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Abstract. Olfactory deficits are common among non-clinical and clinical patients, particularly
in those with neuropsychological conditions. They are, however, often not diagnosed
because standard assessments focus on superior cognitive domains and do not examine
the senses. Olfactory function greatly impacts mental health and quality of life. It is also
associated with the likelihood of developing neurological or psychological conditions and
impacts the prognostic and rehabilitative outcomes of patients, particularly in regards to
cognitive health. The purpose of this article is to (a) provide an overview of the olfactory
sense and its unique characteristics, (b) discuss the scientific literature around olfaction
and related neurological and psychological conditions, (c) present common olfactory
assessment techniques, and (d) argue for the inclusion of olfactory measures to standard
neuropsychological examinations. An olfactory measurement tool is currently being developed
that is suitable to supplement neuropsychological examinations.

Keywords: olfactory sense; neuropsychological assessment; olfactory test; anosmia;
hyposmia; neurological health; psychopathologies; brain impairment; cognition

Annomayus. HapyueHne 060HAHMA 9aCTO BCTPeYaeTCs Y HEKIMHIYECKUX U KIVMHUYEeCKIX
HAL[VIEHTOB, 0COOEHHO y MAI[MIEHTOB C PACCTPOIICTBAMI HEHPOIICHXOMIOTINYECKOr0 XapaKTepa.
OpfHAaKO ero CJI0KHO AMAarHOCTMPOBATh, IIOCKOIbKY CTAHAAPTHDIE TeCThI CPOKYCHPOBAHDI
Ha /IMarHOCTYKe BBICUINX KOTHUTMUBHBIX 00/1acTell ¥ He ONpeNe/sioT COCTOSIHIE OPTaHOB
4yyBCcTB. OyHKIMA 0OOHAHMA OKasbIBaeT OOJIbIIOE BO3EIICTBIE Ha ICUXITYeCKOe 3[[OPOBbe
u KadecTBO Xu3HM. OHa TaK)Xe MOXKeT YKa3bIBaTh HA BEPOSTHOCTD PAa3BUTIsI HEBPOJIOTH-
YEeCKMX VIV TICUXOTOTMIECKNX COCTOSIHUI U BIMATH Ha IPOTHOCTUYECKNE U peabuInTaIiu-
OHHBbIE Pe3y/IbTATHI IALEHTOB, 0COOEHHO B OTHOIIEHNI KOTHUTUBHOTO 37j0pOBbsi. Llemmn
IDAHHOJL cTaThy: (a) 03HAKOMUTD C pe3y/IbTaTaMyl TeOPETUYEeCKOro u3ydeHns gpeHoMeHa
OOOHSHIISL 1 €T0 YHUKAJIBHBIX XapaKTepUCTHK; (6) IpeAcTaBUTh 0030p HAyYHOI TUTEPATYPbI,
MOCBSILIIEHHO OOOHSHUIO U CBSI3AaHHBIMU C HUM HEBPOIOTMYECKIMH U TICUXO/TOTUYECKIMMI
cocTosHUSAMY; (B) TIOKa3aTh Hanbosee Hanbomee pacpoCTpaHeHHbIE METOJBI IMATHOCTUKI
060HsAHNA; (T) OKa3aTh HEOOXOMMMOCTD BK/IIOUEHMsI OLIeHKM OOOHAHNSA B CTAHAPTHYIO
IIPOLIEAYPY HEMPOIICUXOIOTMYeCKOTr0 NCCIeROBaHMs (B HACTOsIIee BpeMsI BeeTCs paspa-
00TKa MHCTPYMEHTAPIS).

Kntouesvie cnosa: uyecmaeo 060H}:[Hu}7[,' Heﬁponcuxmoeuuec;ca}z OUeHKda; ouazHocmuxa
060HHHL[H,‘ nomepﬂ 060H}IHM}I; NoHuUuMeHue 060HF[HMH; HeﬁpOIZOZLlHeCKOQ 3()0p06b€; ncuxona-
MOI02UU; NopaxdceHue Mo3ea; KOCHUUUA

Introduction

Approximately one fifth of the world’s population suffers from an olfactory disorder
(Croy, Nordin, & Hummel, 2014). Olfactory deficits, known as anosmia, are common
results of brain disorders affecting 10-66.8 % of those who experienced brain trauma
(Drummond, Douglas, & Olver, 2013). Only a minority of patients who underwent
neurological traumas and have consequential olfactory shortcomings, nonetheless, are



A. Foz et al. - Olfaction as One of the Key Components of the Neuropsychological Examination 13

aware of such deficits (Callahan & Hinkebein, 2002). This could be because standard
neuropsychological examination measures, such as the Mental Status Examination
(Martin, 1990) and the Glasgow Coma Scale (Teasdale & Jennett, 1976), cover cognitive
and executive functioning but occlude sensory perception. Thus, olfactory deficits are
often not brought to the awareness of patients or their healthcare providers. There is
a lack of universal clinical practice guidelines for the detection of olfactory dysfunction
(Miwa et al., 2019). In the present article, we examine the scientific literature around
olfaction, olfactory deficits, and how olfactory dysfunctions relate to neurological,
neuropsychological, and other health disorders. Common olfactory assessment strategies
are hereby introduced and discussed through Lurian and Neurolurian paradigms.
Olfactory rehabilitation and its potential to improve neurological functioning, prognosis,
and quality of life are considered. Lastly, we argue for the addition of olfactory measures
to standard neuropsychological examinations.

