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ABSTRACT
A Reductionistic Epistemology utilizing Brain Laterality which Investigates

Pharmacists’ Ideal Interactive Environment

B.D. Symon
PhD thesis, School of Pharmacy, University of the Western Cape

The brain laterality of pharmacists may influence where the pharmacists are best
suited to work. Brain laterality refers to the asymmetry of the hemispheres of the brain with
regard to specific cognitive functions, such as objectivity and emotion. The left hemisphere
functions objectively and rationally, whereas the right hemisphere is subjective and non-
rational. Animal behaviour in the literature demonstrated an influence of brain laterality, thus
selecting an ideal work environment may also be driven by brain laterality bias. Further
support for the research included: amblyopia; hemiplegia; the WADA test.

The research question investigated-the-matching of the brain laterality groups of
pharmacists to their ideal work environments. The aims investigated: ear, eye, hand and foot
dominance in determining brain laterality; influence of brain laterality and reductionistic
variables on job choice; location of emation generation and job choice. Five objectives
investigated these aims: influence of brain laterality alone; influence of brain laterality and
reductionistic variables; influence of a new brain laterality determining continuum;
Propinquity Principle in achieving data; correctness of the Right Hemisphere Theory (RHT)
or the Valence Theory (VT). The'RHT suggests that the right hemisphere is dominant in
processing all emotion. The VT argues that the left hemisphere is specialised in processing
the positive emotions while the right hemisphere is specialised in processing the negative
emotions. The resulting Null Hypothesis posits that there is no statistical difference between
the different brain laterality groups enabling pharmacists to work competently in any
placement. The Alternative Hypothesis was that there is a statistical difference between the
brain laterality groups, thus brain laterality can be used to best place pharmacists into ideal
placements.

Global warming questions in the questionnaire determined positive and negative emotion as
well as enthusiasm for global warming problems. In South Africa, probability cluster sampling
was applied utilising postal and email methods. In the UK, non-probability purposive sampling
was applied utilising four methods: snowballing, email, postal, and convenience sampling.

Both countries produced similar results for the same sample size.



The Null Hypothesis was not rejected for the research (p-values > 0.005) except for the
variable age (p = 0.0029). This determined that pharmacists with any brain laterality group
could work competently in any work environment assuming the RHT to be correct. The age
variable demonstrated that the brain laterality of a pharmacist may change as they get older
possibly due to a decreased functioning corpus callosum. The new brain laterality continuum
did not demonstrate regions of work environments, but did correlate (r = 0.72 where p <0.0001)
asimpler brain laterality determination to the literature, which created 16 brain laterality groups
for the research. The Propinquity Principle was proved correct as the further the pharmacist
was from the research university the more difficult it was to obtain their participation.

The VT was demonstrated to be more correct than the RHT, allowing for the placing
of pharmacists into their ideal work environments by matching emotion generation of the
pharmacists with the emotional requirements of the work environments. Based on the VT and
pharmacists who had worked 10 years or more, it was found that six out of 16 brain laterality
groups (groups 1, 5, 6, 9, 13 and 16) were ideally suited to work in specific mutually-exclusive
work environments.

Further findings determined-that the dominant ear.inhibited the dominant emotional site
of the related contralateral brain hemisphere, allowing the recessive emotional site of the brain
to dominate. The research found that the ear and hand dominance gave substantial influence to
emotional determination, with a lesser influence from the eye and foot dominance.

This research fills the gap of analysing-the working behaviour of pharmacists, due to

their brain laterality, in various mutually-exclusive working areas.
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CHAPTER 1: INTRODUCING AND RATIONALIZING THE RESEARCH

1.1 History and terminology involvement

A brief history of brain laterality as well as salient terms to this research is discussed

below.
1.1.1 Background history of brain laterality

Over the past 150 years, scientists have discovered that the left and right sides of the
human brain are different. Even if structures exist in both hemispheres of the brain, they
differed both in size and function. These differences in hemispheric specialization are
referred to as brain lateralization. This brain lateralization was assumed to be unique to
humans due to language ability and-tool manufacture; however, research today accepts
the presence of brain laterality in-animals-similar-to that of humans involving brain
functions such as movement, emotion and attention (Corballis, 2009). Thus, in humans,
the left brain specializes in language, logic and objectivity whereas the right brain
specializes in creativity, intuition and subjectivity (Levinthal, 1983). The brain laterality
in animals supports the evolution of asymmetrical functions. In animals and humans
asymmetry of the brain has been found to be inborn and partially under genetic control.
However, the gene involvement has not been completely established (Corballis, 2009).

In the 19" century, Paul Broca determined the region specialized for speech on the

left hemisphere of the human brain. Carl Wernicke, 50 years later, found a specialized
region for language on the left hemisphere. In the 1960s Roger Sperry worked with “split
brain” patients. These patients had their left and right hemispheres separated by cutting
the corpus callosum to treat serious epilepsy conditions. This experiment demonstrated
many lateralized functions including the left hemisphere being specialized for language

and the right hemisphere for emotional and non—verbal functions. Mooshagian, lacoboni



and Zaidel (2009) demonstrated spatial attention and interhemispheric visuomotor
integration after cutting the corpus callosum. Brain laterality thus influences human and
animal functioning in different environments due to lateral dominance of functions
through evolution and consequently influences survival (Corballis, 2009).

Rogers (2003) states that scanning a human brain demonstrated panic—prone people
to have higher brain activity in the right hemisphere even during rest, suggesting the
influence of the right hemisphere only producing this particular behaviour which also

suggests the right hemisphere’s involvement in emotion.

1.1.2 Delineation of Terms

The following salient terms related to the research are discussed below.
Reductionistic — focusing on a few: variables, not the whole. This is the approach to
understand the nature of complex aspects by reducing them to the interaction of their parts or
to more fundamental things (Reber, Allen, & Reber, 2009). This research adopts a
reductionistic approach.
Epistemology — a mental approach to the world by a study of the grounds that claim to know
something about the world (Oliver, 2004). Epistemology is a discipline that studies how the
knowledge of science is generated and validated. Its function is to analyse the rules that are
used to justify the scientific data, considering the social, psychological and historical aspects.
This research investigates the epistemology of brain laterality in pharmacists to identify an
ideal work environment.
Brain Laterality — A determination of brain hemisphere dominance using the dominance of
the ear, eye, hand and foot, Coren, Porac, and Duncan (1979), Dittmar (2002) and Grouios,
Ypsilanti, and Koidou (2013), allowing the investigation of emotion and objectivity

influencing behaviour, due to this brain hemispheric dominance.



Ideal work environment — the ideal work environment, refers to the mutually exclusive
work environment. People in an ideal work environment could have a progressive and
dynamic approach to their work (Clark & Mount, 2006; Cox & Fitzpatrick, 1999).
Amblyopia — Reduced vision in one eye with no evidence of organic pathology (Reber et al.,
2009).

Hemiplegia - defined by Reber et al. (2009) as a paralysis on one side of the body, due to a
stroke caused by damage of the primary motor cortex.

The WADA test - described by Carlson (1991), Grouios et al. (2013), and Levinthal (1983)
and named after the inventor who first developed the technique in 1949, where one side of
the brain is put to sleep and the other side of the brain is left awake for investigation.
Tympanic membrane — the ear-drum.which-isthe flexible membrane stretched across the
end of the external auditory meatus which-vibrates with-incoming stimuli and transmits the
vibration to the auditory ossicles (Reber et al., 2009).

Corpus callosum — described by'Reber et al. (2009) as the band of myelinated nerve fibres,
located at the floor of the longitudinal fissure that/interconnects.functions between the two
cerebral hemispheres, and thus transfers information from one hemisphere of the brain to the
other hemisphere.

Propinquity Principle - hypothesises that pharmacists living and working closer to the
research university, are more likely to formally enter the research (Shorter Oxford English

Dictionary 2007).

1.2 Investigating associated research
These sections elaborate on the studies of brain laterality being important and viable

even though some researchers are not positive in this regard.



1.2.1 Decade of the brain

The Decade of the Brain (DOB) was the 1990s designated by the United States
Congress and given approval by President George Bush in July 1990. This DOB stimulated
many brain initiatives benefiting neuroscience. There were more than a thousand new
neuroscientists entering the profession per year during the DOB. A strong awareness for brain
research developed and the benefits associated gave hope for future brain research (Jones &
Mendell, 1999).

