure of the organiza-
tion and to the level of leadership.

Emotions and mood in the workplace

With regard to the individual work level, above all, the OB 
examines how emotions and mood affect the productivi-
ty and the well-being of persons within organizations. The 
phenomenon of the “emotional transmission” is already 
well-known to the behavioral sciences and refers to the 
tendency of people to be affected by the emotions of oth-
er people whom they interact with and, ultimately, to con-
verge emotionally with them [3]. In an organizational frame, 
it can be easily understood that the interaction with many 
different people may effortlessly lead to this phenomenon 
and, for that reason, the OB is trying to find ways to promote 
the positive over the negative emotions in the workplace. 
Furthermore, the OB takes it for granted that individuals 
who are happier and in a better mood tend to be more pro-
ductive [4], have higher levels of autonomy [5] and are less 
likely to quit, compared to people who feel less happy [6]. 

All of the above are practically reflected in the philosophy 
of Google which aims to “create the happiest and most pro-
ductive workplace in the world”. To achieve this goal, among 
other things, Google provides to the employees who work 
at its headquarters in Silicon Valley free access to gyms and 
yoga classes, free food and free transportation, from home 
to the office and from the office back home [7].

One emotional state, that has also physical reactions, and 
which has always been of constant interest to the OB, is the 
work-related stress. The bibliography on work stress is ex-
tensive and the examples of relevant intervention programs 
in organizations are numerous. Very often, the work stress 
can lead to burnout, which is characterized by symptoms, 
such as reduced energy, loss of interest in work, low produc-
tivity, absenteeism, sleep problems and hostile behavior to-
wards colleagues [8]. Many factors have been suggested as 
causes of work-related stress. In terms of the work environ-
ment, Michie [9] highlighted as main causes of work stress 
the exhausting working hours, the excessive workload, the 
feeling of lack of control over the workplace, the lack of par-
ticipation in the decision-making process, the ambiguity of 
job roles and the deficiency of social support. As a solution 
to work-related stress, the organizations have used a variety 
of stress management programs, trying to train employees 
in several techniques (e.g. relaxation), as well as wellness 
programs that promote a healthy lifestyle and show the im-
portance of exercise in order to help them deal with stress-
ful situations and therefore, organizations try to provide 
benefits packages that contribute to this ultimate goal of 
reducing stress [2]. A meta-analysis of 18 studies on stress 
management programs that had already been conducted 
in organizations in many countries indicated that the main 
advantages of such programs were the increase of the sense 
of job satisfaction and the sense of well-being on an individ-
ual level, as well as the reduction of absences from work and 
the increased productivity on an organizational level [10].

Work motivations

On a personal level, the OB has also examined extensively 
the motivations of individuals within an organization. These 
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motivations are considered in the present study as the stim-
ulation, the direction and the maintenance of behavior, 
which is based on the skills and abilities of the employee 
in the workplace, in order to achieve organizational goals 
[2]. There are countless theories about motivations and we 
consider it as needless to refer to them in the present work. 
However, we certainly believe that organizations nowadays 
recognize that, on a first level, the corporal and safety needs 
of the employees must be covered, according to the the-
ory of the hierarchy of needs by Maslow [11]. Therefore, it 
is essential that the salary and any other privileges related 
to the needs of food and shelter are provided, as well as a 
safe working environment without any threats. The OB has 
already a lot of research data and practical applications for 
mobilization on a higher level too. In a study conducted by 
Robson [12], it turned out that employees tend to be more 
motivated, mainly, by interesting projects and by the exist-
ence of a team spirit, data that are currently used by organ-
izations. In addition, the OB proposes the setting of specific 
goals [13, 14], which have an interesting level of difficulty 
but at the same time are attainable, and simultaneously 
accompanied with the right feedback [15]. On top of that, 
during the employees’ selection process, there is always an 
attempt, in the context of the psychometric tests and/or in 
the oral interview, to evaluate whether people’s motivation-
al traits and skills match the requirements of their working 
environments (motivational fit approach), as it has been 
found that when this condition is met, then the motivation 
is being increased [16]. Last but not least, when it comes 
to motivation, the higher the degree of commitment to the 
goal of individuals is, the more motivated they are to achieve 
it [17]. Some techniques currently used by organizations in 
order to increase the degree of employee engagement to 
the goal and have been proven to be effective for this pur-
pose are the involvement of employees in the goal setting 
process and the active feedback from supervisors [18]. 