The Olfactory Sense

Olfaction is a highly instinctive component of the human experience. Scliar (2020) refers
to it as a “nasal instinct” that is, probably, the most ancient of the five senses. Smells
are believed to be first perceived unconsciously by archaic brain structures, away from
the neocortex. The symbolic nature of olfaction is well understood by photographers
who capture politicians with their fingers in their noses. This induces an automatic
feeling of disgust in the spectator due to the evolutionary function of olfaction: to protect
against the dangers of ingesting rotten food or the exposure to noxious substances; when
something has an unwholesome smell, we instinctively obstruct our nostrils, either with
our hands or by shrinking our faces.

Both sensation and perception are connected to the lived experience. According
to Gazzaniga and Heartherton (2005), perception involves the processing, organization
and interpretation of sensory stimuli captured by sensation. It is the result of conscious
experiences that allow for the attribution of meaning to a given sensation. While
bottom-up processing is based on the physical characteristics of the stimulus, top-down
processing rests on how we interpret the captured information through our knowledge,
expectations, and experiences. Our sensory systems for each of our senses — olfaction,
gustation, vision, audition, and tactile — translate the physical properties of stimuli into
neural impulses through sensory coding (Ibid.). Two additional senses are now also
considered: vestibular (movement) and proprioception (body position). Along with
gustation, olfaction is a chemosense originated when chemical stimuli, i.e., odorants,
bind to chemoreceptors. The olfactory mucosa is so sensitive that few molecules are
sufficient to stimulate it, producing an odor sensation. The sensation will be greater with
more stimulated receptors, which depends on the concentration of odorous substances
in the air. The receptors involved in olfaction and gustation regenerate every sixty days
and new ones arise after two months (Martin, 2013).

Olfactory information is processed in the most archaic part of the brain,
the rhinencephalon, a word of Greek origin that translates into: “smell” and “brain.”
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Odor particles enter the rhinencephalon and meet receptor neurons in the olfactory
mucosa whose axons form the olfactory nerve bundle and synapse in the olfactory
bulb. Information subsequently reaches the primary olfactory cortex (POC) found
in the prefrontal cortex, where elemental olfactory information begins to be processed
(Silveira-Moriyama et al., 2016). The rudimentary rhinencephalon has few connections
with brain zones that, from an evolutionary point of view, have more recent origins, such as
the neocortex, where the centers of language are found (Scliar, 2020). The rhinencephalon
is associated with ancient brain structures such as the limbic system, highly involved
with emotions and memory, and the pituitary gland which is an important component
of the hormonal system (Ibid.). It is, thus, not by chance that olfactory stimuli also evoke
feelings and recollections.

The Subconscious Quality of Smells

We find it easier to describe appearances, sounds or tastes than smells. In addition to
the scarcity of vocabulary dedicated to odors, there is a difficulty in consciously attributing
emotions to smells, something that does not happen as strongly with other senses such
as sight and hearing. We speak, for example, of ‘intimidating,” “comforting” appearances
or noises, but restrict ourselves to simple adjectives such as “pleasant” and “unpleasant”
to report odors. This may be due to the fact that olfaction is more unconscious than
the other senses. Developmental research indicates that the ability to detect smells is
established prenatally. Exposure to prenatal odor through amniotic fluid has been found
to significantly affect odor-mediated behavior after birth (Ciccotti, 2010). Newborns
of mothers who ate foods with anise during their pregnancy had positive reactions
sucking, attempting to touch, and chewing to the anise odor. Newborns whose mothers
had not consumed anise had more aversive reactions to the odor — furrowing of the nose
and eyebrows, mouth arching downwards, and head movement (Ibid.).

As highlighted by Scliar (2020), the perception of smells arises prior to the ability to
express oneself verbally. As a result, we have strong emotions and reactions in response
to different odors, however, lack the means to verbally discuss such instinct-driven
experiences. In this way, before we can rationally examine a given smell and translate
it into words, we act instinctively, automatically in response to the stimulus. In light
of the evolutionary process this is understandable as instinctive reactions saved the life
of the primitive man who sniffed an approaching beast by activating the simple and binary
“fight or flight” reaction. Additionally, some olfactory receptors detect pheromones which
are chemical substances emitted by beings of the same species that, for example, stimulate
an instinctive sexual approach.

Research on the relationship between smell and cognition points to a possible existence
of olfactory memories that are independently constituted, autonomous and non-reliant
on superior cognitive skills (e.g., Danthiir, Roberts, Pallier, & Stankov, 2001). Zucco
(2003) found that distracting interferences do not impact the recognition of olfactory
materials. It is hypothesized that odor recollection is given through a memory system
separate from the remaining senses with the assumption that (a) odor stimuli do not
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induce conscious representations of themselves, and (b) odor memories can be stored
at a subconscious level. This means that a person exposed to an odor would first become
conscious of the smell, during memory encoding, then, once the stimuli is removed, have
no conscious representation of it. The odor would be implicitly and effortlessly stored
in memory without the person’s conscious awareness (Ibid.). This argues for a potential
of olfactory tests to investigate neuropsychological states of those with impaired awareness
and cognition that are unresponsive to stimuli that require greater cognitive engagement.