The DOB stimulated global efforts researching the healthy and diseased brain. More
research was carried out during the DOB than the past 50 years. These foundations provided
valuable insight to stimulate further research into brain functioning (Tandon, 2000).

Positiveness from research pre,-during-and post-the DOB (Sperry, 1974; Spivak,
Segal, Mester, & Weizman, 1998; Witterman, van Lizendeom, van de Velde, van Heuven, &
Schiller, 2011) can only give stimulus for the influence of investigating brain laterality
placing pharmacists into their ideal work environment (Taylor, Maharaj, Williams, &

Sheldrake, 2009).

1.2.2 Understanding brain laterality in humans through animal behaviour
Understanding animal brain laterality is important as it closely relates to the lateral
functioning in human beings (Corballis, 2009). If brain laterality influences the behaviour of
animals, it would influence the behaviour of humans, as humans are a higher animal species
(Zucca, Baciadonna, Masci, & Mariscoli, 2011). Zucca et al.’s study on lions found that the
right hemisphere controls the stress from the environment and the left hemisphere mediates
the increase in functioning of the right hemisphere to deal with the stress. As an extension of
Zucca’s findings, it is possible to suggest that this may result in a variation of the brain

laterality due to the right hemisphere being more active to deal with the stress from the



environment. This increase in activity of the right hemisphere may induce greater left side
dominance in humans as the person becomes ill from the environmental stress. By finding the
correct brain laterality for the environmental stress no variation or illness would be produced.

Further animal studies, mentioned below, also demonstrate the importance of brain
laterality, animal behaviour, and survival in the animals’ natural ideal environments.
However, if animals require brain laterality for survival then possibly pharmacists may
require a correct brain laterality to survive in their ideal work environment which will be
investigated in this research.

Bottlenose dolphins were cited as capable of sleeping with one eye open
demonstrating lateralization during sleep (Lyamin, Pryaslova, Kosenko, & Seigel, 2007).
Dolphin mothers and their calves did not rest for the first. 2 months postpartum, giving them a
greater advantage of survival in their-environment (Lyamin et al., 2007). Bottlenose dolphins
rubbed their left flippers against another dolphin’s body, indicating left eye domination and
both the eye and the flippers are controlled by the right hemisphere of the brain, indicating
the presence of emotion control'in theiright hemisphere of the brain. (Sakai, Hishii, Takeda,
& Kohshima, 2006).

Fur seals in turn have the ability to switch from a terrestrial bihemispheric sleep
pattern to an aquatic unihemispheric sleep pattern by varying the contralateral connection
strength between the hemispheres of the brain. This gives the fur seal an advantage to
survival in both environments (Kedziora, Abeysuriya, Phillips, & Robinson, 2012). Thus by
varying the functioning of the brain hemispheres through the corpus callosum the fur seal can
vary its sleep behaviour which is critical for its survival. This study portrays that a brain
laterality may change thus having an influence on behaviour.

Lastly, the common wall lizard simultaneously uses the left eye for exploration as

well as its anti-predatory behaviour and the right eye for predatory food finding behaviour



(Csermely, Bonati, Lopez, & Martin, 2011), thus ensuring the best chance of survival. This is
supported by Bonati, Csermely, Lopez, and Martin (2010) in their study about wall lizards
where the lizards turned left in a T maze. The different functions of the brain hemispheres in

the wall lizard demonstrate the evolutionary advantage of brain laterality.

1.2.3 Refuting brain laterality research

According to Nielsen, Zielinski, Ferguson, Lainhart, and Anderson (2013), using
magnetic resonance imaging, determined a local rather than global property of the brain
networks, thus disagreeing with a left or right brain dominance and including no gender
differences. They did determine small lateralization increases with aging.

Hagemann, Hewig, Seifert, Naumann-and Bartussek (2005) used EEG assessment on
resting people determined that resting-asymmetry of the-brain has trait and state properties.
Thus there is a left or right brain dominance with each hemisphere having a separate function.

The research observed in sections-1.1.1;-1.2.1 and-1.2.2 such as that of Corballis (2009)
support the epistemology of Hagemann'et al.;(2005),over Nielsen et al. (2013).

The research in favour of brain: laterality exceeds'that against its existence. One myth
in scientific circles is that asymmetry of the brain is only found in humans which is disputed
nowadays as asymmetry is widespread among vertebrates and invertebrates, in fact right
hemisphere dominance for emotion is found in all primates studied suggesting evolution over

the past 40 million years (Corballis, 2014).

1.3 Support for undertaking the research
What follows gave the researcher incentive to carry out the research.
1.3.1 Rationale and Context of the Current Study
The researcher’s interest in brain laterality started with sports in high school where he

realised he was right eye dominant, right ear dominant, right handed and right footed. He



observed the effects his brain laterality had on the sports he played (rugby, squash and golf)
as well as how other people were influenced by their brain laterality. His father, for example,
when playing golf used to hit the ball right handed and putt left handed, which reflected his
father’s brain laterality dominance being left eye, right ear, right handed and right footed.
Another individual had the same brain laterality as the researcher’s father and he bowled right
handed in cricket and batted left handed, while yet another, who is left handed, played squash
with his right hand. This curious combination of brain dominance led the researcher to realise
that brain laterality influences a person’s behaviour as demonstrated by these sporting
actions.

The researcher also observed the importance of brain laterality whilst working as a
senior pharmacist in the pharmaceutical-industry-in-South Africa. Based on the Right
Hemisphere Theory, he discovered a-right-hemisphere dominant person should only be given
“the bottom line” regarding work information to prevent frustration in the interaction;
supporting the work of Mintzberg (1976). This-could be due to emotional bias of the right
hemisphere dominant person. A left hemisphere.dominant person, on the other hand, would
appear to require great detail regarding work. information, due to objectivity control in the left
hemisphere of the brain, again supporting the work of Mintzberg (1976). Giving a left
hemisphere dominant person an emotional reply when they require detail would frustrate this
interaction.

Owing to this complexity in the need for different types of interaction, the researcher
went on to study brain laterality in detail as part of his Honours BSc degree in Psychology,
and continued investigating brain laterality for his MSc in legal and forensic Psychology. His
dissertation investigated the importance of brain laterality in rape victim recovery and found
that therapy for rape victims had a more positive outcome if the therapist had a similar brain

laterality to that of the rape victim. Only a small sample of 13 rape victims was assessed thus



caution with the interpretation of results is advised. The researcher thus wished to apply the
theories of brain laterality to a different environment about which he was knowledgeable:
pharmacy.

Regarding the context of the study, in a pharmacy practice setting, one would observe
that generally the right handed pharmacists would count the tablets one way and the left
handed pharmacists would do so in a mirror image manner. There are however, some right
handed pharmacists who count out the tablets as if they were left handed and vice versa. The
degree of accuracy in the counting of tablets may be better with a certain brain laterality of
the pharmacist. Brain laterality possibly influences the pharmacist’s behaviour in this case.
Similarly, some pharmacists prefer to kick a ball with their right foot and some with their left
foot, or prefer one eye over the other to-look down-a microscope. A similar observation
could be made regarding telephone use, which shows-ear use preference. This qualitative
observed behaviour and hence epistemology (approach to the world) may be quantitatively
different, and would thus be worth investigating, ideally to-match the correct pharmacist with
their ideal work environment using'the pharmacist’s brain laterality.

Pharmacists work in diverse work environments ranging from education to
community to industry, thus different interactive behaviours are required, depending on the
nature of environments (Giorgianni, 2002). For example, pharmacists in community
pharmacies primarily deal with patients, whereas pharmacists in educational contexts deal
with students, thus catering to different human needs (Giorgianni, 2002). There are other
work areas, namely hospital pharmacy, government agencies, marketing and distribution
pharmacies, each having different job requirements which require different interactions by
people. Placing pharmacists into an ideal work setting, according to their abilities of their
brain laterality, may be imperative to optimise the pharmacy profession (Kumar & Sharma,

2016).