Organizational structure

The bibliography around the OB also contributes to the for-
mation of effective teams and their successful performance. 

Already from the phase of composing a group, the OB pro-
vides guidance for the right selection of individuals, as the 
structure of the group occurs from the interaction between 
the people that compose it and it should include distinct 
and complementary roles, while also it will be characterized 
by coherence [2]. Research around the OB has also shown 
that people are likely to take on specific roles in a group, with 
some individuals being project-oriented, some having a 
more socio-emotional role, some having a self-directed role 
and some having a mixed role [19, 20]. The OB recommends 
that, depending on the requirements of each project, organ-
izations should select people with different roles, different 
backgrounds and often from different parts of the organiza-
tion, as this strategy suggests that such a team can approach 
a goal more effectively than a more homogeneous one [21]. 
However, according to the same researcher, heterogeneous 
groups are characterized by lower levels both of commit-
ment to the goal and of effective communication. 

For that reason, it is important that organizations do not 
disregard the significance of two main factors: team cohe-
sion and constructive communication, without conflicts. 
Regarding the increase of cohesion within a group, the bib-
liography in the OB is extensive. For instance, mutual agree-
ment on group goals, frequent communication between the 
members of the team, positive esteem for the team and for 
the other members, healthy competition, small amount of 
people, the feeling of flexibility at work and a sense that a 
project is significant, could increase the cohesion of a group 
[22, 23]. Not surprisingly, organizations utilize effectively all 
this data on a daily basis, just like Amazon, which is known for 
the “two-pizza team rule”; each group that is created should 
be small enough that attendees could be fed with two large 
pizzas, as larger groups are more dysfunctional, according to 
Jeff Bezos [2]. In the matter of effective communication, the 
OB shows that, apart from increasing team cohesion, it also 
creates a framework of mutual trust and it helps practically 
the members of the team (as they share information about 
work), hence benefiting the whole organization [24].

The OB has also researched extensively the ways in which 
an organization can be structured and designed as suc-
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cessfully as possible, aiming of course at high productivity. 
Organizational structure refers to the method of organiz-
ing individuals and groups based on the certain tasks they 
execute and it can be defined by many different factors. In 
particular, it can be considered vertical if it includes many 
levels, which means that there is a stricter hierarchy, and 
many different levels and types of managers and employ-
ees [2]. Most organizations in the past were characterized 
by a vertical structure, whereas today horizontal structures, 
which are defined by a simpler hierarchy and there are not 
so many  layers of middle management, tend to be more 
popular [25]. This happens for two main reasons: firstly, 
workforce reduction means less organization’s costs [26] 
and secondly, as mentioned earlier, the horizontal structure 
encourages a closer connection between employees and 
increases their cohesion.

Secondly, during the organizational planning, two more 
things should be taken into consideration: the appropriate 
scope of control that managers should have and the de-
gree of decentralization. The scope of control refers to how 
many people each manager supervises, something that in 
horizontal structures tends to be larger, as there are fewer 
layers of management, while in verticals structures tends to 
be smaller and more targeted [2]. The degree of decentrali-
zation indicates the way that decision-making process takes 
place within an organization, as well as how the authority 
is distributed between members of different organizational 
layers [2]. However, there is no clear answer in the bibliog-
raphy as to which area of   scope of control or which degree 
of decentralization leads to higher productivity [27, 28]. It 
seems that the answer lies in the unique structure and strat-
egy of each organization [28]. For instance, in organizations 
where spontaneity and flexibility are essential elements for 
innovation, the OB’s bibliography shows that a structure 
characterized by a high degree of decentralization would be 
more suitable [29]. On the other hand, Germain [30] sug-
gests that less dynamic organizations would benefit from a 
higher degree of centralization.

