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Driving has become stressful, dangerous, and demeaning. Drivers report being
stressed out, threatened by each other, exhibit bad moods, terrorize their passengers, and often
fantasize violent acts against other motorists or bicyclists.1-3 These serious issues indicate that
there is a strong need for driving psychology and education that can help reverse this trend
and change people’s driving habits. Drivers need to be taught the moral dimension of driving,
which indicates the character we have as a driver.4,5 Research is needed to assess how drivers
can be taught to assess their own driving personality as supportive or hostile, rational or impatient, calm or frustrated, error-free or making mistakes, and cooperative or opportunistic. There
is a need for motorists to acknowledge that driving is a social activity that requires coordinated
interactions.6
The recent dramatic spread of violence expressed with vehicles indicates the reluctance of drivers to scrutinize their own conduct, preferring to blame other drivers.7,8 Drivers
tend to have an inflated self-image of their motoring ability, rating the safety of their own driving as much better than the average motorist’s. For instance, 2 out of 3 drivers rate themselves
as almost perfect in how excellent they are as a driver (9 or 10 on a 10-point scale), while the
rest consider themselves above average (6 to 8). Survey polls show that 70% of the drivers
report about being a victim of an aggressive driver, while only 30% admit being aggressive
drivers.9 This suggests that most drivers overlook their own faults, and overestimate their own
competence.
Interestingly, drivers who consider their own driving to be near perfect, also confess
to significantly more aggressiveness than drivers who see themselves as still improving.9 This
reveals the lack of objectivity in self-assessment shown by every 2 out of the 3 drivers. Despite
their self-confessed aggressiveness, they still insist on thinking of themselves as near perfect
drivers with almost no room to improve. This egocentric phenomenon can be seen in specific
forms of aggressive behavior. For example, those who see themselves as near perfect drivers,
admit to twice as much of chasing of other cars compared to those who see themselves as less
perfect. The difference: 15% vs. 8% is statistically significant.9 The fact is clear: a part of being
an aggressive driver is to deny that you need to improve. This indicates a resistance to change.
Wickens et al10 found a moderate relationship between the scores on the “Driver Vengeance Questionnaire” and personality factors such as “narcissism” and “trait driver stress”.
Drivers who are vengeful feel that it is warranted for them to punish another driver who deserves it. James and Nahl11 describe this attitude as the “vigilante” role that some drivers play
out when driving. Bumgarner et al12 report that drivers who score higher on a “forgiveness”
measure and are less likely to express anger against other drivers, are less likely to behave aggressively.

Copyright
©2017 James LJ. This is an open
access article distributed under the
Creative Commons Attribution 4.0
International License (CC BY 4.0),
which permits unrestricted use,
distribution, and reproduction in
any medium, provided the original
work is properly cited.
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Bianchi & Summala13 report significant correlations between driving style of parents
and their adolescent children. Part of this co-variance may be due to shared lifestyle habits
between the parents and their children. But an additional factor is likely to be model learning.
James2 referred to the back seat of the family car as “road rage nursery”. Parents with children
in the car have an opportunity of modeling good driving behavior by refraining from aggressive
driving and making hostile commentaries about other drivers. The parent’s modeling of positive and supportive driving attitude can help adolescents identify with the moral dimension of
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driving behavior. This process of moral learning has been described by researchers as progressive in stages.
SOCIO-MORAL REASONING

Kohlberg analyzed the moral reasoning of the people of all ages and found that they differ in validity.4 Apparently, many adults
have an underdeveloped moral sense and still use reasoning patterns that are more appropriate for children. Applying these notions
to driving brings into focus that driving behavior has two components. One is cognitive and rational, and the other is affective
or moral. For many drivers these two components seem to act independently. For instance, new drivers may be inexperienced
and undeveloped cognitively, but morally they may be advanced, acting with prudence and decency. Many experienced drivers
may have highly developed cognitive skills while their moral feelings remain underdeveloped. They drive with impulsiveness and
aggression unconcerned about the increasing risks and potential injury to others. They drive as if their moral sense is not relevant
to their driving.
According to Kelman5, external compliance is mediated by externally applied reinforcement such as reward for obedience
and punishment for disobedience. For instance, drivers who regularly drive over the speed limit can get preoccupied with ‘watching
out for cops’, or when a driver suspects a certain location to be a “speed trap”. Instances such as these indicate that compliance to
speed limits is occasioned by external threat. This is identified as stage 1-compliance.
Stage 2-compliance involves operating with drivers who are motivated to look out for other motorists and road users. They
are preoccupied with ‘watching out for others’ out of concern or a fear of injuring them. This level of moral operation could be called
“identification” with other highway users. With such an altruistic motivation, the driver is more likely to stay within the speed limit
out of sympathy for the safety of other highway users, as for example a driver who thinks, “I better not follow so close. Don’t want
to intimidate that driver.” In other words, drivers in stage 2-compliance can be expected to agree with attitude items such as: other
drivers have rights; we must all be fair to one another; objectivity in dealing with driving exchanges is safer and more pleasant in
the long run; and so on.
Deeper levels of internalization are theoretically possible as described by Kohlberg4 on moral reasoning. Applying this
approach to driving behavior, we can expect expressions of mutual concern, altruism, and religious values in connection with one’s
driving experiences, as for example a driver who says, “I felt guilty for cutting in on that driver. They must have been really scared
of not knowing whether I was going to hit them or not”, or “I keep thinking how closely I came to hit that man a while back. To think
that I could be the cause of someone’s death or injury is really scary to me.”
CONCLUSION

A recent study, investigated the relationship between socio-moral reasoning and traffic safety among drivers in the Netherlands.14 The
results showed that drivers in stage 1-compliance experienced a higher number of accidents, and drove faster and more aggressively.
Interestingly, this relationship was more pronounced for men than women. It is clear that moral reasoning and socio-moral reflection
ought to be present in driver education and public safety educational announcements. For example, public safety announcements on
the radio routinely appeal for self-protection and financial cost as the motive for slowing down and driving cautiously. However, a
few of the sports announcements make an appeal to the people’s sense of pro-social behavior and altruism by referring to the victims
and their plight.
The moral dimension of driving has not yet become the focus of researchers and safety officials. Raising the moral thinking
level of drivers in traffic may turn out to be an effective approach towards decreasing competitiveness and promoting cooperation
with each other in the traffic.
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The importance of interrelationships cannot be overemphasized. “Human connections
create the neural connections from which the mind emerges”.1( p.72) Dan Siegel described the
two basic processes that shape the developing mind, some of which are experience-expectant
and others that are experience-dependent. In the former, development depends on minimal
stimulation of the circuits to maintain the neurons and their connections. In the experiencedependent conditions, the laying down of new neural circuits is dependent upon experience.
This leads to the understanding that our brain structure is altered through both the maintenance
and strengthening of existing synapses, or by the experience-driven creation of new synaptic
connections.1,2
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INTERPERSONAL NEUROBIOLOGY

Recent research on epigenetics reveals that experience is the trigger that activates genes.3 This
contrasts with the earlier beliefs that genes alone determine our destiny. There are optimal
times during development, called critical periods, when experiences are vital to the unfolding of our genetic potential. For example, we know that there is a critical period for learning
language and that without experiences in communicating with others, we cannot develop this
potential. Similarly, without certain forms of verbal and non-verbal communication as we develop, our brain will lack the integration of the left/right hemispheric coherency that is necessary for socially attuned and compassionate interactions.
Interestingly enough, many parents have thought that they could optimize their babies’ chances in life by bombarding them with stimulating sounds, visions, etc. Yet Siegel4
reminds us that the
…importance of the first years may be that brain structures that mediate social and emotional functioning begin to develop during this time in a manner that appears to be dependent upon interpersonal experiences…the orbitofrontal region, central for processes
such as emotion regulation, empathy, and autobiographical memory may have experience-influenced development that depends upon the nature of interpersonal communication during the early years of life. Interactions with “older people,” with attachment
figures, are essential during this time to create the contingent, collaborative communication necessary for the proper emotional and social development of the child….4(p.71-73)
Copyright
©2017 Ng SJ. This is an open access article distributed under the
Creative Commons Attribution 4.0
International License (CC BY 4.0),
which permits unrestricted use,
distribution, and reproduction in
any medium, provided the original
work is properly cited.
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Brain development is compromised when a child grows up in a stressful dysfunctional
family environment or does not experience the attuned types of communication and interactions necessary for full development of the orbitofrontal region of the brain (associated with
our ability to regulate emotional and social functioning). Especially in family environments
where child abuse occurs, the child’s sense of agency, coherence, affectivity, and even continuity (memory) of the self in interaction with others will be severely impaired. “Suboptimal
attachment experiences may predispose a child to psychological vulnerability in par by altering
the brain’s neuroendocrine response to stress”.4(p. 77) Toxic environments can create excessive
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stress on a child, leading to the elimination of existing synapses.
The child’s sense of self is reflected in the interactions with the caregiver when those interactions are consistent and mindful. The child “feels felt” and simultaneously learns how to attune to others. This is not new to the field of developmental psychology, but the neurobiological evidence is more recent.
With some neurological conditions, such as sensory impairment, caregivers may be especially challenged to provide the kind
of connecting, collaborative communication that allows the child to “feel felt,” make sense of the internal world of minds,
and create the capacity for mindsight. In other situations, suboptimal caregiving may not have fostered the development of
a coherent sense of a core or autobiographical self. We can view these situations as being the inadequate development of a
coherent sense of another’s mind within the mind of the child. Such interactions are “incoherent,” and fail to facilitate the
child’s own integrative processes. The fundamental outcome of such non-integrative states can be seen as impairment in selfregulation.4(p.87)
Mindsight is
…a term coined by Dr. Dan Siegel to describe our human capacity to perceive the mind of the self and others. It is a powerful
lens through which we can understand our inner lives with more clarity, integrate the brain, and enhance our relationships
with others. Mindsight is a kind of focused attention that allows us to see the internal workings of our own minds. It helps us
get ourselves off of the autopilot of ingrained behaviors and habitual responses. It lets us ‘name and tame’ the emotions we
are experiencing, rather than being overwhelmed by them.5
The importance of secure attachment is becoming more evident as researchers learn more about interpersonal neurobiology. Interpersonal neurobiology is a term that UCLA Professor Dan Siegel4 uses to describe how the developmental process reveals
that humans have an innate need for social interactions. His research examines the effects of interpersonal interactions on the development of key areas of the brain that are involved in social interactions, assessing differences in brain physiology and structure.1,4,6,7
This vein of research is revealing how certain types of interpersonal experiences during the early developmental years are essential
to the formation of an integrated state of mind. An integrated state is associated with the ability to regulate one’s emotional states,
having more flexible responses, and greater complexity in behaviors. We move into the plane of possibilities rather than staying
stuck in habitual reactive patterns of behavior.
Recent research findings in interpersonal neurobiology (documenting the biological/physiological and structural changes
in the brain due to interpersonal interactions) and the contemplative practices (various forms of meditation) are supporting the effectiveness of meditative types of therapies, informing us that changing our behaviors, thoughts, perceptions, and reactions will
subsequently lead to positive changes in our brain and well-being that indicate a more integrated state.1,4,8,9
ATTACHMENT