Brain laterality has also been considered in religious circles which provides further
impetus for the exploration of this research. During discussions between the researcher and a
Rabbi, Rabbi Lieberman, the Rabbi referred to a well-known individual, Rabbi Avraham
Yeshayahu Karelitz (1878 — 1953), also known as the Chazon Ish, who wrote 40 books and
discussed brain laterality in his book, Faith and Trust (Karelitz, 2008). The Chazon Ish stated
that one must use the left side of the brain, the side with the intellect, to study the Torah to
perfection, researched through years of studying Torah with many people. The right side of
the brain is influenced by earthly aspects such as wealth, sexuality and the “here and now”,
which distracts the brain’s left hemisphere objective perfectionism (Karelitz, 2008). People
should thus strive for perfectionism directed by the objective side of the brain, stated the
Chazon Ish, and repel the emotional subjective desires of the right side of the brain (Karelitz,
2008). Suppressing the right side of the brain-would-not be easy if a person was right side
dominant, as he would have to strive harder than left side dominant people for perfectionism,
which is controlled by the left objective side of the brain (Karelitz, 2008). The Chazon Ish
continued by saying that decisions must be made by the left side of the brain, but be
motivated by the right side of the brain (Karelitz, 2008). He mentioned that the left side of the
brain is aware of long term consequences, whereas the right side of the brain, the non-logical
thinking side, only sees the present. Although individuals enjoy being in this non-logical
thinking side of the brain, people ought to strive to live in the intellect, left hemisphere of the
brain to achieve ideal behaviour in their environments (Karelitz, 2008).

Whilst of interest for one’s overall daily life, the question remains: Is there a complete
domination of one side of the brain over the other, or is there a sharing of information from
both sides of the brain via the corpus callosum? The sharing of information would give
everyone the ability of emotional perfectionism to a varying degree, which would depend on

their brain laterality bias, however, not everyone has the ability of emotional perfectionism.



People do behave differently due to their brain laterality dominance supported by Corballis
(2009) and Tavor et al. (2016). Tavor et al. (2016) states further that people all differ in how
they perceive, think and act. According to Tavor et al. (2016) different people performing the
same task exhibited different patterns of brain laterality activity using functional magnetic
resonance imaging (fMRI). This rationalizes the importance to investigate brain laterality and
pharmacists’ ideal interactive work environment.

1.3.2 Brain laterality selecting an ideal work environment

Mentioned by Lindell and Savill (2010) the left cheek of the human face expresses
emotion (controlled by the right hemisphere of the brain) and the right cheek expresses an
impassive appearance (controlled by the left hemisphere of the brain). They determined that
if an impassive right cheek was put forward the person-was a scientist. If the left cheek was
put forward the person was emotional and-interested-in thearts. Psychologists were not
biased in either direction demonstrating psychology to be both scientific and artistic. This
demonstrates an influence of brain laterality in selecting a work environment suited to their
science or art bias. Similarly, pharmacists would select their work environment according to
their brain laterality dominance towards science or art.

Spreng et al. (2010) working with a large sample, 588 patients, determined that
frontotemporal lobar hemisphere degeneration (FTLD) in conjunction with premorbid
occupations demonstrated that right side atrophy patients worked where verbal and
mathematics abilities were required. They determined that occupational selection in early
adulthood was related to lateralized asymmetry in patients eventually developing FTLD years

later. Thus the asymmetry of the brain selects an occupation according to the brain’s

10



lateralized dominance. Pharmacists may accordingly select their ideal work environment
according to their brain laterality.

Giorgianni (2002) demonstrates the mutually exclusive pharmacist work areas. Due to
the different requirements for work in each work environment, put forward by Giorgianni,
different brain laterality would be required for ideal pharmacist placement. Further
demonstration of the different work required by pharmacists in different pharmacy work
environments is given by O’Shea (2014). Thus a scientific pharmacist may be ideally suited to
one work environment and an artistic pharmacist may be ideally suited to a different work
environment. This research attempts to determine just which brain laterality group of the
pharmacist is ideally suited to which work environment.

1.3.3 Application to pharmacists

The pharmacy profession has-changed from a-medicine orientation to a
patient-centred approach (Droege, 2003). In fact, pharmacy work environments have become
extremely specialised where pharmacists’ work requirements are mutually-exclusive in each
specialised work environment. This.is demonstratediby community pharmacists having to
deal with medicines and patients, whereas pharmacists inindustry have to deal with
documentation and manufacturing requirements. These two areas are entirely different and
need mutually-exclusive behaviours from the pharmacists working in these areas. In order to
strengthen the pharmacy profession, the appropriate placing of pharmacists into each of the
mutually-exclusive work environments would be recommended towards ideal
professionalism. The correctly placed pharmacist would be able to undertake the required
work of the specific work environment competently and with confidence, with a minimum of
stress and with lifelong enjoyment. This could be of value to associates and patients because
the confident pharmacist instils confidence in others and their satisfaction may affect

performance and retention (Ahmed, Tolera & Angamo, 2013).
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Using the specifics of the pharmacist’s brain function to determine the appropriate
placing of a pharmacist for a particular work environment would be desirable. The use of
specific brain functions due to biology of the brain could avoid cultural differences and
Gestalt problems. Culture and a broad-based theory, such as the Gestalt theory, are
generalized (Reber et al., 2009) whereas this research follows a reductionistic approach. An
investigation of the functioning of the brain, using specific functions such as objectivity and
emotion incorporated into a reductionistic approach, would alleviate these broader problems
in determining the correct placement of pharmacists for specific work environments.

Exploring just two functions of the pharmacist’s brain, objectivity and emotion, that
are critical for selection of the ideal work environment could facilitate the ideal placement for
pharmacists which is supported by Potter(2008) where-she mentions that logic (or
objectivity) is found in the left hemisphere-and-emotion-in-the right hemisphere and each
hemisphere thus views reality uniquely. The brain's lateralization determines the individual’s
dominance of these functions (Mintzberg, 1976), and by matching this dominance to the
emotional and objective requirementsof the specific work environment, pharmacists could be
placed into the ideal work environment. Due to the functions of emotion and objectivity
being lateralized in the brain, the ear, eye, hand and foot dominance would determine a
person’s functional behaviour in this regard and thus determine the person’s brain laterality.
This approach was used in the current study in accordance with the literature of Coren et al.
(1979); Dittmar (2002); Grouios et al. (2013) who found this brain laterality assessment
appropriate. This current study thus looked at the ability to match pharmacists to their ideal
work environments on the basis of 16 different brain laterality groups, created from the
options of the ear, eye, hand and foot dominance, in conjunction with 16 other variables that

may influence the effect of the brain laterality variable.
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The main idea behind the current research is to focus on the brain cortex in
understanding pharmacists' behaviours in diverse work environments. The brain cortex is the
most advanced region of the brain and is divided into two halves connected by the corpus
callosum, which acts as the pathway between the two brain hemispheres during
communication (Hoptman & Davidson, 1994).

From birth, one hemisphere of the brain begins to dominate to differing extents in
different people. Kasprian et al. (2011); Schaafsma, Riedstra, Pfannkuche, Bouma and
Groothuis (2009) believe that the way the baby lies in utero may determine which
hemisphere of the brain becomes dominant. This domination usually reaches maturation by
approximately 20 years or older (Johnson, Blum, & Giedd, 2009). Thus in a brain laterality
exploration it would be best to start from-this-age range.

Different functions are located-in-specific regions of a hemisphere. This research
focused on the functions of emotion and objectivity as these influence a pharmacists’
interactive behaviour at work. Emotion may, for-example,-be required when a pharmacist in a
community pharmacy is dealing with a patient, while objectivity would be required in
managing the medicine supply (Giargianni, 2002).

Objectivity is controlled by a person’s left hemisphere, Potter (2008), but the location
of emotion is less clear cut. Currently, two theories have been proposed as to where emotion
is controlled in the brain (Parr & Hopkins, 2000). These theories are the Right Hemisphere
Theory and the Valence Theory. The Right Hemisphere Theory suggests that the right half of
the brain is specialised in processing all the emotions. The Valence Theory in turn posits that
each half of the brain is specialised, where the left hemisphere processes the positive
emotions and the right hemisphere is specialised to process the negative emotions.
Fernandez-Carriba, Loeches, Morcillo and Hopkins (2002), Gainotti (1983), Parr and

Hopkins (2000) and Silberman and Weingartner (1986) discuss the location of emotion
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control in the brain with potential for the Right Hemisphere Theory as well as the VValence
Theory to be correct. Tompkins and Flowers’ (1985) study on hemiplegia illustrated the value
of the Right Hemisphere Theory, whereas Propper, Brunye, Christman and Bologna (2010)
study of tympanic membrane temperature showed the value of the Valence Theory.