Olfaction and Health

Odor exposure has been found to induce changes in brain electrical activity correlated
with attention (Martin, 2013) and to improve correct recollection of events that took
place years earlier (according to Aggleton and Waskett, as cited in Martin, 2013). Smells
have also been shown to enhance pain perception (Martin, 2006). Olfaction is directly
linked to safety and quality of life. Disturbances around smell are known to possibly lead
to significant impairments in important domains such as the ability to detect harmful
chemicals and smoke, as well as to taste and enjoy food and maintain healthy eating habits
(Croy et al., 2014; Hummel & Nordin, 2005). It can also compromise social interactions,
affect mood, and contribute to anxiety, feelings of isolation, and / or depression (Croy
et al., 2014).

Olfactory dysfunctions are prevalent among the general population and even more
common in clinical samples. They are tightly associated with different neuropsychological
conditions, however, largely unconsidered in clinical settings; they are not a component
of standard neuropsychological examinations. As a result, patients and healthcare providers
remain unaware of olfactory issues and how they relate to the clinical condition at hand.
We hereby provide an overview of olfaction in brain health to illustrate the importance
of considering olfaction in clinical neuropsychological examinations.

Olfaction in Neurological and Neuropsychological Conditions

Olfaction and Psychopathologies

Neural structures involved in the processing of olfaction are tightly connected to limbic
structures in which emotional processing takes place. As previously discussed, both
structures are considered rudimentary in that they are evolutionarily more primitive
than other parts of the human brain. This suggests that olfaction and emotion were both
primordial functions in development. Moreover, olfactory and emotional functioning
share key structures such as the amygdala and the hippocampus responsible for admitting
and processing incoming environmental signaling (Croy & Hummel, 2017). They receive
“raw” olfactory information that bypasses the thalamus and are crucial for determining
the emotional load attributed to whatever is captured from the environment. Given
the independent and subconscious path of olfactory information, it is believed that odors
can elicit corresponding emotive states before they reach consciousness (Ibid.).
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Notably emerging research indicates that affective disorders, especially depression,
may lead to decreased activation and volume in olfactory structures in the brain,
particularly in the olfactory bulb. Conversely, the olfactory bulb could serve as an indicator
of greater susceptibility for the development of depression (Ibid.). Research by Rottstaedt
et al. (2018) found that psychiatric patients had a significantly reduced olfactory bulb —
13.5 percent smaller than control. Additionally, olfactory bulbs reduced in size anticipated
major depression in 70 percent of cases.

The intimate anatomical and functional associations between emotion and olfaction
are thought to explain why they are often simultaneously compromised. It has been, for
example, observed that those with anosmia — lack of olfactory abilities — are more likely
to show symptoms of depression than those who do not have anosmia (Croy & Hummel,
2017). Conversely, subjects with depression score lower on olfactory tests measuring odor
identification, discrimination, and sensitivity (e.g., Lombion-Pouthier, Vandel, Nezelof,
Haffen, & Millot, 2006). Interestingly, Lombion-Pouthier et al. (2006) also found that
depressed people have a tendency to overestimate the pleasantness of odors. The dynamics
between olfactory and mental disabilities vary according to the psychological condition
at hand. Unlike depression, anorexia nervosa was found to increase subjects’ sensitivity
to odors making them judge those as more intense but less pleasant. Those with
alcohol or other drug addictions had significant difficulties in identifying odors (Ibid.).
Moreover, smell identification deficits are a typical feature of early onset psychosis as
well as of cognitive deficits and negative symptoms in schizophrenia (Corcoran et al.,
2005). A review of the scientific literature focused on affective and anxiety disorders
found no olfactory deficits in most people with bipolar disorder (Burén & Bulbena,
2013). Odor identification issues were notably present in people with post-traumatic
stress and obsessive-compulsive disorders (Ibid.). Burén and Bulbena (2013) concluded
that examining olfaction could be an effective supplementary tool to better understand
psychopathological conditions.

Olfaction in Neurological and Neurodegenerative Conditions

Olfactory deficits are common in an array of neurological and neurodegenerative
conditions such as cerebrovascular accidents, traumatic brain injuries and dementias
(e.g., Aliani et al., 2013). Reduced sensibility to odor — hyposmia — is a major symptom
of Parkinson’s Disease (PD) present in approximately 90 percent of early-staged cases (Xiao,
Chen, & Le, 2014). The gradual loss of smell is considered a predictor of the development
of PD. Therefore, investigating this sense can collaborate with early and more accurate
diagnoses. The observation that olfactory deficits manifest themselves prior to other
symptoms of PD led to the hypothesis that the initial causative event for the development
of the disorder takes place in the rhinencephalon — olfactory region — before the basal
ganglia becomes affected (Hawkes, Shephard, & Daniel, 1999). Hyposmia and anosmia are
studied as potential biomarkers for different brain-based disorders; examining olfactory
symptoms in neurological conditions could help clarify their underlying pathological
mechanisms (Xiao et al., 2014).
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Despite few publications on olfaction in patients with cerebrovascular disease, it
is accepted that, to some extent, hyposmia occurs. The limited number of post-stroke
olfactory studies generally report olfactory impairments more often than complete
olfactory loss (Omori & Okutani, 2020). Conversely, olfactory recovery interventions are
a promising rehabilitation strategy for those who suffered a stroke (Wehling et al., 2015).
Olfactory assessments are also commonly used in neurological clinics to help identify
possible cognitive decline in stroke patients or in those with other neurological disorders
(Dulay, Gesteland, Shear, Ritchey, & Frank, 2008; Makizako et al., 2014; Ryo et al., 2017;
Westervelt, Bruce, Coon, & Tremont, 2008).