Attachment to the primary caregiver is formed early in life. Attachment and loss were described as important variables in development that could foretell the manner in which a person was able to relate with others as an adult.10,11 There are many situations that can
influence attachment style, but disruptions to the continuity, presence, and availability of the caregiver can result in what are termed
attachment disorders.4,12 Mary Ainsworth13 conducted the initial studies regarding attachment. The Strange Situation was a clinical
observational study and resulted in the identification of three different attachment styles of young children: (1) secure, (2) anxious/
ambivalent, and (3) avoidant attachment styles.
In this study, young children of various age groups were individually observed as their mothers left them in the presence of
a stranger. The child’s initial reactions were observed as well as the behaviors exhibited upon their mother’s return to the room. Children who reacted in distressed ways when the mother left the room (e.g., crying, looking towards the door through which the mother
departed) and, who later, approached the mother and allowed themselves to be held upon her return, were described as securely attached. Secure adults see themselves as liked by most people, easy to get to know, well intentioned, and good-hearted. Children who
seemed somewhat disturbed when the mother left, but acted ambivalently when she returned were classified as anxious/ambivalent.
Ambivalent behavior was described as perhaps approaching her, but simultaneously appearing to be angry by hitting or pushing her
away when the mother tried to console the child. Children who appeared to show no distress upon the departure of the mother and
who showed no interest in her upon her return were described as avoidantly attached. Avoidant individuals fear intimacy, are jealous,
and experience emotional swings. The avoidant type acts as if others are not important in life.
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In the best of circumstances, a secure attachment style is most conducive to healthy emotional and mental wellbeing in a
person. When we are in an environment that fosters secure attachment to our caregiver(s), we develop a stable and consistent core
self that reflects attuned and collaborative communication experiences—we felt valued, appreciated, loved, seen and heard by our
primary caregiver.4 “The deepest sense of self-awareness, of core consciousness, may be profoundly influenced by early experiences
in infancy even before explicit, autobiographical memory is available”.4( p.76) Securely attached children appear to emerge from childhood with enhanced emotional flexibility, social functioning, and cognitive abilities.
DEVELOPING SECURE ATTACHMENT

According to Siegel4, five specific types of interactions are necessary to develop the neuronal pathways, specifically in the right
hemisphere that will help create a sense of secure attachment in children. The essential factors that he identified are: 1) Collaborative Communication; 2) Reflective Dialogue; 3) Repair; 4) Coherent Narratives; and, 5) Emotional Communication. If the communications between a child and the caregiver/parent are suboptimal, the child will likely develop an anxious/ambivalent or avoidant
attachment style.
Collaborative Communication

Collaborative communication that is contingent and attuned refers to such aspects as eye contact, facial expressions, tone of voice,
bodily gestures, timing and intensity of responses between the caregiver and child. One can imagine the double messages that can
interfere with healthy development of a child’s core consciousness when body language reflects a far different message than the
words being spoken.
Resonance between the caregiver and child creates a connecting environment that supports the development of a number
of domains in childhood such as social, emotional and cognitive functioning. “Such collaboration may be essential in the creation
of a coherent and autobiographical sense of self”.4(p.78)
Reflective Dialogue

Reflective dialogue—verbally sharing of a focus or internal experience of each person in a dyad—helps a child learn skills essential
to mindsight. Reflective dialogue is when the parent or caregiver attempts to make sense of the signals sent by the child and then
communicates this meaning. Sharing of this perceived meaning and the mental state of the caregiver involves all aspects of behavior: emotions, perceptions, thoughts, intentions, memories, ideas, beliefs, and attitudes.4 We attune to others and then provide our
own meaning to the situation. This helps our children learn the social skill of attuning to others, which helps them develop empathy.
Reflecting upon the situation also helps children to make sense of their own internal experience as well.
With mindsight, we are aware of the content of our thoughts and how we may be reacting from past triggers rather than
being in the moment. We slow down and develop the abilities to be more flexible in our responses so that we can stay in the plane
of possibilities.
Repair

Repair to disruptions in a relationship is healing. When there are breaches to the relationship, the efforts towards repair helps children understand that misunderstandings are simply a part of interrelationships. The caregiver needs to stay engaged with the child
otherwise prolonged disconnection can lead to disconnections in collaborative communication.
An adult’s pride may at times inhibit repair and leave the child isolated in what may be a shameful state of disconnection.
Intense uncomfortable emotional states in the child or parent may lead to a disconnection in collaborative communication. Prolonged disconnection, especially if combined with hostility and humiliation, can have signiﬁcant negative effects on a child’s developing senses of self. Providing repair of the inevitable disconnections of attuned communication can occur naturally in a setting
where parents and other attachment ﬁgures generally provide consistent, predictable, reﬂective, intentional, and mindful caregiving.4
Through collaborative communication, a child learns to “…make sense of periods of painful disconnection and create a
sense of meaning out of the understanding of one’s own and another’s mind”.4(p.79) Through attuned communication, a child learns
self regulation by reflecting upon his or her own mind’s content. Additionally, this child learns more about empathic interrelating by
also learning about the other person’s mind. This attunement leads to healing or repair when sense is made of the disruptions and a
sense of meaning is formed through the attuned communication.
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Coherent Narratives

Coherent narratives reflect an autobiographical form of self-awareness. Through co-construction of narratives, children learn this
tool for living that helps them understand what is happening within their own psyche as well as others. It is interesting that the most
robust predictor of a child’s attachment style depends upon the nature of the parent’s narrative of his or her own life. When a child’s
parents or caregiver has gaps in their autobiographical narratives, or whose stories lack sufficient detail to include both positive and
negative events, this indicates that they too lack mindsight and an integrated state that would make them aware that they may be
passing on the same deficiencies to their own children. They are likely to interact in ways that impede secure attachment and instead
foster anxious/ambivalent attachment in their children.4
Emotional Communication

Emotional communication is the type of communication where positive emotional events are shared as well as negative emotional
states without emotional abandonment. Children need to learn that although they or others may experience negative emotions, the
relationship is such that the caregiver will stay engaged emotionally with the child.
SUMMARY

These five factors are essential for fostering secure attachment in children, which apparently creates an integrated mind state that
is vital for interrelationship communication. Understanding the neurobiological implications of anxious/ambivalent or avoidant
attachment styles can guide clinicians to form appropriate treatments that will help ameliorate the dysfunctional behaviors in interrelating while healing the underlying deficiencies in the person’s experiences. Simultaneously, this can help restore the brain’s
capacity for fulfilling, complex, flexible and coherent states through the development of the neural connections that are a part of
mindsight. The left hemisphere of the brain functions as the interpreter that seeks causal explanations in a linear and logical manner,
while the right hemisphere mediates autonoetic consciousness (defined as relating to or characterized by the capacity to be aware
of one’s own existence as an entity in time), and the retrieval of autobiographical memory. Coherent narratives are proposed to
be a product of left and right hemispheric processes.
Neurological deficiencies believed to be associated with those who have either anxious/ambivalent attachment styles or
avoidant attachment styles are not terminal. The prognosis for healing and developing those areas of the brain that allow us to attune with others is good news for those suffering from dysfunctional interpersonal relating. We are finding that in regards to this
deficiency, the plasticity of the brain allows for the creation of new neuronal connections and neural nets that are associated with
better regulation of emotions and the ability to attune to others. Therapy that focuses on developing mindsight skills changes the
physiology within the brain allowing for better emotional regulation and more attuned communications.
As we are learning, the brain’s plasticity is not limited to our early developmental years, but extends throughout our lives.
As an adult, through mindsight therapy, integration of the key areas of the brain that were insufficiently developed because of the
lack of attuned communication is effected. Greater mindsight—to be more objective, more observant, more flexible in one’s response, more open, less reactionary—the areas of the brain that were not sufficiently integrated will develop connections that allow
for a more coherent narrative and therefore, greater flexibility and complexity of behavior leading to better interrelationships.
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Are we aware of the multiple cognitive consequences of being immersed in multilingual learning contexts? In this opinion article, some recent findings from the field of cognitive neuroscience and education has been discussed briefly, and the astonishing manner in which speaking
a foreign language changes the human decision-making system and how this may link to a
different degree of emotional reactivity in foreign-language contexts as compared to nativelanguage scenarios has been elaborated. Finally, some insights have been provided about the
recent innovative and inclusive educational methods based on mixing language at school and
on the use of the native language as an educational tool in multilingual schools.
MULTILINGUAL WORLD, MULTILINGUAL BRAINS