1.3.4 Critique for doing the research

Two aspects require attention at this point, namely the existence of Brain Laterality and
the importance of including animal research.

Regarding the existence of brain laterality, studies to be discussed in the next chapter
including hemiplegia, amblyopia, WADA test and the “split brain” experiments, support
researching brain laterality and its functional differences (Agrawal, Mohanty, Kumar, &
Chinara, 2014). Small sample sizes in.these studies-exist.which could negate this support.
However, anatomy of the brain and the contralateral-movement of nerves gives a secure
grounding for brain laterality existence (Carlson, 1991).

The use of animal studies on brain laterality-is imperative to demonstrate how animals
function in their environments for success which supports the research on how pharmacists
succeed in their work environments. Due'to an-evelutionary sense humans should also
possess a brain laterality behaviour affecting our success at work (Corballis, 2009; Zucca et
al., 2011). Lindell (2013) stated that hemispheric lateralisation is recognised throughout the
animal kingdom and that emotion, being a lateralized function, is important in adaptive
behaviour and thus survival. As humans and non-human primates evolved from a similar
ancestor this would support a continuation of emotion processing and brain laterality. Lindell
continues that emotional lateralization in non-human primates can be used to view emotional

lateralization in humans, thus the inclusion of animal studies in this research is justified.
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1.4 Conclusions

This research would be lacking without mention of the presence of brain laterality in
animals (Corballis, 2009) demonstrating an evolutionary trend of brain laterality functions
which supports this research.

Brain laterality is a recognised entity supported by Dittmar (2002); Grouios et al.
(2013) and Lindell and Savill (2010).

The ear, eye, hand and foot dominance is an easy non-invasive method Grouios et al.
(2013) to determine brain laterality with a questionnaire used by Coren et al. (1979), Dittmar
(2002) and Grouios et al. (2013).

Placing pharmacists into their mutually-exclusive work environments (Giorgianni,
2002; Taylor et al., 2009) could be achieved using the pharmacist’s brain laterality (Spreng et
al., 2010).

The brain functions most suited to this research is that of emotion and objectivity
(Potter, 2008). Lindell (2013) stated that emotional lateralization in non-human primates can
be used to investigate emotion in humans justifying animal study use in this research.

In conclusion an investigation of brain laterality in animals (Corballis, 2009), the
researcher’s sporting activities, work experiences, background education and religious
readings (Karelitz, 2008), all gave support for the use of brain laterality to place pharmacists

into their ideal work environments.

1.5 Summary of Chapter 1

The background gives a history of brain lateralization. Important terms in the research are
elaborated. Mention is made of the Decade of the Brain and its positive influence to the
importance of brain laterality and the placing of pharmacists into ideal work environments.

The importance of introducing animal studies to strengthen this research is discussed.

15



Refuting the use of brain laterality is discussed concluding that brain laterality is viable for
use in this research. Rationalizing enthusiasm for the research by the researcher is discussed.
A section on using brain laterality to place pharmacists into ideal work environments is
articulated. What is needed for the placing of pharmacists into their mutually-exclusive work
environments is discussed. Critique of the use of brain laterality and the use of animal studies

is discussed.

1.6 Overview of the Remaining Chapters

In chapter 2, analysis of the literature is presented in the context of reductionism,
emotion and objectivity, stress and brain laterality. There is further analysis of amblyopia and
brain laterality; hemiplegia and brain laterality; the WADA test and brain laterality; ear, eye,
hand and foot use to determine brain-laterality;-and nerve-conduction velocity and brain
laterality. In addition, the literature review focuses on variables related to the behaviour of
pharmacists, namely age, a doctorate degree, Type A and Type B personalities, corpus
callosum influence, and the wearing of glasses affecting behaviour of pharmacists.

In chapter 3, the theoretical framework of how brain laterality of pharmacists can
place them into ideal work environments is presented and questions arising from the literature
are described and condensed into the research question generating the aims, objectives, and
the Null and Alternative Hypotheses. The reductionistic variables will be mentioned and
discussed.

In chapter 4, the research methodology will be described. A survey questionnaire will
be used on a specific population, pharmacists. Sample size will be determined from tables
taking the population size into account. The procedure for data collection will be explained.
The data collection instrument will also be explained. This instrument will be discussed

involving independent and dependent variables and reliability and validity of the
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questionnaire. Ethical considerations will be discussed involving informed consent,
protection from harm and ensuring privacy.

In chapter 5, the results are presented relating to the research objectives:
1. The investigation of 16 brain laterality groups of pharmacists, determining if they are
statistically different in selecting pharmacists for their most preferred work environments.
2. Each of the 16 reductionistic variables, and in conjunction with each other and brain
laterality for the placement of pharmacists into their ideal work environments.
3. A new continuum of brain laterality determination and the continuum’s correlation to a
simpler brain laterality determination.
4. The Propinquity Principle.
5. The correctness of the use of the Right ' Hemisphere Theory or the Valence Theory for
brain laterality research.

In chapter 6 the significance of this research will be discussed, as well as

recommendations for future research. Limitations and strengths pertaining to the measuring

instrument will be explained.
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CHAPTER 2: LITERATURE REVIEW
2.1 Introduction and overview
The literature review details the boundaries chosen for the literature search, to support
the analysis of brain laterality of pharmacists and various other reductionistic variables that

may influence the placing of pharmacists’ into their ideal work environments.

2.2 Boundaries for the literature review and their rationale for the research

These boundaries give a rationale for their inclusion in this research with further support
from the literature discussed later in this chapter. A reductionistic approach is used in this
research thus clarification of these reductionistic variables follows which support the
research.
Reductionism. Reductionism focusses on-a few-variables-with greater intent than a Gestalt
approach where generalization is involved. Reductionism is the approach to understand the
nature of complex aspects by reducing them to-the interaction of their parts (Collins, 2003).
This research investigates brain‘laterality and 16 other‘reductionistic variables for the placing
of pharmacists into their ideal environment. This reductionistic or convergent approach gives
greater impetus to the validity of the reductionistic variables. A divergent Gestalt
investigation would not emphasise the specific variables investigated (Reber et al., 2009).
Animal research and brain laterality. According to Corballis (2009) animal brain laterality
understanding relates to lateral functioning in humans. Without studies on animal brain
laterality human studies on brain laterality would be lacking possibly due to what is ethically
allowed to be carried out on humans and animals. For example, humans cannot be subjected
to stress from the environment to observe an influence on their right hemisphere. Zucca et al.
(2011) demonstrated this right hemisphere stimulation from stress in the environment on

lions. The lions became ill from this stress and their right hemisphere varied in functionality.
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This may exist in pharmacists working in the wrong environment with the consequence of
stress developing (Gaither et al., 2008), which may affect their brain laterality. Thus studying
animal survival due to their brain laterality would only assist pharmacists to be stress reduced
in their ideal work place. Thus this approach adopts the thinking that animal behaviour could
be associated to human behaviour as humans are seen as an advanced animal species
(Corballis, 2009).
Emotion and Objectivity. Due to the nature and importance of the pharmacy profession,
where emotion is required to interact with sick people and objectivity is required to maintain
non-expired drugs in the pharmacy or manufacturing, these two brain functions will be used
in this research. The environments the pharmacists will work in are also regarded as being
emotional or objective environments in-this research (Giorgianni, 2002). Thus the research
investigated if an emotional pharmacist would be suited to-an emotional work environment
and an objective pharmacist suited to an objective work environment. The pharmacist’s brain
laterality dominance will determine if they are emotional or objective (Coren et al., 1979;
Mintzberg, 1976) and the emotional or objective work environments will be determined by
the type of work the pharmacist'is required to do. Working with patients is an emotional work
environment and working in industrial manufacturing is identified as an objective work
environment (Giorgianni, 2002; Oldfield, 2015; Schommer, Brown, & Sogol, 2007).
Investigating the two emotional theories is imperative to understanding how emotion
may influence the pharmacists. Central to the current research is the Right Hemisphere
Theory (RHT) which postulates that emotion is situated in the right hemisphere of the brain
and objectivity situated in the left hemisphere of the brain, thus interpretation of emotion is
located in the right hemisphere (Borod, 1992). In contrast, the Valence Theory (VT) argues
that negative emotion is situated in the right hemisphere of the brain and positive emotion is

situated in the left hemisphere of the brain, cited by Ali and Cimino (1997) and Achuff
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(2001). For this reason, the literature supporting these theories was investigated to determine
which theory is best suited to the exploration of ideal placement of pharmacists into their
ideal work environments.