Impaired olfaction has also been found associated with worsened prognostic
outcomes of neurological complications. Callahan and Hinkebein (2002) established that
people who suffered Traumatic Brain Injuries (TBIs) performed better cognitively when
in the absence of smell dysfunctions. Anosmic patients had lower executive skills and were
more functionally impaired than their non-anosmic counterparts. Comparative scores on
neuropsychological measures of executive abilities (the University of Pennsylvania Smell
Identification Test (UPSIT) and the Disability Rating Scale (DRS)) indicated that poor
olfaction poses a risk for successful post-traumatic rehabilitation (Callahan & Hinkebein,
2002). Those with smell dysfunction experienced longer coma periods as well as greater
deficits in memory, learning, complex attention, and problem solving (Ibid.).

There also is evidence to support a relationship between decreased olfaction
and worsened prognosis of people at risk for Alzheimer’s Disease (AD) and other
dementia-related conditions. In spite of the need for a stronger body of findings,
olfactory dysfunction has the potential to be a more significant indicator of prospective
neurodevelopmental diseases than standard neuropsychological assessments (Martin,
2013). A systematic review by Sun, Raji, MacEachern, and Burke (2012) focused on
the benefit of using olfactory identification tests as prognostic tools for AD and dementia.
In one of the highlighted studies, Mild Cognitive Impairment (MCI) was longitudinally
observed to lead to AD more often in the presence of poor olfactory performance; subjects
with better olfactory identification abilities were less likely to progress from MCI into
AD (Devanand et al., 2008; Sun et al., 2012). Moreover, Morgan, Nordin, and Murphy
(1995) studied olfaction in people diagnosed with probable and questionable AD. They
compared odor and picture identification capacities and found that odor identification
was more strongly compromised than picture identification among subjects with probable
and questionable AD. Morgan et al. (1995) concluded that the sense of smell can be a key
diagnostic tool for AD that could improve the current neuropsychological assessment
procedures.

Olfactory Loss in Severe Acute Respiratory Syndrome Coronavirus-2 (SARS-CoV-2)

Approximately one in every four patients admitted with SARS-CoV-2 self-reported issues
with perceiving smells (according to Giacomelli, as cited in Hornuss et al., 2020). Research
by Hornuss et al. (2020), nonetheless, indicates that the negative impacts of the virus
on olfaction might be greater than perceived by the patients; the objective Sniffin’ Stick



18 Original Articles « HayuHble nccnegosanms

Test revealed that both anosmia and hyposmia were significantly more prevalent than
patients subjectively recognized. Forty four percent of people categorized as having no
olfaction (anosmia) and half of those with compromised abilities (hyposmia) did not
recognize that they had olfactory deficits (Hornuss et al., 2020). The researchers, thus,
stress the important role of objective olfactory measurements in the evaluation of clinical
presentations of SARS-CoV-2 patients (Ibid.).

Beyond being one of the symptoms of SARS-CoV-2, olfactory dysfunction serves
as a precursing clinical sign of a developing infection (Li, Bai, & Hashikawa, 2020);
difficulty detecting smells tends to appear prior to other symptoms such as cough and
fever. Moreover, Li, Long, et al. (2020) found that olfactory impairments can hold for
longer than 95 days with a median duration of 62 days. Even though hyposmia tends to
fade away within a couple of days upon healing from the infection, which was true for
44 % of studied Europeans (Lechien et al., 2020), some patients continue to have long-
term impairments upon discharge (Li, Long, al., 2020).

Notably, the olfactory loss in SARS-CoV-2 is present in the absence of nasal
obstruction and, thus, cannot be explained as resulting from a mechanical blockage
of the olfactory pathway (Parma et al., 2020). Viruses that affect the Central Nervous
System (CNS) are commonly neurotropic, such as measles virus and human
immunodeficiency virus (HIV), however, respiratory viruses, such as influenza and
coronaviruses, have progressively become a neuropathological threat (Bohmwald, Galvez,
Rios, & Kalergis, 2018). Respiratory viruses have been identified in the Cerebrospinal
fluid indicating that, upon reaching the lungs, such viruses can infiltrate the CNS (Ibid.).
SARS-CoV-2 is thought to have a disturbing effect on sensory-neural systems given
its multimodal effect of impacting both olfaction and gustation and altering chemical
sensitivities of membranes (Parma et al., 2020).

Olfactory neurons are considered possibly involved in the anosmic experience by
acting as a portal for the entry of the SARS-CoV-2 virus (Hornuss et al., 2020). Other
coronaviruses, including SARS-CoV, are known to have a high capacity of neuroinvasion
(Ibid.). Given the similarities between SARS-CoV and the newer version of the virus
(SARS-CoV-2), it is hypothesized that the latter could also impact the CNS. Characteristic
clinical manifestations of SARS-CoV-2 — headaches, nausea, and vomiting — could
indicate neurological impacts of the infection (Li, Bai, et al., 2020). Conversely, research
by Mao et al. (2020) tentatively found that 36.4 % of SARS-CoV-2 infections came with
neurological expressions. Neurological manifestations were more common in severe
SARS-CoV-2 cases and included impaired consciousness (14.8 %), cerebrovascular
diseases (5.7 %), and skeletal muscle injury (19.3 %). The neurological implications
of the new coronavirus are, nonetheless, not yet fully understood and more research is
needed. Particular attention should be given to the routes through which the respiratory
virus reaches the CNS as well as to the long-term consequences of a neuroinvasion. When
it comes to the guiding theme of this research, it is important to note that SARS-CoV-2
is another medical condition that is better understood with insights from olfactory
assessments.