In many countries worldwide, it is easy to find speakers of different languages within the
same community. The presence of effective multilingualism has ceased to be an exception
and has almost become a norm in the developed societies, or at least, a desirable milestone in
the globalized world. Although, the presence of multiple languages in the same environment
has become an everyday occurrence, it is not a trivial issue. In the recent years, an increasing
body of experimental research has been witnessed—from multiple scientific fields and
perspectives—that has focused on investigating how to manage this multilingual reality. As
has been discussed in the following paragraphs, numerous studies from the field of cognitive
science have highlighted the benefits and drawbacks of multilingualism at various cognitive
levels. Nevertheless, the number of studies exploring how multilingualism could be framed and
accommodated within the educational context is far more limited.
The unstoppable progress of multilingualism has been accompanied by lively debates
about the cognitive consequences of the frequent use of more than one language, both at the
linguistic and non-linguistic levels.1-11 Even if this may sound strange to most of us, multilingualism was initially considered as a potentially harmful construct for the cognitive system.
Luckily, this idea was rapidly discarded and multilingualism then began to be considered as the
driving element for the cognitive advantages in basic psychological processes such as memory
and attention.3,10 Furthermore, considering the techniques developed in the field of cognitive
neuroscience, many recent studies stemming from the seminal work by Mechelli12 have focused
on investigating the possible structural and neuroanatomical differences between multilinguals
and monolinguals.13 This has raised the debate on the cognitive and cerebral consequences of
multilingualism to a new dimension, opening doors to gaining a better understanding of the
neuroarchitectural reconfiguration process that results from negotiating between more than one
language in an active way.
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MULTILINGUALISM IN EDUCATION

Beyond a mere dialectal Manichaeism of the true weight of multilingualism for the cognitive and
cerebral system, there is an incipient area of study that is beginning to dismantle certain myths
built around the inclusion of several languages in the education system. The present opinion
article focuses on school-mediated multilingualism and it is aimed at providing a snapshot of
some recent research lines that have emerged in the context of structured classroom multilingual
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environment. Many schools have been promoting the use of
more than one language to communicate and teach, be it because
of action plans marked by certain linguistic and educational
policies or because of the complex globalized sociolinguistic
reality that surrounds us. For this reason, it is relatively common
to find individual schools, or even entire school systems, with a
multilingual instruction method, with more than one vehicular
language or lingua franca. The goal of these programs is to
encourage children to become active and effective multilingual
members of society. Nevertheless, the precise way in which
this should be implemented in order to benefit all school
children poses a challenge for many professionals specializing
in cognitive science and educational neuroscience. What is the
difference between processing native and
 non-native languages?
At what stage of schooling is it appropriate to introduce
students to a language other than their native one? How should
literary instructions in different languageswithin a multilingual
educational institution be organized? How should the language
usage be managed within the classroom context? Trying to
answer these questions often requires solving issues as complex
as the essence of human language. Furthermore, these and many
other questions constitute the roadmap for many researchers
worldwide. Although today we are far from answering each of
these issues, unequivocally and firmly, it should be emphasized
that in the recent years, an increasing number of laboratories and
research groups have begun pursuing research along these lines
of inquiry.
EMOTIONAL DISTANCING

One of the most remarkable and surprising issues that the
neuroscientific community has been confronted with, when
exploring multilingualism, corresponds to the apparent emotional
distance elicited by the use of a non-native language.14,15
While it is true that the precise origins and etiology of these
differential affective and emotional effects are still uncertain,
the scientific community agrees that there is an affective and
emotional detachment in the use of a language that is foreign
and not present in one’s usual environment.16 The differential
effects go far beyond the mere individual self-report of speakers,
as an exponentially increasing number of scientific studies are
revealing the impact of foreign language use on the cognitive
system, as well as the actions and decisions it takes. The
decisions that multilingual people take,17 the perception of moral
constructs—such as good and evil,18-20 and even self-perception21
are clearly affected by the language context a person is in. For
example, imagine a native Spanish speaker in Spain, with an
average knowledge of English as a foreign language acquired in
an educational context. Research conducted mainly in the last few
years has demonstrated that this person will most likely modify
his pattern of decisional behavior and even aspects related to
his perception of the world and himself depending on whether
he is speaking in his native language, Spanish, or in his lateracquired foreign language, English. In this line, recent research14
has shown that this multilingual individual would take more
deliberate decisions and suffer a reduced impact of intuition and
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of certain heuristics when confronted with a foreign-language
scenario than when immersed in a native-language processing
context. As Costa et al14(p.147) reviewed and summarized, the
use of a foreign language “leads to a reduction of loss and risk
aversion”, “reduces illusory correlations”, and “prompts more
utilitarian choices than native-language processing”.
As has been mentioned before, the exact causes of
this emotional distance—responsible for using a more rational
system and less guided by affective-emotional impulses—are
not completely clear. Different explanations of the effect of
foreign language are usually discussed in the scientific literature,
attempting to explain this phenomenon.14 On one hand, it is
argued that the difficulty of speaking in a language other than
one’s native language could operate as a form of stressor,
saturating or overwhelming the cognitive system and partially
impeding deeper, emotional processing of language.6,22 This is
especially the case in situations that require fast responses. On
the other hand, and not necessarily in opposition to the former
account, it is argued that the way in which foreign languages are
generally acquired could lead to this emotional distancing. For
one, native languages are typically acquired in a family context,
usually charged with emotions and generally linked to the
affective content inherent to the relationship between the parents
and their children. Meanwhile, foreign languages are generally
acquired in institutionalized contexts, within academic and
school spaces, in the form of a subject of study. Learners develop
a certain level of emotional detachment to the language, possibly
due to the disconnection that often occurs in foreign language
classes between the authentic communicative and experiential
end goal of foreign language learning and the way they are
taught. This, perhaps combined with the cognitive cost of using
a non-native language, makes speaking in a foreign language
substantially change the way people relate to their environment
and themselves. This way, multilingual speakers using a native
and a foreign language suffer, to some extent, from a given type
of diglossia. What this means is that each language tends to be
compartmentalized into specific contexts of use, with its own
relational and affective idiosyncrasy. It is not rare to find adult
multilingual individuals who use one of the languages (e.g., the
foreign language) predominantly at work, and the other language
(e.g., the native one) at home, showing a marked imbalance
between their personal and professional lives with respect to
the language use. Therefore, multilingual persons often face an
emotional diglossia that has strong immediate implications for
basic psychological processes that regulate human behavior.
MINIMIZING EMOTIONAL DISTANCING

It seems intuitive to think that if the cause of emotional distancing is the way the educational system manages language instructions, then possible solutions should focus on that same process.
This should naturally lead to actions targeted at the course of
language learning in school. In spite of this, the great majority
of scientific works so far have focused on exploring the foreign
language effects on the linguistic interactions of adults.14 Fur-
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thermore, these studies have tried to cover up this logical gap by
emphasizing that the scientifically oriented actions to understand
how children learn foreign languages have not yet been carried
out. That distance between scientific and educational realities is
the true root of the problem. Nevertheless, on account of the development of these lines of research in the last few years, we are
beginning to advance our knowledge and propose alternatives
that seek to build bridges between the affective-emotional field
and facilitate the learning of foreign languages in
 an academic
context during the childhood.
How can we mitigate or minimize the effects of foreign
languages to avoid the emotional distance they carry and elicit?
While it is true that foreign languages are by definition foreign,
and therefore distanced from the daily context of the general
public who learn them, there are ways to bridge this gap. For example, one can correctly contextualize the student and the content, despite the physical distance sometimes being insurmountable. Or, seen from a different perspective, there are ways of not
exacerbating the emotional distance, such as working towards
the creation of relationships that counteract the stress imposed
by communication in a non-native language. It can be specifically proposed that foreign language education should pursue
the development of actions that reinforce emotional contents,
which allow for the establishment of tight affective bonds with
the foreign language, analogous to those developed with the native language during early childhood.
MIXING LANGUAGES IN THE CLASSROOM

At present, different international laboratories are exploring the
way in which emotional diglossia can be remediated by introducing multiple languages within the same context.23 This trend
is based on proposals of translanguaging, which in its more generic version, addresses the effective inclusion in the classroom
context of all languages known to the different actors involved
(mainly children and educators).24,25 This implies managing
these languages in a way that allows for, and even encourages,
language or code switching at any time. Although a priori, this
type of methodological proposals may sound strange; however,
it is plausible to think that they would help establish an adequate
atmosphere without causing too much of anxiety. This more
relaxed linguistic context could serve as a basis for unstressed
communication in educational centers, allowing for free use of
language, as a norm for these children, outside the classroom.
In fact, an overwhelming number of studies have demonstrated
the incredible ability of multilingual people to switch languages
without exaggerated cognitive effort.26 Although, code switching entails a cognitive cost that has been repeatedly documented
in the scientific literature,27 it should be noted that this cost does
not seem to be directly reflected on learning, as will be explained
in the following paragraphs. Moreover, it is well known that,
in addition to explicit and manifest translation processes, multilingual persons also carry out implicit and seemingly automatic
translation processes, transforming the written or verbal forms
of one language into the other(s) language(s) in fractions of a
second, often being unaware of this action.28-32 Considering that
Psychol Cogn Sci Open J

the cognitive cost of comprehension and production in more
than one language does not seem to impact educational processes negatively, and that the multilingual brain automatically performs linguistic juggling between languages, it is possible that
the inclusion of native languages in
 contexts that so far were
exclusive to foreign languages could

help dissipate emotional
diglossia. In fact, recent studies suggest a close link between
the strength of cross-language interactions with the native language and the performance in foreign language tests.33 Hence,
in a nutshell, the use of the native language within foreign language contexts as a pedagogical and psychological tool, needs
to be advocated.
When first confronted with proposals of this kind, a
part of the educational community has pushed back this proposal
under the incorrect premise that the mixing of languages in the
classroom could lead to impoverished learning—be it of lower
quality or less durable. In recent years, different research teams
have been trying to demonstrate that these reticent postulates
to language mixing lack scientific grounding, and an increasing number of studies are highlighting the error behind the “one
subject-one language” rule that has prevailed in multilingual
education systems.23,34 According to this unspoken maxim, each
subject must respect the conscious and deliberate use of a single
language, be it native or not, while prohibiting the use of any
other language. Thus, if Science is taught in English within a
Spanish-English bilingual school and Maths is taught in Spanish, the use of Spanish in Science class and English in Maths
class would be penalized. The curious thing about this situation
is that despite finding ourselves in educational contexts that give
the global impression of being multilingual because of the use
of two languages during the same school day, a perfect case
of the diglossic reality is so described above. Diglossia makes
these schools follow an educational system based on sequences
of monolingual classes instead of a truly multilingual approach.
CONCLUSION