Stress and brain laterality — Literature regarding stress affecting pharmacists and their
profession is explained to determine how brain laterality may alleviate stress conditions in
pharmacists” work environments. Ocklenburg, Korte, Peterburs, Wolf and Gunturkun (2016)
state that stress can affect lateralization in humans with greater involvement of the right
hemisphere whereas lateralization can also protect against stress where the left hemisphere
modulates the stress in the right hemisphere. The prevention of stress accumulation may
come about if the correct brain laterality of the pharmacist is placed in an ideal work
environment for that brain laterality.

Amblyopia and brain laterality --It-was-important to study the relationship between
amblyopia and brain laterality to determine the influence of amblyopia on brain laterality and
job choice. People with amblyopia have hand eye co-ordination and psychosocial difficulties
(Packwood, Cruz, Rychwalski, & Keech, 1999) thus this would.affect job choice and effect
the results of this research. Amblyopia pharmacists could be regarded as extremely emotional
if their left eye was dominant and extremely objective if their right eye was dominant
supported by the Nobel-prize winning research on kittens of Hubel and Wiesel (1965).
Hemiplegia and brain laterality — Similarly, studies of the relationship between hemiplegia
and brain laterality was important to demonstrate where emotion is controlled in the brain.
Most of the hemiplegia research demonstrated the RHT to be correct (Silberman &
Weingartner, 1986) however, hemiplegia also demonstrates the existence of a lateralized
brain with different functions in each hemisphere imperative to give relevance to this

research (Kucharska-Pietura, 2006; Serino et al., 2010).
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The WADA test and brain laterality — The WADA test demonstrates asymmetry and
dominance of one hemisphere of the brain over the other and in the context of the current
study, literature was found for the functions of objectivity and emotion demonstrated to be
found in different brain hemispheres, giving credibility to brain laterality research (Levinthal,
1983). Even though a small sample size was used in the WADA test the significance for this
research was that laterality does exist and that the hemispheres have different functions
(Carlson, 1991). These different functions, objectivity on the left hemisphere and emotion on
the right hemisphere (Karelitz, 2008) could thus be applied in this research to place
pharmacists into their ideal work environments.

Ear, eye, hand and foot — For these preferred indices to determine brain laterality of
pharmacists and to demonstrate how the dominance of the ear, eye, hand and foot can
influence behaviour (Coren et al., 1979) literature regarding-accident prone behaviour,
schizophrenia, posttraumatic stress disorder (PTSD), migraine, grip strength and the corpus
callosum was reviewed regarding these indices-and brainlaterality. Thus using the ear, eye,
hand and foot dominance to determine brain laterality of the pharmacists would be
applicable, as demonstrated in these sections, easy-to apply in a questionnaire and non-
invasive preventing rejection of the research. In this research the brain laterality
determination of Coren et al. (1979) will be structured to create an accurate new continuum
for brain laterality determination. This new continuum supported by the literature (Coren et
al., 1979) will be correlated to a shorter simpler brain laterality determination for easier use
with large sample sizes.

Nerve conduction velocity and brain laterality - Varying nerve speeds demonstrated brain
laterality, as the faster nerves were controlled by the dominant brain hemisphere, to the
contralateral dominant limbs (Sathiamoorthy & Sathiamoorthy, 1990). Nerve conduction

velocity gives credibility to the existence of brain laterality and to the different functions of
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the two brain hemispheres. Nerve conduction velocity gives support to emotion being
situated on the right hemisphere of the brain as the left hand in a right hander has a faster
nerve conduction for sensitivity demonstrating an emotional presence (Tan, 1993).

Age and brain laterality - An investigation in this research was carried out to confirm if
brain laterality changed with age supported by Dargent-Pare, De Agostini, Mesbah and
Dellatolas (1992). As pharmacists get older their choice of ideal work environments may
change if their brain laterality changed due to aging. Thus age was investigated for an
influence on brain laterality and consequently job choice. The pharmacist may enjoy their
work environment until their brain laterality changes. Steroid hormones and stress have been
found to induce a variation in functional hemispheric asymmetry on aging cited by
Ocklenburg et al. (2016).

Pharmacists and their work area --Literature-was sought to discover the manner in which
pharmacists interacted with others and their work environments. This included studies
regarding stress, job satisfaction, future goals, gender interactions and work environments.
The relevance here was to determine if pharmacists could be placed into their ideal work
environments with brain laterality of the pharmacists as well as reductionistic variables with
scant research in this direction. Certain jobs suite different people (Parker, 2014) thus finding
the correct job for pharmacists using brain laterality and reductionistic variables can only
strengthen the profession and create enjoyment of the work (Ahmed et al., 2013).
Pharmacists and Type A and Type B personalities - Characteristics of Type A (doing
work fast, impatience, perfectionism, determinism and hostility) and Type B (doing work
slowly, patient, relaxed and calm) personalities, involved with the pharmacy profession, were
investigated, even though Type A personality could not be related to heart disease in the
1990s, as being a Type A or B personality would affect where a pharmacist desired to work,

especially regarding the desire to work fast or slowly (Smith & Bryant, 2012). The
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characteristics of a Type A personality that were investigated were control of people around
them, how they became Type A personalities, and their attitudes to work. It was also
investigated if Type A behaviour could be found in certain of the 16 brain laterality groups
investigated in this research.

The Corpus Callosum Influence - Age and gender influences of the corpus callosum will be
investigated in this research. This was carried out as the corpus callosum may decrease in
functionality over time influencing brain laterality and hence job choice. The corpus callosum
is larger in females (Stout, 2000) thus giving a different functionality and possible job choice.
Transfer tests, maturation, anatomy, excitation and inhibition, stress levels, competence of a
task, schizophrenia and transmission, hemispheric compensation, unitary consciousness and a
feeling of total integration, associated to-an-involvement.with brain laterality research were
also explored to demonstrate the importance of-the functioning corpus callosum in males and
females in job choice.

Wearing of glasses affecting behaviour-of pharmacists - An understanding that lenses in
glasses removes blue light (Henderson & Grimes,2010) with the effect that the lack of blue
light will induced depression in‘pharmacists suffering from'Seasonal Affective Disorder
(Strong et al., 2009). This could affect pharmacists' work attitude and choice of placement
due to depression. Thus all pharmacists wearing or not wearing glasses were assessed for
possible depression by a self-assessed enjoyment scale in this research.

Pharmacists and work location - The influence of the distribution of pharmacists, in the UK
and South Africa, encompasses where pharmacists choose to work and depends on various
factors, for example having a doctorate and location of studying pharmacy (Dambisya,
Modipa, & Legodi, 2007). These two countries were chosen due to the researcher living in
the UK and having studied pharmacy in South Africa. In addition, gender influences, job

satisfaction and stress may all influence pharmacists’ distribution. The future of the pharmacy
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profession, under the past education systems in the United Kingdom and South Africa, may
also influence pharmacists work choice, and this was explored in the literature. The
enthusiasm of the pharmacists in South Africa and the UK to be involved in this research will
be determined by the pharmacists proximity to the research university (propinquity principle)
as a greater difficulty for involvement may create inaccuracy of the data due to lack of
enthusiasm. The closer the pharmacist is to the research university the more enthusiasm for

the research (Reber et al., 2009).

2.3 Brain laterality

According to Reber et al. (2009) brain laterality is involved with the asymmetry of the
hemispheres of the brain with regard to-specific cognitive functions. A variety of cognitive,
perceptual and affective components-of behaviour are lateralized (Rogers, 2003). The left
hemisphere of the brain is analytical, functioningin a sequential rational fashion. The right
hemisphere of the brain is synthetic, functioning-in a holistic hon-rational manner (Karelitz,
2008). Analytical skills such as problem solving, hypothesis-formation and testing, and even
consciousness, are regarded as left hemisphere-dominant, whereas art, music and even the
unconscious, are right hemisphere dominant (Grouios et al., 2013). However, Reber et al.
(2009) believed that these sharp delineations in hemispheric functions, for specific capacities,
may be oversimplifications. They thus define brain lateralization as the process by which
different functions and processes become associated with one or the other side of the brain.