Throughout the organizational planning, something that 
should not be overlooked is the organizational culture, 

which refers to the set of attitudes, values, codes of conduct 
and expectations, that all members of the organization share 
and believe [31]. The OB has highlighted the organizational 
culture as a very important factor, since it provides a sense 
of identity which helps individuals feel part of a whole and 
connect deeper with the organization. Although the culture 
of each organization is different and must be aligned with 
the strategy and goals of the organization, however, every 
culture should be healthy and make employees feel valued. 
According to the OB data, organizations with a healthy cul-
ture come up with a small percentage of resignations and 
tend to thrive more often [32]. 

Leadership in the workplace

As far as it concerns the leadership, the OB has dealt exten-
sively with the different characteristics and types of leaders, 
as well as how they can be trained. The leader is defined as 
the person who influences and drives the other team mem-
bers in order to achieve group or organizational goals in a 
non-coercive way [33].

The main characteristics of an effective leader, accord-
ing to the OB, are basically four [2]. The first one are the 
socialized power motivations, which means, the desire to 
take leadership positions in order to cooperate with their 
subordinates to achieve shared goals. The second quality 
is the adaptability to different situations and the third one 
is to be “authentic leaders”, a characteristic which requires 
morality, confidence, optimism and interest in the future of 
the organization. The fourth trait of effective leaders is the 
multiple types of intelligence (cognitive, emotional and cul-
tural). Most OB-based organizations today are looking for 
this leadership profile in their employees. As an example, 
the Center for Creative Leadership [34] conducted a survey 
on 199 employees who were pointed out by their organi-
zations as potential future leaders, and found that 95% of 
them had a high level of commitment to the future of their 
organization.

A distinction between leaders can be made based on the 
degree that subordinates have the right to participate in the 



| 185 |Dialogues in Clinical Neuroscience & Mental Health, 2021, Volume 4, Issue 3, p. 181-186

DOI 10.26386/obrela.v4i3.131

The contribution of Organizational Behavior  
to today’s organizations 

Athanasiadou F & Makrygiannis T

Dialogues in Clinical Neuroscience & Mental Health

decisions of the team or organization. Authoritarian leaders 

tend to make all decisions unilaterally, while leaders who 

follow a participative leadership style enable their subordi-

nates to take part in the decision making process [35]. Lead-

ers could also be categorized to managerial leaders and to 

tolerant leaders, based on whether they provide autonomy 

and flexibility to their subordinates [36]. It should be not-

ed that these types of different leadership are significantly 

oversimplified and, according to OB’s bibliography, there 

is no such thing as an ideal type of leadership. The unique 

characteristics of each organization and of each team, as 

well as the goals that have been set, are the factors that de-

termine which type of leadership is the most suitable, since, 

as stated by Greenberg & Baron [2], a leader who is manage-

rial and authoritarian may fits in a team with no experience, 

but he will not fit the same way to a team that needs inno-

vation and flexibility.

Lastly, the OB provides techniques which enable an organ-

ization to improve the leadership skills of its employees as 

well. One of these techniques is the so-called grid training, 

which focuses on practicing both the planning skills and the 

communication skills, such as conflict resolution [37].

Conclusion

To sum up, it is quite obvious that the OB is able to guide an 

organization at all stages and levels, from the stage of the 

interview in order to offer a job to an individual, in its dai-

ly work, in the relationships between its colleagues within 

the groups, up to its training and to its promotion to a lead-

ership position. The contribution of the OB to the organi-

zational function is supreme, as long as the organizations 

make use of the data and of the theories accordingly to the 

specifics and the goals of each group and each period.
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