Luckily, the myth associated with the negative consequences
of true multilingualism in the classroom has slowly been
dismantled. Studies demonstrate that learning is not impeded in
any way by the use of several vehicular languages. In this way,
it is becoming clear that the rejection of language mixing lacks
scientific support and, as we have said in some of these studies,
in the absence of negative or harmful effects, “only the positive
aspects of simultaneously using two languages remain, enabling
bilingual learners to use their two languages in a naturalistic
way”.23 In my opinion, the mixing of languages should be
encouraged and implemented as a method to end situations
of emotional and educational diglossia, taking advantage of
the different languages spoken by a multilingual person as a
psychopedagogical tool.
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ABSTRACT
Background: Despite the rapid increase in the size of the geriatric population, no current
published literature is available based on the effects of viewing a documentary covering
medical and psychosocial issues concerning older adults influencing young people’s empathy
and ageism. The aim of the current study was to test whether participants who viewed an
original documentary about older adults experiencing physical pain would report lower ageism
and higher empathy scores when compared to participants who watched a neutral documentary.
Method: Seventy-seven students (ages 18-29 years) were randomized to either the experimental
(pain documentary) or the control (neutral documentary) conditions and given pre- and posttest measures of empathy and ageism.
Results: The results of a series of Profile Analyses (Multivariate Mixed ANOVAs) showed a
significant interaction (Wilk’s λ=0.933, F(1,75)=5.389, p=0.023, partial η2=0.067) between
treatment and time (pre- vs. post-viewing the film) for the empathy measure that was confirmed
by follow-up t-tests. The latter showed a significant increase in empathy scores for only the
experimental group, t(37)=-2.999, p=0.005. However, contrary to the original prediction, this
same treatment by time effect was not observed for ageism (Wilk’s λ=0.994, F(1,75)=0.482,
p=0.490, partial η2=0.006), as the experimental participants did not significantly reduce their
ageism scores, t(38)=0.725, p=0.473. The results of these analyses, as well as those obtained
by using the subscales of each questionnaire, have been discussed.
Conclusions: The findings of this preliminary study indicate that showing a pain-based, antibias documentary feature film has the potential to significantly improve empathy towards older
adults in university students.
KEY WORDS: Ageism; Empathy; Older adults; Pain; Randomized controlled trial; Randomized

controlled trial (RCT).
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With populations aging rapidly, ageism is becoming a pronounced social issue that will affect
societies throughout the world in the coming decades. Although aging as an individual is an
inevitable biological process for every living person, our society holds negative stereotypes
and prejudices towards older adults in the form of ageism.1-2 According to Butler, ageism is ‘‘a
process of systematic stereotyping and discrimination against people because they are old’’.3
Even though prejudice and discrimination come in many forms, ageism has not been given as
much research attention as it deserves. Compared to sexism or racism, for example, research
Page 79

PSYCHOLOGY AND COGNITIVE SCIENCES
Open Journal
ISSN 2380-727X

on negative attitudes towards older populations is scant.4-5
Yet, ageism may be the most commonly held form of negative
stereotype and the most experienced form of discrimination.6
The growing profusion of age-related stereotypes and
discrimination is driven, at least in part, by various media outlets
(e.g., television, movies, magazines, and social media). While
media has the potential to positively influence people to be more
understanding and less discriminatory towards older adults, the
opposite often occurs. As society places greater importance on
physical appearance, beauty and youth can easily be idolized,
while aging is typically associated with physical and cognitive
impairments and dependence.7-8 In this regard, higher levels
of internalization of North American appearance ideals among
undergraduate students have been associated with an expression
of more negative attitudes towards older adults.9 A striking
similarity exists between ageism and the discrimination of
disabled people, as older adults are often perceived as physically
incapable and sick.10-11 Additionally, the media sends frequent
messages to young individuals that older people are an economic
burden to society,12 further augmenting the divide between
younger and older adults.
The aforementioned age-related divide has also been
linked to lowered feelings of empathy towards older adults in
society.13 Empathy has been classically defined as an emotional
response to someone else’s situation or emotional state.14 When
feeling empathy, an individual experiences someone else’s
affective responses.15 Ageism is a form of prejudice that many
people hold towards their own potential future selves5,16 as a
method to reduce their anxiety related to aging and death; thus,
it often leads to individuals categorizing older adults under an
“other” group or out-group in which the younger individual does
not belong.17 Placing older adults into an out-group helps people
a) distance themselves from older adults and b) externalize
the impact of aging. This distancing process can be linked to
the individuals’ efforts to diminish the anxiety that they feel
towards their own future1,5 and, consequently, could diminish
interpersonal empathy towards older adults as well as increase
ageist attitudes.
The spread of ageist views and discriminatory behavior
against older adults has the potential to impact everyone in the
society, even the very professionals who are supposed to care
for older adults. Researchers have highlighted that physicians
and nurses often hold negative attitudes towards older patients18
and are less empathic towards them compared to younger
patients. There are several consequences of holding negative
attitudes towards older adults that could have deleterious effects
on the lives of older people. For instance, ageism among health
professionals posits notable danger because it may impact the
quality of care provided to older patients.19-20 In fact, healthcare
professionals agree that older adults receive a lower quality
of care compared to younger patient populations.21 Many
physicians and nurses perceive older adults as weak, demented,
ill, and intolerant,18 and they often report that they do not like
working with older individuals.22-23 Consequently, efforts to
Psychol Cogn Sci Open J
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reduce ageism among healthcare professionals could have a
major positive impact on the quality of life of older adults, as
they could contribute to giving aging individuals access to a
better quality of healthcare.19-20
Research related to combatting ageist beliefs has shown
that gaining education related to ageing is associated with increased empathy and enhanced attitudes towards older adults.24-26
This is the case especially among students in the helping professions,25,27 but research studies on the link between attitudes
towards older adults and intervention strategies are limited.28 In
particular, experiential learning (e.g., service learning, internship, and field placement) can lead to lower ageism.29 In this
regard, medical students who completed a geriatric clerkship as
part of their internal medicine rotation reported a more positive
attitude towards older adults.30 Furthermore, in two investigations on this topic, Kumagai31,32 used a story-telling approach to
improve attitudes among medical students as students paid home
visits to the family of a patient affected with chronic conditions
during the two years of their program. After a scheduled home
visit and listening to the volunteers’ life stories, students participated in small group discussions with their instructor in the first
study; in the follow-up study on the effects of “diabetes stories”,
students were asked to reflect on how their understanding of
chronic illness differed from knowledge gained through lectures
and textbooks. Qualitative analyses of both studies showed that
this intervention promoted a better understanding of chronic illness and its management.
Getting individuals to understand, connect with, and
and feel empathy towards older adults could be the key to
reducing ageism. Regarding having empathy towards older
adults, researchers have documented that perspective-taking and
empathy are mediators of the relationship between intergroup
contacts (like those between young adults and older adults)
and prejudice.33 Others have noted a relationship between
empathy and reduced ageist beliefs.13 Furthermore, empathy has
been shown to be impacted by media exposure. For example,
emotional responses to film characters have been studied by
Kincaid,34 who postulated that an empathic emotional response
to film viewing is a motivational force that could make viewers
reconceptualize the central problems depicted in a film. In line
with this conceptualization, researchers35 showed video clips
of encounters with medical patients (not specifically geriatric
patients) to medical students assigned to the experimental
condition. This viewing led to higher empathy scores compared
to the scores obtained by the control participants, who watched a
neutral film.
The present study was intended to shed light on the
linkages between a documentary film-based intervention, empathy, and ageism towards older adults. Currently, no published
study is available on the anti-bias effects of a documentarybased intervention targeting older adults’ pain, suffering, and
resilience. Building on the work of Hojat et al35 and of Kumagai et al31-32, the current study was conducted with the intent to
investigate whether a documentary-style, anti-ageism film that
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highlights the resilience of older adults and their ability to function despite untreated or under-treated physical pain could lead
to experiencing a positive reconceptualization of older adults
among young viewers. Utilizing a film-based intervention instead of in-person training or experiential learning has the added
advantage of reaching a wider audience with minimal effort or
funding compared to in-person training. Furthermore, a mediabased intervention has the potential to act as a surrogate or proxy
for a one-on-one, in-person experience with older individuals,
which has been shown to increase empathy and reduce ageism
towards older adults.
In this pilot randomized controlled trial (RCT), in line
with the previously summarized literature, the authors expected
that viewing an original documentary film featuring resilient seniors living with physical pain, as well as experts explaining the
difficulties associated with treating physical pain in older age,
would shed light on this topic and possibly improve attitudes and
empathy towards older adults. It was hypothesized that participants who viewed this film would report significantly lower ageism and higher empathy scores when compared to participants
assigned to the control condition (i.e., the viewing of a neutral
documentary of the same duration).
METHOD
Participants