A. Foz et al. - Olfaction as One of the Key Components of the Neuropsychological Examination 19

Olfactory Plasticity and Neuropsychological Rehabilitation

The neurological plasticity of the human brain has been extensively investigated in recent
decades (Goldstone, 1998). Neuroplasticity can be observed not only after functional loss
due to stroke, brain tumors or sensory deprivation (Merabet & Pascual-Leone, 2010) but
also following the acquisition or optimization of sensory function with learning (Gilbert &
Sigman, 2007). The olfactory system exhibits great changeability, due to mechanisms
that have been extensively investigated both at cognitive and cellular levels (Mainland
etal,, 2002). A recently published study indicated that human olfactory acuity, as well as
the primary representations of cortical odor, persist at normal levels despite acute nasal
occlusion (Kollndorfer et al., 2014). These normal levels of performance are presumed
to be maintained by top-down compensatory systems made possible by the neuroplastic
quality of the brain.

The mechanisms of neural plasticity in the olfactory system are of particular interest
given that losses or reductions in olfactory function are prevalent in many neurological
and psychiatric conditions. As discussed in previous sections, smell loss is among the first
symptoms of neurodegenerative disorders, such as Alzheimer’s or Parkinson’s disease.
Olfactory deficits greatly impact quality of life and become especially debilitating when
coupled to other sequels of brain injuries and disorders such as impaired cognition,
sensation or motion (Drummond et al., 2013). Thus, neural plasticity in relation to
olfactory dysfunction can have widespread implications for brain function far beyond
olfactory perception. Olfactory rehabilitation is crucial for neurological functioning,
prognosis, and quality of life. Thanks to the neuroplastic nature of the brain, the capacity
to detect odors is changeable and one can learn to detect a particular smell through
olfactory training (e.g., Cain & Gent, 1991).

In a study by Pistoia et al. (2015) a participant in a minimally aware state subjected
to an olfactory imagination task was able to develop his conscious awareness skills
upon a series of trials. The improvement most likely resulted from the training he
received by repeating the olfactory-imaginative exercise which induced the patient to
learn and develop a previously lacking ability. Olfactory training was found successful
in the rehabilitation of people suffering from post-traumatic olfactory dysfunction.
A randomized control trial training was administered for five minutes daily with four
odorants (rose, eucalyptus, lemon, and cloves) during 16 weeks. Olfactory function scores
on the Sniffin’ Sticks Test raised 33 % in those who received treatment (according to
Konstantinidis et al., as cited in Miwa et al., 2019). As a side note, olfactory training has
also been shown to enhance functioning in non-traumatic olfactory dysfunctions, such
as those following viral infections (according to Hummel et al., as cited in Miwa et al.,
2019). It is worth mentioning, that to date no medication has been scientifically shown
beneficial in cases of viral olfactory impairments (Miwa et al., 2019).

In conclusion, olfactory training is a promising therapeutic treatment for olfactory
loss. Although the effectiveness of olfactory training programs has been observed in several
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groups of patients with anosmia and hyposmia, the neurological basis of the intervention
remains poorly understood.

Measuring Olfaction

Olfaction is considered an especially challenging sense to measure as smells are invisible,
unlike vision, and can only be perceived in a proximal environment, unlike sounds that can
be heard by multiple people who are further apart. There are no official and/or universal
clinical practice guidelines for the detection of olfactory dysfunctions (Miwa et al., 2019).
There are, nonetheless, several measures designed to assess olfaction. Common olfactory
assessments are here discussed.

Psychophysical techniques are a frequent component of olfactory assessments.
The procedure consists of the presentation of different odors to a patient and
the assessment of the respective response. Results are then adjusted according to age,
sex, as well as clinical individualities. Psychophysical measures can be given in the form
of odor differentiation, odor identification, magnitude estimation of odor intensities, odor
detection threshold, or odor recognition memory tasks (Rombaux et al., 2009). Several
olfactory tests consist of the verbal identification of odors from an array of descriptors.
This simple and generally accessible method could, nonetheless, have the shortcoming
of not being well suited for patients with impaired cognitive abilities or compromised
awareness.

Among the most common orthonasal, i. e., through sniffing, olfactory measures lies
the Sniffin’ Sticks Identification Test (Hummel, Kobal, Gudziol, & Mackay-Sim, 2007).
In this quantitative assessment patients are prompted to identify target odor(s), presented
on felt-tip pens, from an array of different odorants. Odorants include cinnamon, apple,
leather, fish, pineapple, sesame oil, etc. Odor threshold, odor discrimination, and odor
identification are all part of the Sniffin’ Sticks assessment. Together such measurements
generate the “threshold-discrimination-identification” score that quantifies the patient’s
olfactory function. Retronasal Tests, on the other hand, reside on the assessment
of olfaction at the back of the nasal cavity. This is done (a) through the mouth, e. g., with
odorous powders applied to the tongue, or (b) via the nasal cavity itself — via canulas
attached to an olfactometer (Rombaux et al., 2009). Similar to orthonasal identification,
participants are asked to match the odor to an array of different smells (Ibid.).