The left hemisphere specializes in analytical thought, structure, discipline and rules,
time sequences, mathematics, categorization, logic and rationality and deductive reasoning,
knowledge, details, definitions, planning and goals, written, spoken and heard words,

productivity and efficiency, science and technology, stability, extraversion, physical activity
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and control of the right side of the body. The left hemisphere of the brain is emphasized in
education and in society in general (Reber et al., 2009).

The right hemisphere in turn specializes in intuition, feelings and sensitivity,
emotions, daydreams and visualizing, creativity in art and music, colour, special awareness,
rhythm, spontaneity and impulsiveness, the physical senses, risk taking, flexibility, learning
by experience, relationships, mysticism, play and sport, humour, motor skills and control of
the left side of the body. The right hemisphere has a holistic way of perception (Reber et al.,
2009).

In every brain laterality function, one hemisphere is dominant (Corballis, 2009);
however, the other hemisphere participates to some extent. There is thus a dominant and
recessive brain hemisphere influencing-each-other via the corpus callosum (Cherbuin &
Brinkman, 2006) and the resulting brain-laterality of-the person may thus be assessed along a
continuum of behaviour depending on the degree of dominance of the brain hemispheres.

An additional elaboration ‘on brain laterality-is-that the two halves of the brain’s
cerebral cortex, the left and right side, execute different functions (Stout, 2000). This brain
laterality theory was developed by the Nobel Prize winners'Roger Sperry and Robert
Ornstein and helps with the understanding of behaviour, personality, and creativity, and gives
the correct thinking to do various tasks (Levinthal, 1983). Furthermore, the left and right
hemispheres of the brain are joined by the corpus callosum, which is a bundle of more than
200 million nerve fibers, transmitting information from one hemisphere to the other, enabling
the hemispheres to communicate. The corpus callosum may be cut in people with severe
epilepsy, reducing the severity of the epilepsy, but demonstrating that the left and right
hemispheres of the brain function differently (Levinthal, 1983). The corpus callosum is about
40% larger in women than in men, which demonstrates the necessity to include gender into

any brain laterality research (Stout, 2000).
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2.3.1 Brain laterality in animals

If animals are affected by brain laterality in their environments, then humans being
advanced animals, may also be influenced by brain laterality in their environments (Corballis,
2009). Corballis (2009) mentioned that dogs tended to wag their tails to the left, using the
right hemisphere, when confronted by a larger dog but waged the tail to the right, using the
left hemisphere, when confronted by their owners (Quaranta, Siniscalchi, & Vallortigara,
2007). Davidson (2004) agreed with these finding and using human subjects found that the
left hemisphere was used for approaching whereas the right hemisphere was used for
avoidance. This demonstrates how animal research can be applied to human research but
caution should be advised if the animal is not as advanced as the human (Corballis, 2009).
The evolution of brain laterality is strongly influenced by social selection pressure in animals
(Corballis, 2009), and this may also be the-case-with-humans; possibly through their work
environments (Rogers, 2003). Corballis (2009) mentioned other factors, such as embryology
and movement in the uterus where the right side of the baby faces the front of the mother in
the last trimester to develop into a right'handed individual.

It can be seen, with a variety of animals, that having the appropriate brain laterality
for their environments is important for that animal’s survival. For example, how bottlenose
dolphins survive in their environment, expanding from chapter 1, is cited by Lyamin et al.
(2007). They are inquisitive aquatic mammals, which form strong bonds within their pods
and sometimes have helped humans with rescue and fishing. They have to come to the
surface of the water to breathe and can stay underwater for 20 — 30 minutes. Their skin is
sensitive to human touch and other elements in the water. They can move through the water
quickly, without exerting large amounts of energy, relying on their pectoral fins and their tail.
The dolphins use echolocation to communicate in the water. What is of importance to brain

laterality research is the sleep pattern of these dolphins in that they are capable of sleeping
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with one eye open and exhibiting slow wave activity in the electroencephalogram (EEG) of
one hemisphere at a time, which represents their sleep period. Three dolphins with their
calves were monitored from birth to 13 months postpartum. The bottlenose dolphin mothers
and calves showed a complete absence of rest for at least 2 months postpartum. Thus
bottlenose dolphins can stay awake for 2 months to look after their calves by keeping one eye
open. The mothers and calves were highly active and vigilant during this initial 2 month
period and continuously monitored their positions, relative to each other, by sight, when
awake and when asleep. (Lyamin et al., 2007). This demonstrates different functioning of the
two brain hemispheres creating a rationale for brain laterality research and behaviour. The
dolphin’s brain laterality appears ideal for its survival in its environment and humans learn
from this animal that matching the human’s brain laterality to their environment would also
enable well-being for the human (Dittmar,-2002). Similarly demonstrated below with the Fur
seal where their brain laterality importance is demonstrated for their survival emphasizing the
importance of brain laterality to human survival-in their environments. Mention is also made
of the wall lizard and its brain laterality'and survival demonstrating that even primitive
animals need brain laterality for'survival, however, caution is advised with transferring
information from primitive animals to humans as this data may not correlate ideally with
human survival as it does with the data from more advanced animals (Corballis, 2009).

Fur seals for their part, cited by Kedziora et al. (2012), have muscular fore-flippers
and the ability to walk on all fours. They have a dense underfur and are closely related to the
sea lions. The males are five times heavier than the females, thus one of the most sexually
dimorphic of all mammal groups. Dominant males reproduce with more than one female. The
pups are born on land and during this period the dominant male parent fasts to protect the
families and territories, as he cannot go to sea for food, for fear of losing the females and

territories in his absence. Fur seals are preyed upon by sharks and orcas. Of potential interest
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to brain laterality research is that fur seals can switch from a terrestrial bihemispheric to an
aquatic unihemispheric sleep pattern, by varying connection strength between the
hemispheres. Kedziora et al. (2012) postulated that inhibitory connections between
ventrolateral preoptic (VLPO) nuclei in opposite hemispheres are responsible for
unihemispheric sleep, and thus contralateral inhibitory connections promote unihemispheric
sleep, while ipsilateral inhibitory connections promote bihemispheric sleep (Kedziora et al.,
2012). This advanced sleep pattern demonstrates the importance of interconnections between
the brain hemispheres to influence the function of sleep in different environments. The brain
of humans, being an advanced mammal, could therefore also be influenced regarding
behaviour by interconnections between the brain hemispheres.

The wall lizard is small and thin; brownish-or-greyish with tinged green spots and
small scales. This wall lizard lives in-rocky environments;-including urban settings, where it
can scurry between rocks, rubble and buildings. Lateral eye positioning in ectotherms
facilitates the spread of visual lateralization, that is, the different use of the eyes. This enables
the wall lizard to carry out more than one task simultaneously. Csermely et al. (2011) did
experiments on wall lizards in captivity, to determine if they showed eye lateralization when
exploring a new environment. Exploring a T-maze, they mostly entered the left rather than
the right arm, without turning the head, demonstrating a right hemisphere visual control of
the left eye investigating the environment, supported by the research of Bonati et al. (2010).
Thus, regarding brain laterality research, the wall lizard simultaneously uses the left eye for
exploration and anti-predatory behaviour and the right eye for predatory behaviour (Csermely
etal., 2011). The wall lizard demonstrates that most animals are influenced by brain laterality

affecting behaviour irrespective of their advanced hierarchy (Corballis, 2009).
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2.3.2 Brain laterality and brain emotion control demonstrated by either the Right
Hemisphere Theory or the Valence Theory

There are two main schools of thought regarding brain laterality and emotion. These
have been investigated by pre DOB important authors such as Gainotti (1983), Silberman and
Weingartner (1986), and post DOB authors of Parr and Hopkins (2000) and Fernandez-
Carriba et al. (2002). These schools of thought are best characterised by Parr and Hopkins
(2000) with the other authors mentioned above in agreement. The theories are as follows:
The Right Hemisphere Theory, (RHT), postulates that the right hemisphere is primarily
responsible for emotional processes.

The Valence Theory, (VT), posits that the right hemisphere regulates negative emotion and the
left hemisphere regulates positive emotion.