Research participants were 77 undergraduate students aged from
18-29 years, from a diverse state university, who volunteered
for the study to obtain course credit; 38 participants were
assigned to the experimental group and 39 participants were
assigned to the control group. The study was open to any
undergraduate student enrolled in the research participant
pool, with the exception of students who had been enrolled in
courses related to the study of older adults (e.g., gerontology),
in order to reduce the chances of recruiting students who were
particularly well-disposed towards older adult populations. The
sample was composed predominantly of women (nwomen=57 and
nmen=20) and was ethnically diverse, reflecting the composition
of the psychology department and the vast ethnic diversity
of the university’s student population; aggregate and group
demographic information is contained in Table 1.
Materials
Questionnaires: The authors utilized validated scales that measure both empathy and ageism as well as a questionnaire covering demographic information about the participants. The demographics questionnaire has been utilized by the first author
in several prior research projects and asks questions pertaining
to age, gender, ethnicity, education, marital status, employment,
and religion. Empathy was quantified using the Jefferson Scale
of Empathy (JSE) Health Professions Student (HPS) version.
The version of the JSE-HPS utilized in the present study is a
modified 17-item version that was designed to measure empa-
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thy in university students within healthcare fields (see Williams,
Brown, Boyle, & Dousek36 for details on the modification). The
JSE-HPS items are measured on a Likert scale, with response
choices ranging from 1 “Strongly Disagree” to 7 “Strongly
Agree”. Williams and colleagues36 identified two subscales within the JSE-HPS: Compassionate Care and Perspective Taking.
The Compassionate Care subscale contains 9 items, with statements like “I believe that emotion has no place in the treatment
of medical illness” (reverse coded). The Perspective Taking subscale contains 8 items, with statements such as “Healthcare providers should try to stand in their patients’ shoes when providing
care to them”. The JSE-HPS total showed acceptable reliability
in the current sample (Cronbach’s α=0.803) as did the Perspective Taking subscale (Cronbach’s α=0.809). However, the Compassionate Care subscale had a slightly sub-optimal reliability
(Cronbach’s α=0.751). Ageism was measured using North and
Fiske’s Succession, Identity and Consumption (SIC) measure
of ageism.37 The SIC is a 20-item scale designed to quantify
intergenerational-tension; it was developed and validated on
both university and non-university participants. Its items are
measured on a Likert scale, and choices range from 1 “Strongly
Disagree” to 6 “Strongly Agree”. This measure was designed
to capture the three subscales identified in the title of the scale:
Succession, Identity and Consumption. The Succession subscale
contains 8 items, with statements like “Most older people don’t
know when to make way for younger people”. The Identity subscale contains 5 items, with statements such as “Older people
typically should not go to places where younger people hang
out”. Finally, the Consumption subscale contains 7 items, with
statements like “Doctors spend too much time treating sickly
older people”. The SIC total and all three subscales showed acceptable levels of reliability in the current sample (SIC Total:
Cronbach’s α=0.886; Succession: Cronbach’s α=0.842; Identity:
Cronbach’s α=0.847; Consumption: Cronbach’s α=0.821).
Documentary films: This study’s first and the second authors
created a 90-minute documentary titled “Understanding Pain
in Older Age”, which highlights the challenging nature of
treating pain in older adults. The film features interviews with
older individuals who share their personal stories about a)
living with chronic pain due to health conditions, and in some
cases b) being unable to take enough or any pain medication
to successfully manage their pain, for a variety of reasons such
as liver problems. Additionally, it covers interviews with health
professionals, including pain experts who discuss challenges
of managing physical pain in older age. This documentary has
been featured at independent film festivals and has garnered
recognition for its social impact efforts regarding pain and the
aging adult population. The documentary film for the neutral
condition was a nature documentary titled “Kiwi Country New
Zealand”; it features several natural locations of New Zealand.
This documentary was chosen because 1) when additional
footage on New Zealand parks (available as bonus footage on
the DVD) was added to it, the film had the same length as the
pain documentary, 2) it won similar awards at independent film
festivals, and 3) its content is thematically neutral relative to
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Table 1: Demographic Characteristics of the Combined Sample (N=77) and of Each Group (Experimental n=38, Control n=39).
Demographic Variable

Overall
N

Statistic

Experimental
N

Statistic

Control
N

Statistic

Age (Range is 18-29years)
Mean

19.403

19.158

19.641

Standard Deviation

1.873

1.128

2.378

Gender
Women

57

74.0%

30

78.9%

27

69.2%

Men

20

26.0%

8

21.1%

12

30.8%

Freshman

39

50.6%

21

55.3%

18

46.2%

Sophomore

24

31.2%

13

34.2%

11

28.2%

Junior

9

11.7%

3

7.9%

6

15.4%

Senior

5

6.5%

1

2.6%

4

10.3%

White/Caucasian

10

13.0%

5

13.2%

5

12.8%

White/Mixed

2

2.6%

2

5.3%

0

0.0%

Classification

Race/Ethnic Background

Black/African American

3

3.9%

2

5.3%

1

2.6%

Black/African American Mixed

1

1.3%

1

2.6%

0

0.0%

Hispanic/Latino

48

62.3%

22

57.9%

26

66.7%

Asian/Pacific Islander

9

11.7%

4

10.5%

5

12.8%

Other

4

5.2%

2

5.3%

2

5.1%

72

93.5%

36

94.7%

36

92.3%

Married

2

2.6%

0

0.0%

2

5.1%

Living with Significant Other

3

3.9%

2

5.3%

1

2.6%

Not Employed

47

61.0%

21

55.3%

26

66.7%

Part-time

25

32.5%

15

39.5%

10

25.6%

Full-time

5

6.5%

2

5.3%

3

7.7%

Less than $20,000

21

27.3%

11

28.9%

10

25.6%

$20,000 - $39,000

29

37.7%

13

34.2%

16

41.0%

$40,000 - $59,000

7

9.1%

4

10.5%

3

7.7%

$60,000 - $79,000

6

7.8%

4

10.5%

2

5.1%

$80,000 - $99,000

5

6.5%

1

2.6%

4

10.3%

$100,000 and above

9

11.7%

5

13.2%

4

10.3%

51

66.2%

27

71.1%

24

61.5%

Marital Status
Single

Employment Status

Total Income

Religion that influences you
Christianity

Psychol Cogn Sci Open J

Judaism

1

1.3%

0

0.0%

1

2.6%

Islam

3

3.9%

3

7.9%

0

0.0%

Hinduism

1

1.3%

0

0.0%

1

2.6%

Other

21

27.3%

8

21.1%

13

33.3%
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older adults and ageism.
Procedures

This investigation was approved by the Institutional Review
Board governing research conducted by the first author. The
study’s introduction, experiment, and debriefing were conducted
in a large sized classroom that was equipped with a film
projector, tables and chairs. In order to test whether watching
a pain documentary could impact ageism and empathy, the
authors created two experimental groups by randomizing
participants (via tossing a coin) into either the experimental
(i.e., pain documentary viewing) or control group (i.e., neutral
documentary viewing), thus creating two randomly equivalent
groups prior to treatment (see Table 1 for a list of demographic
information by group). Small groups of experimental and
control participants participated at separate times; the pre- and
post-test data collection as well as film viewing all occurred in
the same room for all participants. After a general introduction
and informed consent process, students were administered a pretest consisting of the three questionnaires (i.e., demographics,
empathy, and ageism) described above. Each group of
students then proceeded to watch their respective 90-minute
documentary film; afterwards, participants were asked to
complete a post-test survey that contained the same ageism
and empathy questionnaires filled out in the pre-test. Once the
post-test was completed, participants were debriefed and the
study was concluded. As this was a pilot study to investigate
the possible use of a documentary film as an intervention
method, participants were not probed for suspicion or demand
characteristics following treatment/exposure to the film.

time (i.e., ignoring group membership), group differences(footnote1)
(i.e., collapsing the pre- and post-test scores), and a test for the
interaction between Time and Group. Prior to conducting the
analyses, no univariate or multivariate outliers were identified
in the dataset (α=0.001).38 Additionally, data screening revealed
that the assumptions of normality, homogeneity of variancecovariance matrices, linearity, and multicollinearity were met,
thus the dataset was suitable for the planned analyses.
Empathy

A profile analysis was performed on the basis of the total JSEHPS scores; the findings indicated that the univariate effect
for the Group was not significant (F(1,75)=3.161, p=0.079,
partial η2=0.040). Results for the multivariate tests indicated
a significant difference for the main effect of Time (Wilk’s
λ=0.877, F(1,75)=10.557, p=0.002, partial η2=0.123). The
2-way interaction between Time and Group was also significant
(Wilk’s λ=0.933, F(1,75)=5.389, p=0.023, partial η2=0.067; see
Figure 1). Analyses of each of the subscales indicated that, for
Compassionate Care, the effect for Time was significant (Wilk’s
λ=0.924, F(1,75)=6.186, p=0.015, partial η2=0.076), but the
effects of both Group (F(1,75)=2.266, p=0.136, partial η2=0.029)
and the interaction (Wilk’s λ=0.981, F(1,75)=1.474, p=0.228,
partial η2=0.019) were not significant. Regarding the Perspective
Taking subscale, the interaction was significant (Wilk’s λ=0.950,
F(1,75)=3.964, p=0.050, partial η2=0.050). However, the effects
of Group (F(1,75)=2.142, p=0.147, η2=0.028) and Time (Wilk’s
λ=0.953, F(1,75)=3.704, p=0.058, partial η2=0.047) were not
significant, as illustrated in Figure 1.
Ageism