Other reliable and valid measures are: the Scandinavian Odor-Identification Test,
where sixteen odors are successively presented and the subject is given four possible
responses per stimulus to choose from (Nordin, Bramerson, Liden, & Bende, 1998);
the San Diego Odor Identification Test, consisting of eight common household odorants
in an opaque jar (Krantz et al., 2009); the University of Pennsylvania Smell Identification
Test (UPSIT) which can be self-administered and uses microencapsulated odorants
accessed via the scratching of standardized impregnated test booklets (Doty, Shaman,
Kimmelman, & Dann, 1984); a Brazilian-Portuguese version of the UPSIT is available
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and could serve as an alternative for native Portuguese speakers (Silveira-Moriyama et al.,
2010); there is also a shorter version of the UPSIT, the Brief Smell Identification Test
(B-SIT), with 12 scratchable odorants (Krantz et al., 2009).

In an attempt to establish standardized olfactory assessment and treatment guidelines
for clinical settings, the Japanese Rhinologic Society (JRS) founded the Subcommittee
of the Japanese Clinical Practice Guideline. In Japan, olfactory dysfunction is commonly
measured through the T&T olfactometer assessment. The T&T intravenous test is
composed of five different odors (methyl cyclopentenolone, skatole, b-phenylethyl alcohol,
g-undecalactone, and isovaleric acid) with seven or eight graded concentration levels.
Odor detection and recognition thresholds are recorded generating a mean T&T score
considering all odors, concentrations, and both nostrils where 1.0 or less is considered
normal and 5.6 or higher categorized as anosmia (Miwa et al., 2019). Another olfactory test
commonly administered in Japan is the intravenous injection of thiamine Propyldisulfide
(Alinamin), a substance characterized by a garlic-like odor sensation. This subjective
assessment captures the mean latency time and duration of such sensation with 8 s and
70 s, respectively, considered healthy. Prognosis has been found to be significantly worse
in subjects who do not respond to Alinamin (Ibid.).

Olfactory Event Related Potentials (ERPs) is a technique to measure the brain’s
response to a stimulus in a person’s environment. An olfactometer delivers the odor
through either a “flow” or a “pulse” method which induces polyphasic response signals
(Martin, 2013; Rombaux et al., 2009). The continuous odor flow is considered a superior
technique to measure odor-evoked ERPs (Martin, 2013). Chemosensory ERPs generally
confirm the results of psychophysical olfactory tests (Rombaux et al., 2009). It is important
for the chemosensory stimuli to be presented repetitively with a steep onset (Ibid.).

Unlike the most common olfactory assessment techniques described above,
Pistoia et al. (2015) used an olfactory imagination task to investigate undercovered
consciousness. The studied patient had severe brain injuries and was initially considered
mostly cognitively unaware. The subject was prompted to think about an unpleasant
odor. The subsequently induced EEG patterns indicated that the participant was indeed
consciously aware as their brain promptly responded to the delivered task. Pistoia
et al. (2015) innovatively suggested that (a) olfactory imagination is more available to
the injured brain than other non-olfactory stimuli, and (b) that olfactory imagination,
without the presence of the actual smell, can indicate conscious awareness.

Lurian and Neolurian Neurofunctional Paradigms
The Neuropsychological Factor concept, coined by A.R. Luria, refers to the neurological
impairment of a local brain region and its corresponding psychological expression (Luria,
1973). The concept stresses the importance of qualitative and comprehensive assessments
of somatic and psychological symptoms in determining the location of the brain damage
responsible for an observed abnormality (Pefia-Casanova & Sigg-Alonso, 2020).

A.R. Luria recognized that mental activities rely on the collective functioning
of distinct neurological regions. The neuroscientist further identified three main
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functional areas within the brain, each responsible for a cluster of capacities. According
to Luria (1973), the first subregion composed of the brain stem, diencephalon, and
mesial portions of the cortex is involved in regulating tone and waking and mental states.
Parolfactory regions, olfactory bulbs, and the hippocampus can be found in this region.
The second subregion, i.e., lateral postcentral regions of the neocortex on the convex
surface of the hemispheres, is important for obtaining, processing and storing information
coming from the outside world. Olfactory structures within the second unit are the primary
olfactory cortex and parolfactory regions. Lastly, the precentral anterior regions
of the hemispheres are responsible for programming, regulating and verifying mental
activity (Luria, 1973) with the integration of cortical and subcortical systems.

Pefia-Casanova (2018) further developed on the three subunits initially proposed
by Luria advocating for a total of five modified functional subregions within the brain.
The two added regions were (a) striatal (basal ganglia) systems (unit IV) and (b) cerebellar
structures (unit V). Pefia-Casanova’s model differs from Luria’s in that it (1) includes
aspects not incorporated in the three-regions model and (2) is not cortico-centric with
a greater focus around the subcortex. Luria’s perception of the brain as a complex functional
system with distinctive collaborative regions persists in the five-unit model. Through
the addition of units IV and V, Pena-Casanova (2018) covers important subcortical
regions involved in olfaction. The olfactory tubercle, found in the limbic striatum (unit
IV), is a strong respondent to presented odors. The structure is highly involved in odor
motivated behaviors and reward cognition (Ashwell & Mai, 2012). Moreover, the addition
of unit V speaks to the contemporary understanding of the cerebellum as a region involved
in communication across cortical and subcortical regions. It is moreover believed that
the cerebral unit V contains a feedback mechanism that responds to changing odor
concentration (Sobel et al., 1998).

We will base ourselves on the first unit of Luria’s concept to assess how capable a given
patient is to receive olfactory information. Our goal is to achieve a more comprehensive
clinical picture with insights around neurofunctional capacities. The fifth cerebral unit
proposed by Penia-Casanova will also be a starting point for the development of our
olfactory assessment tool; we plan to measure how patients with neuropsychological
impairments respond to different odor concentrations.