The authors mentioned above-agree about the-potential existence of these two
theories. Gainotti (1983), and Silberman and Weingartner (1986) did their research on people
with brain damage, further supported by work of Batut et al. (2006) on epilepsy which
demonstrated positive and negative-emation onthe left and right side of the brain
respectively, whereas Parr and Hopkins (2000)-and Fernandez-Corriba et al. (2002)
investigated the potential for existence of either theory using chimpanzees. The studies are
discussed and compared below.
2.3.2.1 Tympanic membrane temperature influenced by emotion

Parr and Hopkins (2000) used the tympanic membrane temperature to assess
asymmetries in the perception of emotional stimuli in six chimpanzees. When they were
shown negative emotional situations, the left tympanic membrane temperature was
significantly higher than normal. This gives partial support to the RHT and the VT. RHT
support is due to the chimpanzees observing the negative emotion through the left eye, which

stimulated the emotional or negative emotional region in the right hemisphere of the brain,
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thus increasing the tympanic membrane temperature in the left ear. The VT was supported as
neutral or positive emotion was distributed to the positive emotional region in the left
hemisphere of the brain, demonstrated by an increase in the temperature of the right tympanic
membrane.

2.3.2.2 Facial expression and emotion

Fernandez-Carriba et al. (2002) in turn worked with chimpanzees and determined that
they demonstrated a right hemisphere specialization for facial expression of emotion. These
facial expressions were asymmetrical, with the left side of the face mostly involved (the right
hemisphere of the brain) in the production of emotional responses, where P < 0.05 for these
responses. Thus, these researchers found that chimpanzees, like humans, demonstrate a right
hemisphere specialization for facial expression-of emotions. This may demonstrate the
validity of the RHT.
2.3.2.3 Word recognition and emotion

Ali and Cimino (1997) used normal-individuals, 79-undergraduate students to whom
they presented lateralized positive, negative and.neutral English.words and non-words.
Participants were asked to recall and recognise the words'and non-words. This study
demonstrated the left hemisphere of the brain recognising positive words and the right
hemisphere of the brain recognising negative words, thus providing strong support for the
Valence Theory in memory recognition.

Holtgraves and Felton (2011) in turn examined the hemispheric asymmetry in normal
humans in the processing of verbal stimuli, varying in emotional valence. Recognition for
positive emotional words, presented to the right visual field, (the left hemisphere of the
brain), was faster than when shown to the left visual field, (the right hemisphere of the brain).
However, negative emotional words had faster recognition, when shown to the left visual

field. This demonstrates that the VValence Theory in brain laterality investigations, regarding
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the function of emotion, could be more valid than the Right Hemisphere Theory. Thus Ali
and Cimino (1997) and Holtgraves and Felton (2011) support the existence of brain laterality
encouraging the existing research.
2.3.2.4 Anger and emotion utilizing the tympanic membrane temperature

Propper et al. (2010) used the method of tympanic membrane temperature, in humans,
to measure brain hemispheric activity when people are angry. Their research supported the
Valence Theory, with a large difference between the left and right tympanic membrane
temperatures, suggesting increased anger or hostility in the individual. The left tympanic
membrane temperature was higher than the right tympanic membrane temperature in people
that were angry. This demonstrates the negative emotion, stimulated by anger, in the right
hemisphere of the brain, increasing the temperature of the left tympanic membrane in the ear.
Propper et al. (2011) provide further-evidence that anger is-associated with the asymmetry of
hemispheric activation. This could demonstrate that a negative emaotion, anger, is totally in
the right hemisphere of the brain; as when there-is extreme laterality of the emotional regions,
anger may be the potential behaviour.|Extreme laterality may thus induce greater anger
(Propper et al., 2011).
2.3.2.5 Right Hemisphere Theory or Valence Theory regarding emotion

The right prefrontal cortex is dominant in the activation of stress and emotion, and the
left hemisphere counters this activation through processes of inhibition using the corpus
callosum, (Sullivan, 2004), thus supporting the Right Hemisphere Theory; however, a small
sample was used in the research thus the Valence Theory still has credibility. Even so, the
positive emotional site in the left hemisphere may be the site inhibiting the stress and the
negative emotion in the right hemisphere, which thus emphasizes the Valence Theory. This
research will determine the emotion of the pharmacists by asking a negative emotional

question dealing with global warming effecting future drug supply and a positive emotional
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guestion on global warming involving how pharmacists can be proactive in educating people
on global warming (Patz, Campbell-Lendrum, Holloway, & Foley, 2005).
2.3.2.6 Human and animal emotional control

According to Rogers (2003) the right hemisphere in humans expresses intense
emotion which includes aggression and this function is also found in chicks, toads, lizards
and monkeys. Monkeys and humans express emotion such as fear on the left side of their face
(controlled by the right hemisphere). The left hemisphere of vertebrates including humans is
used for decisions (Rogers, 2003).

Kensinger and Choi (2009) used humans to view positive, negative and neutral
objects shown to the left and right hemisphere. The memory of negative objects shown to the
right hemisphere was remembered well-This demonstrated that the right hemisphere was
specialized for negative emotional information-supporting-the VValence Theory (Kensinger &

Choi, 2009).

2.3.3 Emotion and objectivity

The importance of investigating emotion and objectivity in brain laterality research is
elaborated below using the best of the pre, during and post DOB books and articles. These
sections demonstrate the function of objectivity to be in the left hemisphere of the brain and
the function of emotion to be in the right hemisphere if adopting the RHT and negative
emotion in the right hemisphere, positive emotion in the left hemisphere if adopting the VT.
2.3.3.1 Split brain experiments

Levinthal (1983) cited studies by two neurosurgeons, Philip VVogel and Joseph Bogen,
who in the early 1960s, severed the corpus callosum and the anterior commissural to control
epileptic seizures in patients where anti-seizure medication was not effective (Bogen &

Vogel, 1974). The cognitive functions of these patients were investigated by Sperry (1974)
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and his associate Gazzaniga (1970) and Gazzaniga (1998). They had the rare opportunity to
understand the consequences of one hemisphere being isolated from the other in humans.
Sperry (1974) maintained that each hemisphere seemed to have its own separate and private
sensation. Mintzberg (1976) in turn put forward that emotions appeared to be controlled in
the right hemisphere of the brain, and that objectivity appeared to be controlled in the left
hemisphere of the brain (Corballis, 2014; Levinthal, 1983; Mintzberg, 1976).

Despite this cognitive duality, the split brain produced no change in personality,
temperament or overall intelligence (Levinthal, 1983). However, there was a functional
asymmetry in the two hemispheres. There was a difference in the kind of response made to
information given to a particular hemisphere. Only objects viewed in the right visual field
could be named, since only the left hemisphere-is capable of verbal expression (Gainotti,
2013). This demonstrates the contralateral-transfer-of-the right visual field to the left
hemisphere of the brain, similarly the left visual field is transferred contralaterally to the right
hemisphere of the brain (Gazzaniga, 1998). In the split brain patients the optic chiasm does
the transfer and was not dissected with the caorpusicallosum. This demonstrates the
importance of using the eye to determine brain-hemisphere dominance and why a right eye
dominance would point to a left hemisphere dominance and visa versa. However, recent
research has found that both eyes have a left and right visual field and that this information is
sent to both left and right hemispheres (Levinthal, 1983; Reber et al., 2009). This makes the
use of the eye rather sceptical as its function is not clear cut. However, at least 75 percent of
the sight is contralaterally transferred at the optic chiasm allowing the use of the eye in this
research (Guyton & Hall, (13" Ed) 2016). Continuing, Sperry (1974) found that the right
hemisphere could communicate the recognition of pictures, in nonverbal terms only, by using
innervation of muscles in the left arm and hand. In nonverbal tasks, it was found that the right

hemisphere performed better than the left. These split brain experiments demonstrated the
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importance of the corpus callosum in transferring information between the two hemispheres.
The transferring of information creates a homeostatic effect of the two hemispheres as
determined by Hebbal and Mysorekar (2003). Thus cognisance must be taken of the corpus
callosum functioning in brain laterality research, as a varying of the functioning of the corpus
callosum may affect the homeostatic effect of the individual.
2.3.3.2 Matching to previous occurrences

In a different study, research by Miller, VValsangkar-Smyth, Newman, Dumont and
Wolford (2005) found that in normal subjects the left hemisphere of the brain tends to look
for patterns, objectivity, that match previous occurrences, supported by Gainotti (2015) with
familiar people recognition, but this was not the case with the right hemisphere of the brain.
This demonstrates that the left hemisphere functions objectively whilst the right hemisphere
functions subjectively, which is supported-by Karelitz (2008).
2.3.3.3 Dementia involvement