Analytic Strategy

Prior to performing any inferential analyses on the study’s
variables, the analytical plan included calculating descriptive
statistics (i.e., means, standard deviations, and frequencies)
for both the Empathy and the Ageism scales as well as for
the demographic items. Next, the authors planned to conduct
Profile Analyses (Multivariate Mixed ANOVAs) to verify that
an interaction effect was present, namely, whether scores for
Ageism and Empathy moved significantly and in the correct
direction for the experimental but not the control group.
Subsequent to the multivariate analysis, the analytical strategy
included conducting paired samples t-tests to further compare
pre- and post-ageism and empathy scores separately in each
group (control vs. treatment).
RESULTS

The collected data was analyzed using the SPSS-PC software
version 22. All statistical tests employed an alpha level of 0.05.
Profile analyses (i.e., multivariate mixed ANOVAs) were carried
out for the total and subscale scores for both Empathy and
Ageism measures with Time (Pre vs. Post) as the within-subjects
factor and Group (treatment vs. control) as the between-subjects
factor. Profile analyses provide tests for aggregate change over
Psychol Cogn Sci Open J

A profile analysis was performed on the basis of the total SIC
scores; the results indicated that the univariate effect for Group
was not significant (F(1,75)=0.128, p=0.721, η2=0.002). Results
for the multivariate tests indicated no significant difference
for the main effect of Time (Wilk’s λ=0.968, F(1,75)=2.472,
p=0.120, partial η2=0.032). The 2-way interaction between Time
and Group was not significant (Wilk’s λ=0.994, F(1,75)=0.482,
p=0.490, partial η2=0.006; see Figure 1). Analyses of each
of the subscales resulted in the following findings: 1)
Succession: the Time effect was significant (Wilk’s λ=0.950,
F(1,75)=3.966, p=.050, partial η2=0.050); however, the Group
(F(1,75)=0.007, p=0.782, η2=0.001) and interaction (Wilk’s
λ=0.990, F(1,75)=0.728, p=0.396, partial η2=0.010) effects
were not significant; 2) Identity: Group (F(1,75)=0.022, p=.883,
partial η2=0.0002), Time (Wilk’s λ=1.000, F(1,75)=0.003,
p=0.955, partial η2=0.00004), and interaction (Wilk’s λ=1.000,
F(1,75)=0.032, p=0.859, partial η2=0.0004) effects were not
significant; and 3) Consumption: Group (F(1,75)=0.188,
p=0.666, partial η2=0.002), Time (Wilk’s λ=0.994, F(1,75)=.425,
p=0.517, partial η2=0.042), and interaction (Wilk’s λ=0.958,
F(1,75)=3.253, p=0.075, partial η2=0.042) effects were not
1. This is a univariate test because each participant’s score used in this
test is an average across the within-subjects factors.
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significant (see Figure 1).
Paired Sample t-test Results

Table 2 illustrates the descriptive statistics for the total and subscale scores for Empathy and Ageism, as well as the correlational
values and the results of the paired samples t-tests (i.e., post-test
minus pre-test score). Results of the paired sample t-tests on the
total scores indicated that there was a significant mean difference in Empathy scores for the experimental group (t(37)=2.999,

p=0.005), but not for the control group (t(38)=1.175, p=0.247).
However, there were no significant mean differences for Ageism scores for either the experimental (t(37)=-1.417, p=0.165)
or control (t(38)=-0.725, p=0.473) group. The significant difference between the pre- and post-test scores on Empathy for
the experimental group was primarily driven by a significant
change in the post-test scores on the Perspective Taking subscale
(t(37)=2.191, p=0.035). The change on the Compassionate Care
subscale for the experimental group was right on the cusp of significance as well (t(37)=2.011, p=0.052). Table 2 does indicate

Figure 1: Average Pre- and Post-Test Total and Subscale Scores for the Empathy and Ageism Measures for the
Control and Experimental Groups.

Table 2: Descriptive Statistics and t-Test Results for the Total and Subscales Scores of the Empathy and Ageism Scales.
Pre-test
Scale
Total

Empathy
(JSE-HSP)

Group

M

SD

M

SD

n

r

Control

87.436

12.219

88.462

13.432

39

0.914*

Post-, Pre- Mean Difference
t-value

df

sig.

-0.741

95% CI
2.793

1.175

38

0.247

Experimental

89.500

13.838

95.658

9.721

38

0.468*

1.998

10.318

2.999

37

0.005*

Compassionate

Control

44.513

7.196

45.590

8.840

39

0.872*

-0.337

2.491

1.542

38

0.131

Care

Experimental

45.921

9.652

49.053

5.789

38

0.309

-0.024

6.287

2.011

37

0.052

Perspective

Control

42.923

6.823

42.872

7.230

39

0.797*

-1.507

1.404

-0.071

38

0.944

Taking

Experimental

43.579

8.617

46.605

6.804

38

0.410*

0.227

5.825

2.191

37

0.035*

Control

49.487

14.133

48.692

16.579

39

0.913*

-3.015

1.425

-0.725

38

0.473

Experimental

48.895

16.523

46.842

14.487

38

0.842*

-4.989

0.883

-1.417

37

0.165

Control

25.590

8.861

24.077

10.017

39

0.912*

-2.845

-0.181

-2.299

38

0.027*

Experimental

24.605

7.557

24.000

8.217

38

0.788*

-2.306

1.096

-0.721

37

0.475

Control

9.974

4.960

10.026

5.096

39

0.955*

-0.442

0.544

0.211

38

0.834

Experimental

9.842

5.320

9.816

5.281

38

0.910*

-0.765

0.713

-0.072

37

0.943

Control

13.923

4.636

14.590

6.021

39

0.812*

-0.474

1.808

1.183

38

0.244

Experimental

14.447

7.199

13.026

5.206

38

0.525*

-3.488

0.646

-1.393

37

0.172

Total
Succession
Ageism
(SIC)

Pearson

Post-test

Identity
Consumption

CI=Confidence interval, *p<0.05.
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an effect for the Succession subscale of the Ageism measure in
that, although the overall scale did not show a significant change
for either group, there was a significant decrease for the control
group on this one subscale (t(38)=-2.299, p=0.027). Additionally, Table 2 shows that the correlations between pre- and post-test
scores on both the Empathy and Ageism scales were very high
(indicating that participants responded consistently across time)
for the control group participants, while for the experimental
group the correlations were often considerably lower compared
to the control group. For example, for the overall measure of
Empathy, in the experimental group the correlation was relatively low (r=0.468) when compared to the correlation on the same
measure in the control group (r=0.914).
DISCUSSION

In the present experiment, the authors examined whether viewing a pain-focused documentary could affect the perception of
older adults and their many medical struggles among college
students, with the intent of improving empathy and attitude towards them. Similar to previous research on the impact of exposure on empathy,13,24-27,30-32,35 the significant 2-way interaction
between Group and Time found in the Profile Analysis results
indicated that viewing the pain documentary did in fact impact
experimental participants’ empathy scores positively and significantly. Follow-up t-test analyses were performed in order to
delineate this effect; it was discovered that the impact of viewing
the pain documentary was reflected in the significant changes
in participants’ empathy scores, and this effect was only found
in the experimental group. Further investigation into the subscales of the empathy measure revealed that what was driving
the interaction for the overall empathy score was a significant
change in the perspective taking subscale for the experimental
group. No significant improvements in total ageism scores were
recorded in either group; however, there was a significant, albeit
somewhat unexplainable, improvement on the Succession subscale of the SIC for the control group. A potential explanation is
that, perhaps, given that some portions of the control film were
narrated by an older adult, this could have led to the result in
question. In view of the effect size values for many of the nonsignificant effects, it is speculated that conducting this study on a
larger sample, a process already underway, could lead to achieving additional significant improvements on the Compassionate
Care subscale of the JSE-HPS as well as on the Consumption
subscale of the SIC.
This study has some valuable implications for designing interventions to improve empathy and attitude towards
older adults. Successful interventions may help reduce intergenerational tension, improve quality of life of older adults, and
eventually provide them with better access to healthcare, work
resources, and possibly even political representation. These interventions could also help decrease a growing problem of recruiting and retaining healthcare providers to geriatric professions.39 Furthermore, conducting successful interventions in this
area may help our society become better prepared to meet the
demands of a multigenerational society characterized by an inPsychol Cogn Sci Open J