Discussion and Future Directions

Our primary focus was on olfaction. This sensory function is empirically supported to
distinguishably influence neuropsychological domains. Held in the most archaic regions
of the brain, known as the rhinencephalon, olfaction is a unique sense in which perception
takes place, mostly, bypassing the thalamus. The rudimentary rhinencephalon has few
connections to brain zones that, from an evolutionary point of view, have more recent
origins, such as the neocortex where the centers of language are found (Scliar, 2020). The,
comparably, direct pathway involved in smelling is believed to explain some of the unique
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characteristics of the olfactory sense. Those include the great relationship between smell
and emotions, and the often subconscious nature of the olfactory process which makes
olfaction highly influential of how people function and experience their surroundings;
olfaction can influence emotional and psychological states and is, thus, highly associated
with the development of psychopathologies. The fact that smells can often be perceived
by the brain without conscious awareness often allows it to be responsive in unconscious
patients. This is an important consideration in the context of neuropsychological testing
where patients are often unresponsive to cognitive assessments. The olfactory sense could
serve as an alternative, and supplementary, tool to explore brain functioning in severely
debilitated patients.

The empirical body of literature has linked olfactory dysfunctions to a wide-
range of health conditions. Those include, but are not limited to, neurological and
neurodegenerative illnesses, such as traumatic brain injuries, cerebrovascular accidents
and Alzheimer’s disease, Parkinson’s Disease, psychological disorders, including anxiety,
depression, and psychotic conditions, and even the current pandemic of SARS-CoV2 (e.g.,
Hornuss et al., 2020; Rottstaedt et al., 2018; Sun et al., 2012; Xiao et al., 2014). Assessing
abnormalities in olfaction is, thus, crucial as it may help diagnose numerous conditions
that affect the human brain. Notably, olfactory deficits often serve as biomarkers for
conditions when they manifest themselves prior to other symptoms (Martin, 2013; Sun
et al,, 2012). Examining olfaction in patients who already have a pre-existing diagnosis
can also be insightful given that olfactory abilities provide cues regarding the prognosis
of several neuropsychological conditions. In other words, functional olfaction often
indicates greater chances of successful rehabilitation (Callahan & Hinkebein, 2002). It is
crucial for healthcare providers, clinical patients, and the general population alike to be
vigilant to issues around olfaction. If those are experienced, they must be examined as
a potential indicator of other health complications.

Neuropsychological testing is a central component of the diagnostic process for
clinical conditions. The goal is to identify and differentiate illnesses, assess the severity
of a disorder, understand the patient’s daily experiences and limitations caused by
the condition, as well as make prognostic estimations based on baseline impairment.
The standardized Neuropsychological scales currently used by professionals of the field,
such as the Glasgow Coma Scale (Teasdale & Jennett, 1976) and The Mini-Mental State
Examination (Martin, 1990), are largely focused on cognitive domains. While they
evaluate the superior mental functions such as, attention, learning, memory, and other
executive and motor functions, they leave sensory capacities behind. We argue that
including sensory scales to the neuropsychological assessment battery would provide
a more thorough and comprehensive understanding of a patient’s health and well-being
as well as allow for more informed and timely diagnosis.

We decided to begin by developing an olfactory battery suited to be included
in neuropsychological assessments. We will base ourselves on the first unit of Luria’s
concept to assess how capable a given patient is to receive olfactory information. This
could be fundamental for patients who are particularly compromised in their cognitive
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capacities and would, thus, likely not be responsive to standard neuropsychological tests
that require greater cognizance levels. Luria described his first unit as one responsible for
regulating tone and waking and mental states. In accordance with the research previously
described, parolfactory regions and olfactory bulbs can be found in this region, which
once again highlights the tight relations between olfaction and conscious neurological
states. Through the measurement of patients’ responses to an array of selected odors, we
hope to contribute to a more comprehensive clinical picture and to a better understanding
of subconscious neurological functioning in those with severe cognitive impairments.
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Abstract. We designed a computerized test battery that was used to assess sustained, selective
and divided attention in children aged 8 vs. 9 years. A group of children aged 8.34 + 0.48 years
(n = 30, 14 male, 16 female) and a group of children aged 9.33 £ 0.51 years (n = 42, 21 male,
21 female) participated in the study. The test battery included one simple reaction time task,
two divided attention tasks, two sustained attention tasks, and one selective attention task.
The analysis of task performance revealed age-related difference in the efficiency of sustained
attention: the reactions of 9-year-old children to target stimuli were significantly faster than
the reactions of 8-year-old children. The computerized battery showed sensitivity to different
aspects of attention and might become a useful tool for the neuropsychological assessment
of attention in children with and without developmental disorders.