Using dementia patients, Perry-et al. (2001) in-turn-demonstrated that the anterior
temporal lobe of the right hemisphere controlled emotions, empathy and social behaviour.
The subjects with right temporal lobe atrophy showed severely impaired recognition of
emotion from faces and voices. Empathy was lost and interpersonal skills were severely
affected from right hemisphere damaged patients. There was also a fixed emotional
expression, unresponsive to situations stimuli. Mendez and Lim (2004) mentioned that there
was a sense of altered “humanness” in right hemisphere frontotemporal dementia patients.
Semantics is controlled in the left hemisphere and emotion in the right hemisphere, according
to Perry et al. (2001), supporting the Right Hemisphere Theory, but in one of their left
handed cohorts a reverse of this situation existed, which is possible in about 5% of the normal
population according to McManus (2002). This 5% error in a brain laterality investigation

could be alleviated with a large sample size.
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2.3.3.4 Word recognition

Further studies were reviewed, namely one by Mneimne et al. (2010) who determined
that words presented to the right visual field, (left hemisphere of the brain), were recalled and
recognised more accurately than the left visual field, (right hemisphere of the brain). This
word presentation could support the findings of Miller et al. (2005) by having patterns of the
words in the left hemisphere of the brain, on which the words could be matched, enabling
accurate recall and recognition.
2.3.3.5 Influence on the tympanic membrane

Helton, Kern and Walker (2009) in turn determined that negative emotional stimuli,
of the right hemisphere of the brain, increased the temperature of the tympanic membrane of
the left ear. Thus the ear tympanic membrane could-be-influenced by the contralateral
emotional site of the brain hemisphere, as-the increase in temperature of the tympanic
membrane demonstrates a connection between the emotional site in the brain hemisphere and
the tympanic membrane (Helton, 2010). The temperature-increase of the ear tympanic
membrane comes about due to vibrations of the tympanic membrane. The influence from the
emotional site in the hemisphere of the brain could be stimulatory or inhibitory. Thus, Helton
et al. (2009) demonstrated that as the site of emotion in the brain was stimulated, a
temperature increase of the contralateral ear tympanic membrane developed. Helton et al.
(2009) provides support to the VValence Theory with positive and negative emotion being
controlled in different brain hemispheres demonstrated by investigator gender increasing the

tympanic membrane temperature (Helton, Carter, & Carter, 2011).

2.3.4 Relationship between brain laterality and pharmacist work environment
According to Woodward and Chen (1994), pharmacists that were in a good mood on a

day would be more satisfied with their work than pharmacists that were not in a good mood.

35



To achieve this conclusion, pharmacists were randomly selected from the lowa Board of
Pharmacy Examiners mailing list and a similar procedure was adopted in obtaining the South
African cohort from the South Africa Pharmacy Council.

Lapane and Hughes (2006) investigated job satisfaction and stress among pharmacists
working in long-term care facilities. They found more than 90% of pharmacists to be very
satisfied with their jobs. Short staffing was the most frequently reported source of stress,
which the pharmacists said affected their ability to perform their duties. A study by McCann,
Hughes, Adair and Cardwell (2009) determined the level of job satisfaction and stress in
pharmacists in Northern Ireland, finding that community pharmacists were more stressed than
hospital pharmacists. Stress in both these groups was caused by interruptions, excessive
workload and inadequate staffing. These studies thus demonstrated that environmental
stressors induced stress in the pharmacists;-thus-it is-eritical to investigate if the placing of the
correct brain laterality of the pharmacist into their best suited work environment alleviated
stress which could result in better productivity. Pharmacists in their ideal environments may
thus not feel they had an excessive waorkloadidue to a better ability to achieve the workload.
Using brain laterality of the pharmacists is a reductionistic approach to investigate the
influence of brain laterality in ideal job placement. It is appreciated that other factors such as
personality and aptitude may be a broader approach, they may even have an influence on
ideal job placement, but this research strives to determine the influence of brain laterality on
ideal job placement.

Olson and Lawson (1996) examined job satisfaction of pharmacists using a mailed
questionnaire. Questions on clinical pharmacy training and participation in clinical pharmacy
services were included in the questionnaire, which was taken from a previously validated

survey. There was a 58.4% response rate. The pharmacists’ level of job satisfaction showed a
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positive association with clinical pharmacy involvement, as the more time hospital
pharmacists worked in clinical activities, the more satisfied they were with the job.

Olson and Lawson (1996), Lapane and Hughes (2006), and McCann et al. (2009)
demonstrated the importance of finding the correct persons for work environments. In this
research the correct pharmacist for the job would have a brain laterality that suited the
requirements of the work environment. For example a left hemisphere dominant objective
pharmacist may be best suited to work in an objective environment such as research or
industry. A right hemisphere dominant emotional pharmacist may be best suited to work in
community or hospital pharmacies due to emotional patient interactions.

Mott, Doucette, Gaither, Pedersen and Schommer (2003) stated that the stress
pharmacists continually face should be-reduced to increase the quality of their work. It was
determined that gender, race, years of experience, marital-status and children also affected
work attitude. Their survey was carried out using postal mail in the United States from lists of
licensed pharmacists, with a cohort of 1737 practicing pharmacists demonstrating the success
and hence usability of a postal method. They,found 68% of the pharmacists experiencing job
stress and 48% experiencing work-home conflict. The job stress was significantly higher in
corporate community pharmacies and hospital settings than in independent community
pharmacies. It was found that the unhappy pharmacists felt increased stress whilst working,
and often slow down their pace of work due to their inability to cope with work under stress.
Their decision-making skills are distracted and it takes them more time to complete every
work task, irrespective of the placement they hold. Borritz et al. (2005) supported the above
findings of Mott et al. (2003) by investigating psychosocial factors and burnout. Owing to
this, solutions ought to be found to lessen stress of work to prevent endangering the pharmacy
profession, the physical and mental state of the pharmacists and possibly compromising

patient safety. Thus this research investigates if stressors of the work environment could be
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removed or reduces by placing the pharmacist with the ideally suited brain laterality for the

job into that work area.

2.3.5 Brain laterality, emotion and stress

Sullivan (2004) stated that the prefrontal cortex (PFC) plays an important role in
regulation of emotion and stress. Working with rats, the author showed hemisphere
specialization in that the right PFC is dominant in stress. On the other hand, the left
hemisphere plays a role in countering the activation through inter-hemispheric inhibitions
done through the corpus callosum. This research strengthened the Right Hemisphere Theory,
but demonstrated that emotion was controlled by the left hemisphere of the brain. However,
the positive emotional site in the left hemisphere of the-brain could have been controlling the
negative emotional site in the right-hemisphere-of the brain, thus supporting the Valence
Theory. In terms of the corpus callosum joining sites of similar function, Hoptman and
Davidson (1994) determined that the positive emotional site may be attached to the negative
emotional site and control could be carried out bythe dominant. hemisphere emotional site.

A study by Lawrence (1994) determined the pattern'of handedness of a group of
depressed and non-depressed female and male college students. For the female students, the
rate of non-right handedness was more in the depressed group than in the non-depressed
group. The study observed no difference in the pattern of handedness between the groups of
non-depressed and the depressed male subjects. It was observed that the relationship between
depression and handedness, among women, may be attributed to the association between the
two variables to a common third variable: sex-role behaviour in their work environment.

Denny (2009) investigated a cohort from 12 European countries to analyse if there is a
relation between depression and handedness. The results depicted that the left handers were

significantly more likely to have depressive symptoms than the right handers. Depression is
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an emotional symptom and the region for emotion is found on the right hemisphere of the
brain according to the Right Hemisphere Theory (Perry et al., 2001; Reber et al., 2009). The
right hemisphere of the brain also controls the left hand. Thus if someone is right hemisphere
dominant, determined by being left handed, they have a dominant emotional region in the
right hemisphere of their brain, making them prone to emotional swings, leading to
depression in the environmental setting. This coincides with the findings of Zucca et al.
(2011) where a study on lions found that the right hemisphere controls the stress from the
environment and the left hemisphere mediates the increase in functioning of the right
hemisphere to deal with the stress. If the stress from the environment is too great the lions’
brain laterality may change and the lions become left paw dominant and ill. This change of
brain laterality is supported by Alfano.and Cimino-(2008). The work of Denny (2009) could
support the Valence Theory, due to the possibility that negative emotion would cause
depression by influencing the negative emotional site in the right hemisphere of the brain.
The region of the brain used to control the hand-is large, according to McManus (2002),
giving strong influence to the use of the hand, thus a left handed perso