creasingly growing geriatric population.
Limitations

This study had its own limitations. First of all, the sample size
was modest (n=77), especially in view of the relatively low
correlation for pre- and post-empathy scores in the experimental
group, which indicated that the effect that the documentary had
might have depended on additional participant information not
assessed in the study. This relatively low correlation suggests
that, while experimental participants increased their empathy
on average after viewing the pain-focused film, their scores
did not remain as consistent as they did regarding the Empathy
measure in the control group (or even for the ageism measure
in the experimental group). In other words, some participants’
empathy did increase relative to their starting position but, for
others, empathy either did not change or changed in the opposite
direction, which is why the correlation was somewhat low. To
investigate the above-mentioned issue further, a larger sample
is needed in order to include additional variables in the analyses
such as age (even within a university student population,
as the current study had a relatively wide age range of 18-29
years), gender, as well as regular interaction with older adults
as potential moderators of the effect of the intervention on the
outcome variables.
Another limitation, common to many studies of this
kind, is the fact that the post-test occurred immediately after
film viewing. First, having achieved a significant change in empathy scores in a short time is a remarkable accomplishment of
the intervention, although it does not allow to ascertain whether
these changes will remain after the participants leave the study,
nor does it allow for the investigation of whether the empathy
changes found immediately in this study will lead to changes
in ageism later. Secondly, utilizing a pre-test and post-test in a
rather quick succession makes it difficult to confirm whether
the changes were in fact real. For instance, using a pre-test and
post-test of the same measures in a short amount of time may
pose a risk of participants remembering their answers to the pretest (e.g., urging them not to change their answers) or guessing
what answers researchers may expect from participants – this
is a shortcoming of randomized controlled research of this kind
in general. In a similar way, there could be an issue of demand
characteristics, as participants who are given pre- and post-tests
that relate to the intervention may alter their response behavior
to affirm what the researchers are investigating. However, the
fact that this study’s participants changed on empathy and not
on ageism after viewing a documentary featuring older adults
makes this concern less critical.
Moreover, considering that two of this article’s authors
are the creators of the experimental film, this could create
inherent bias. This bias could stem from the fact that some
participants might have recognized the film as being made by
the team of a CSUN professor and could manifest, for instance,
in the authors’ interpretation of outcomes and in how their
research team interacted with the participants. Additionally, the
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study is limited in its generalizability because the demographic
makeup of the current sample is not necessarily comparable to
other samples of university students. For instance, women and
Hispanic-Latino/a students were naturally oversampled in the
current study, as this reflects the gender and ethnic composition
of the undergraduate student population utilized in the study.
Furthermore, the present findings cannot be easily generalized
to students from other dissimilar educational institutions nor to
non-students of the same age group in general.
Future Directions

As a pilot study with promising results, the current investigation
is the first step of many towards truly understanding the impact
that a documentary film can have on young individuals’ attitudes
towards older adults. To begin with, future research in this area
should ideally be conducted on a larger scale in order to include
and parse out additional variables that could be impacting the
effect of the intervention on potential outcomes. Interested
researchers should not only investigate the potential moderating
effects of demographic group membership (e.g., age and gender)
to further elucidate the cause of the inconsistent responding from
pre- to post-test on some of the measures for the experimental
group, but also multiple factors that are potentially related to
the outcome variables. As an example of additional factors,
some evidence suggests that death anxiety and ageism are
highly correlated.40-42 Death anxiety can make young people
distance themselves from older adults as a coping mechanism
through which to avoid confronting their own future selves and
the inevitability of their own death.16 Relating this information
to the current study, it is possible that, for respondents in the
treatment group who had a high death anxiety level, viewing
the pain film might have triggered this anxiety and led to a
decrease in empathy towards older adults. Another example of a
group of variables that could be included in future studies using
larger sample sizes is the impact of mass media (to be measured
covering several factors) on the two outcome variables in
question. For instance, as reported earlier, research indicates
that young adults are bombarded with mass media messages
that lead them to internalize 1) youthful ideals, with beauty
and youth being idolized and becoming older being related to
physical and cognitive impairments as well as dependence,7-8
and 2) ageist messages, as young people are told that older adults
are economic burdens to society.12 Future studies could cover
the extent of research participants’ internalization of these types
of messages in order to explore their mediating or moderating
impact on the effects of interventions like the one tested herein.
Moreover, although a randomized controlled trial design was used in the current study, researchers could consider
implementing a variety of methodological improvements (e.g.,
manipulation checks, probes for demand characteristics during
debriefing, varying times between pre- and post-tests, implementing statistical controls, utilizing more sensitive outcomes
measures) in order to ensure significant findings that are meaningful. For instance, interested scholars could actively attempt
to reduce participant-related artifacts that could impact the study
Psychol Cogn Sci Open J

(e.g., demand characteristics) and include questions that would
1) verify whether the intervention was fully recognized by the
participant (manipulation check), 2) investigate whether the participant was suspicious of minor deceptions used to mask the
point of the study, and/or 3) assess participant’s demand characteristics (e.g., “good-participant” effect) in order to fully address
them during the analysis phase. In view of the limitations of the
pre-test and post-tests timing mentioned, researchers could purposely vary the length of time between the pre- and post-tests in
order to increase the generalizability of the effect and limit the
impact of phenomena like carry-over effects. Furthermore, in
the current study, it was not possible to parcel out the effects of
viewing the painful film on specific aspects of empathy related
to the intervention (e.g., empathy towards pain vs. towards older
individuals vs. towards older adults in pain), another common
shortcoming of studies of this kind. Future research could also
include the utilization of outcome measures that are sensitive
enough or broad enough in scope for a more nuanced investigation into how participants’ empathy and ageism were impacted
by the intervention.
Conclusive Comments

This preliminary study, which could be viewed as an anti-bias
educational exercise, is a promising first step towards testing
whether film-based interventions can increase empathy and
decrease age-related bias against older adults.
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OVERVIEW

Technology is sweeping through our society in unparalleled fashion, affecting our day-to-day
life, education, social relationships, healthcare and business. Our human experience and neuroscience both determine how we interface with technology such that we have “good” (i.e.,
enjoyment, excitement) and “bad” (i.e., stress) experiences. With regard to healthcare, the
patient-centered era features quality, affordable, and timely care; technology is a key part of
that, particularly among younger generations. Indeed, the consumer movement related to new
technologies may be passing some clinicians by, as new ways of communicating with others
(text, e-mail, Twitter, Facebook, social media). More reflection is needed on how technology
“changes” us, may become the focus of our worst attributes and causes significant problems
(e.g., pathological Internet use, privacy/confidentiality breeches). Research approaches and
frameworks are needed across many fields and disciplines of science, medicine and human
behavior regarding our use of technology.
HUMAN NATURE AND HOW WE LEARN

A recent article distinguishes our species–homo sapien–by our ability to contemplate the future
through cortical function;1 homo prospectus is suggested since we thrive by considering our
prospects and this foresight created civilization and sustains society. When making plans, we
have higher levels of happiness and lower levels of stress than at other times, perhaps because
this channels concerns into an organized plan. Studies show depressed people imagine fewer
positive scenarios while overestimating future risks. We are also governed by the subcortical
function, too, in many ways including addictions.
Cognitive psychology focuses on learning, memory and perception. Learning is a
complex neurobiological and social phenomenon. How we learn is dependent on our personal
experience and professional training, including what is formally taught and what we learn
on our own. Discussing what we know, what we don’t, and how to learn better/more is a key
developmental step. Evaluating our strengths and weaknesses is also essential for professional
development. Using our ‘best’ learning styles and facilitating others’ gives us many ways to
approach problems.2-3
Copyright
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Neurobiology informs us on learning, including Hebbian theory about adaptation of
neurons in the brain during this process. Synaptic plasticity and increased synaptic efficacy
arises from the presynaptic cell’s repeated and persistent stimulation of the postsynaptic cell.4
Similarly, behaviorists think of animal learning as the ingraining of habit by repetition. Injury
and mental illness (e.g., schizophrenia) disrupt this. Repetition and planned redundancies help
us enhance our retention by allowing us to “relearn” things as we build toward more complex
skills. Visualization is another form of repetition, which may mentally ‘prepare’ us to perform tasks. Stress in moderation is helpful and in principle, fatigue, Multitasking and interruptions are to be minimized. Sociologic, educational and psychological researchers are exploring
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strategies for personalization of learning, which aligns teaching
methods with learner goals – partly through technology.5
Critical thinking is the process of “purposeful, selfregulatory judgment, giving reasoned consideration to evidence,
context, conceptualization, methods and criteria.”6 When applied to medical education, critical thinking allows practitioners
to apply higher order cognitive skills to information in a way
that leads to precise, consistent, sound, and logical action.7 Early
learners progress through a series of developmental steps (e.g.,
gathering information in rote) and advanced learners use algorithms and pattern analysis to guide decision-making. Still later,
we use mental shortcuts (or heuristics) and metacognitive structures to rapidly process information in order to solve a problem.
Critical thinking skills may be developed, but some individuals
are thinking intuitively (fast) or deliberately (slow).8
Cognitive errors and biases have been studied for centuries, but Kahneman’s work earned him the Nobel Prize and led
to a new field of behavioral economics – similarly this science
can be applied to use of technology. In that time, experiments
in cognitive psychology and psychiatry illuminated perceptual
biases: why we think as we think, when our decisions are prone
to error, and how to reduce those errors.8 If we understand why
we err, we better allow ourselves to risk-taking mistakes.9 Major
cognitive biases include cognitive illusions (i.e., unconscious
inferences interfere with interpretation of events/actions), “narrow” framing, selection bias, and confirmation bias.
RESEARCH AND OBSERVATIONS IN THE USE OF TECHNOLOGY

Researchers face many difficulties in developing an empirical
approach to this work and in reviewing the extant literature. First,
smartphones have become so ubiquitous that it is nearly impossible to employ true experimental methods. As a result, much
of the literature consists of quasi-experimental and correlational
studies. Second, the few truly experimental studies have investigated only momentary effects rather than long-term effects of
smartphone use or impacton cognition. Third, we must control
for disparities in technology users’ socio-economic status, age,
resources, social expectations and other dimensions. Fourth,
the majority of studies also employ self-report questionnaires,
which limits the findings (e.g., reliability, validity). Fifth, because the landscape regarding technology use is ever-evolving,
so questionnaires may have a limited “half life.” In summary, we
have little broadly generalizable longitudinal evidence.
Technology Entry Into Life Day-to-Day

New digital communication includes: e-mail, standard message
service (SMS) text messaging, multiple message service (MMS)
messaging, instant messaging; proprietary networks like Twitter direct messages, Facebook and increasing use of psychiatric apps;10 Pinterest, Instagram, Tumblr, Snapchat, WhatsApp,
YikYak are yet others. As of 2014, 90% of adults have a cell
phone and 58% have a smartphone;11 the rate is probably higher
regarding smartphones for teenagers. Aside from entertainment
Psychol Cogn Sci Open J
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purposes, those aged 13 to 54 years in the U.S. use a majority
of their smartphone time to socialize with others, manage their
health, and research information.12 Worldwide Internet users include: Asian and Pacific (44.8 percent), Europe (21.5 percent),
North America (11.4 percent), Latin America (7.0 percent), Middle East (3.7 percent) and Oceania (1.0 percent).13
The expanding use of social media and advances in digital connectivity pose challenges on how to integrate new trends
in technology with existing paradigms. Social networking has
been defined as “web-based services that allow individuals to:
1) construct a public or semi-public profile within a bounded
system, 2) articulate a list of other users with whom they share
a connection, and 3) view and traverse their list of connections
and those made by others within the system.”14 In a recent survey of the U.S. general population, 78% of Internet users reported to go online at least once a week, with 87% of them checking
email at least once per day, and 20% sending instant messages
on a daily basis.15 Internet users tend to: surf the Web (78%),
social network and video-share (51%), play online video games
(36%), download or watch videos (35%), and download or listen
to music (33%).15 The number of people who use social media
is on the rise, and the data is staggering (e.g., Facebook reported
1.39 billion at-least-monthly users and 890 million daily active
users on average in 2014 versus 360 million total users in 2009).
Technology Entry into Clinical Care

Many wonder, “How do these new technologies fit in?”. Folks
get help on an Internet-based spectrum: 1) health information
via websites; 2) support groups and participation in a “community”; 3) formal educational resources with evaluation; 4) tools
for self-directed assessment, lifestyle change, or decision-making (e.g., diabetes, depression); 5) one-time medical advice/consultation or general advice in a group led by a professional; and
6) telebehavioral health (TBH) services by video or Internet; and
7) asynchronous options.15
The patient-centered healthcare movement and technology have interesting intersections in psychiatry.16 The field
of child and adolescent psychiatry is rapidly trying to adjust to
the use of social media and patient-doctor texting, e-mailing and
such; this research is different than neurobiology, autism, and
genomics; even beyond clinically based innovations (e.g., Institute for healthcare Improvement’s Triple Aim).17 In order to understand social media, we need to understand the person behind
the patient, and why/how they do what they do.18-19
In healthcare and particularly psychiatry, “quality” care
typically depends on patient-doctor engagement, the therapeutic relationship, and shared decision-making for treatment.20 A
bio-psycho-socio-cultural (BPSC) model of care has been suggested,21 as we explore beliefs, norms, and values, and ethnic,
culture and language issues that affect health. The importance
of the therapeutic alliance in successful treatment is well established across disciplines. Efforts to establish rapport and consistent boundaries allow the provider to accurately “see” the patient
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and be seen as a professional – not as a friend – so patients can
feel comfortable revealing themselves.22 Effective communication facilitates such disclosure. When the parameters of the
therapeutic frame are significantly and repeatedly blurred, there
are interferences and trust erodes.
Since patients are increasingly seeking information
through the Internet and social media, shouldn’t we discuss
how they use of technology and how it affects the therapeutic
relationship as part of the informed consent process? Should we
search for information about patients on public sites to be better
informed or does this conflict with a patient’s right to privacy?
Finally, how do we maintain patient safety, monitor potential
concerns and manage emergency situations? How does asynchronous technology change our communication? Social science
studies suggest that a task-oriented focus with a depersonalized
content may occur, by phone, text and even video.23-24
Boundaries and potential dual relationships are challenging in mental healthcare, as requests for other contact between visits (e.g., texts, e-mails) are increasing.25 Asynchronous
written or e-mail language is good for answering yes/no questions, trading a piece of information (e.g., confirming appointment, medication side effect), but it is not synchronous. Emails
‘should’ be sent during regular working hours to attend to expectation and boundary issues.25 Asynchronous methods do not
afford vocal nuances like pitch modulations, changing volume,
and meaningful pauses, and there is no accompanying body language; this may lead to misinterpretations and have unexpected
consequences.
A recent study found 73% of residents in multiple specialties had Facebook profiles, 6% of whom had friend requests
from patients, and 4% of which were accepted.26 But consider
the hypothetical case of the therapist, who, while browsing his/
her own Facebook account one evening, comes across a “friend
request” from a current patient with whom he/she is engaged in
therapy. The therapist must now consider the implications behind the request, choose whether or not to accept, and determine
how best to respond to the patient regarding her decision. Does
this request reflect a desire on the part of the patient to push
the boundaries of the therapeutic frame, perhaps related to some
aspect of his presenting problem or in response to an unfolding
dynamic in session?

http://dx.doi.org/10.17140/PCSOJ-3-128

logical internet use (PIU) definition include inability of a person
to control Internet use, preoccupations, urges or behaviors with
marked distress, and functional impairments. Who are these
people?
• Those who appear to never have had a problem and it is new,
and/or
• Those still developing as a person (e.g., children, teenagers),
and/or
• Those with pathology that simply took a turn toward the
Internet (e.g., a gambler who now gambles mainly by the
Internet), and/or
• Those with other addiction or impulsivity problems, and the
Internet may have “unmasked” the underlying behavior, trait/
personality or more aptly showed a state/disorder.
The diagnostic and statistical manual, 5th Edition28 has
integrated behavioural addiction (non-substance-related addictive disorders) as an official diagnostic category, while including
Internet gaming disorder into the appendix pending further research. The Young Diagnostic Questionnaire (YDQ) was developed per diagnostic and statistical manual of mental disorders,
fourth edition (DSM-IV) diagnostic criteria for pathological
gambling, based on Internet usage over the past six months.29
Clinical impairment or distress is indicated by: (1) preoccupation with the Internet; (2) need for longer amounts of time online
to achieve satisfaction; (3) repeated unsuccessful efforts to control, cut back, or stop Internet use; (4) restlessness, moodiness,
depression, or irritability when attempting to cut down or stop;
(5) staying online longer than originally intended; (6) jeopardizing or risking the loss of a significant relationship, job, or
educational/ career opportunity; (7) lying to others to conceal
the extent of use; and (8) escaping from problems or of relieving
a dysphoric mood. The Internet Addiction Test (IAT) may apply
better to social media.30

The Concept of Pathological Internet Use (PIU)

There are socio-demographics and other variables that
have been linked with pathological users. These include the age
of first exposure to the Internet, gender, Internet access at home,
city residence, living in metropolitan areas, higher family income levels and migrant status.31-32 These factors included: loneliness, low life satisfaction, low well-being, low social support,
low academic achievement and dysfunctional social behaviors.
Adult-specific populations were linked with an insecure attachment style, lack of familial love and child maltreatment experiences.

There is an array of terms that have emerged in recent years to
describe addictive technology behavior, including, but not limited to: Internet addiction, Internet addiction disorder, excessive
Internet use, problematic Internet use, computer addiction, cyber addiction, net addiction, compulsive Internet use, Internet
dependence, Internet overuse, Internet related disorder, Internet
behaviour dependence and pathological Internet use. A review
of the scientific literature shows rates between 1-40% in different countries.27 Universal components that constitute a patho-

There is overwhelming evidence suggesting PIU is
significantly associated with neurological complications, psychological distress, social problems and parental discord.33 In
an examination of adult and adolescent populations,31-32,34 unambiguously shared psychopathologies have emerged among
pathological users. Nearly 86% of those diagnosed with PIU
also meet the diagnostic criteria of another DSM-IV disorder.35
These include depression, anxiety, compulsivity, sleeping disorders, attention deficit hyperactivity disorder (ADHD) and hos-
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tility. Adolescent-specific populations were shown to be linked
with social phobia, phobic anxiety, schizophrenia, psychoticism,
obsessive-compulsive disorder, affective disorder, substance and
alcohol use. Adult-specific disorders include dissociative experiences, depersonalization and alcohol abuse.

tice-Hall, 1984.

Many important questions remain: 1) What is the
relationship between PIU and social media, exactly? 2) What
is the relative weighting or impact of experiences, behaviors,
traits and states? 3) If PIU and other disorders co-occur, how
do we assess and treat them similarly or differently? 4) What is
the relationship, specifically, between PIU and substance use?
5) How dangerous is PIU (e.g., suicidality among adolescent
populations).

5. Vandelanotte C, Reeves MM, Brug J, De Bourdeaudhuij I. A
randomized trial of sequential and simultaneous multiple behavior change interventions for physical activity and fat intake. Prev
Med. 2008; 46(3): 232-237. doi: 10.1016/j.ypmed.2007.07.008

CONCLUSIONS

Technology is part of our regular life activities and it may have
healthy and unhealthy dimensions. Educators, researchers and
technologists may need to learn more about these pros and
cons of technology. It may also be worthwhile to reflect on
personal and professional boundaries related to technology.
Clinicians may have to add questions to interviews in order
to learn how social media, e-mail, texts and apps impact a
patient’s life, communication, and illness. They also need a
dependable evidence base on which to make decisions. These
topics above appear to dovetail with findings from the research
on smartphones,36 violent television and video games.37 These
technologies affect attention, learning, and memory in ways that
may go unnoticed by participants. Multitasking may work for
some moments, but be problematic at other times.
More research appears indicated regarding the social,
psychological, cultural, and biological contributors to cognition
related to technology. Perhaps teams of scientists and clinicians
across professions and disciplines are best equipped to sort out
the complexities both studies of healthy adults (and other ages)
and patient populations could be beneficial, using a variety of
methodologies. The inclusion of statistics, mathematical models, and other quantitative sciences could also shed light on what
works and what doesn’t.
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