Keywords: selective attention; divided attention; sustained attention; computerized test
battery; Go/NoGo; SRT; Flanker task

Annomayus. PazpaboTaHHas KOMIIbIOTEPU3MPOBAHHAsA 6aTapes TeCTOB IIpeHa3HaYeHa /L
MICCTIEIOBAHNA JUIUTENBHOTO (YCTOYMBOrO), N36MPaTETbHOTO U PaCIpefie/IeHHOTO BIUIOB
BHYIMaHMA y fieTell. B uccnenoBanmy IpMHAIM y9acTue ABe IPYIIIbI eTell pasHOTO BO3pacTa:
30 meTeit B Bospacrte 8.34 + 0.48 ropa (14 ManpunkoB, 16 meBouek) u 42 pebeHKa B Bo3pacTe
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9.33 + 0.51 roga (21 manmpuuk, 21 geBouka). baTapes TecTOB BK/IIOYaIa OFMH TeCT HA CKO-
poctb peakiyn (Simple Reaction Time Task), gBa TecTa Ha pacrpefie/ieHHOe BHUMAHIUE,
B TeCTa Ha HeIIPEPBIBHOE BHIUMAHME VI OffYH TeCT HA M30upare/bHOe BHUMAHME. AHAIN3
Ppe3y/IbTaTOB BBINOTHEHNA T€CTOB A€TbMI BbIABIII BO3PACTHBIE Pas3/INyMA: BpeMs peaKLyn
y meteit 9-10 yeT 6bUTO 3HAYNTENBHO HIDKE, 4eM Y AeTeil 8—9 JIeT Mpy BBIIOTHEHNN MOHO-
TOHHBIX 33/1aY, TPeOYIOLIX ANTEIBHOTO YAep)KaHNs BHUMaHMs. PagpaboranHas 6arapest
TeCTOB II0Ka3a/a «9yBCTBUTENbHOCTb» K PAa3/IMYHBIM aCIIEKTaM BHMMAHMA ¥ MOXKET CTaTh
MO7IE3HBIM AMATHOCTUYECKMM MHCTPYMEHTOM JI/I1 HeJpOIICMXOJIoTa IIPY OLleHKe BHUMaHUA
y AeTeli C HapyLIeHUAMM 1 6e3 HapyIIeHNIT pasBUTHL.

Kntouesvie cnosa: usbupamenvroe 6Humanue; pacnpedesienoe 6HUMAHUe; OnumenvHoe
BHUMAHUE; KoMNvIomepusuposantas 6amapes mecmos; Go/NoGo; SRT; Flanker task

Introduction

In psychology, attention is regarded as a set of cognitive processes including orienting
(e.g., Herreros, Lambert, & Chica, 2017; Plude, Enns, & Brodeur, 1994; Posner, 1980),
filtering (e.g., Akhtar & Enns, 1989; Das, Biesmans, Bertrand, & Francart, 2016; Plebanek
& Sloutsky, 2018; Plude et al., 1994), searching (e. g., Plude et al., 1994; Woodman &
Luck, 1999; Yantis & Jonides, 1984), and expecting (e. g., Brunia, Hackley, van Boxtel,
Kotani, & Ohgami, 2011; Plude et al., 1994; Talalay, Kurgansky, & Machinskaya, 2018;
Weiss, Meltzoff, & Marshall, 2018). However, this description is incomplete because it
does not encompass all aspects of attention. On the basis of experimental studies (e.g.,
Gray, James, & Winterbottom, 2016; Richards, Samuels, Turnure, & Ysseldyke, 1990),
we selected three components of attention that might play a major role in the regulation
of cognitive processes and behavior.

These components include selective attention (the ability to focus on relevant stimuli
while ignoring irrelevant or conflicting stimuli, divided attention (the ability to focus on
two or more stimuli at the same time, and sustained attention (the ability to focus on
monotonous tasks during a long period of time).

Neuropsychologists use various methods to quantitatively assess different types
of attention. However, there are only few computerized tests for children that include
all the above-mentioned components. Therefore, we decided to develop a computerized
battery of attention tests, specially designed for school-age children.

Materials and Method

The test battery is implemented in Octave 6.1.0 (https://www.gnu.org/software/octave)

on the basis of Psychtoolbox-3 (http://psychtoolbox.org) and consists of six tests.
(1) The Simple Reaction Time task (SRT) measures the level of general arousal (e.g.,
Deary, Liewald, & Nissan, 2011; Stebbins, 2007). Participants are asked to press
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a response key when the target stimulus (Fig. 1(A)) occurs. The stimulus is
presented 30 times with a stimulus onset asynchrony of 1000-2000 ms.

(2) The Flanker task (FLANKER) is used to assess selective attention in the neutral,
congruent, and incongruent conditions (e.g., Eriksen & Eriksen, 1974; Fan,
McCandliss, Sommer, Raz, & Posner, 2002; Gratton, Cooper, Fabiani, Carter, &
Karayanidis, 2018; Santhana Gopalan, Loberg, Hamaldinen, & Leppénen, 2019;
Fig. 1(F)). In FLANKER, five horizontally aligned stimuli (either arrows or lines)
occur simultaneously. A participant should detect the direction (left or right)
of the target arrow in the middle and then press a corresponding key. The sets
of stimuli are presented one by one at 2000 ms intervals. The test consists of 90 trials.

(3) The Go/No-Go task with infrequent Go trials (GNG-1) is used to assess sustained
attention (e.g., Casey et al., 1997, Gratton et al., 2018). In GNG-1, three different
stimuli (Fig. 1(D)) are presented one by one at 2000 ms intervals. A participant
should react to one of them (Fig. 1(D, 1)) by pressing a response key. The third
drawing in Fig. I1(D) is considered as a “trap” stimulus because of its similarity to
the target stimulus. The test consists of 120 trials, 36 of which are target.

P o >V %
makj)um".'[qu:. 2)

target target target combination

' T, ii
D)(1) @) & 3)

target non-target non-target
(Go) {No-Go) trap

5.9 .60
lﬂﬂ)k;)&} 3)

target non-target targettrap
(Go) {No-Go)

e e S

congruent conditions

o G @, > @D

incongruent conditions

(s N I < O ) N I > I
neutral conditions
Figure 1. The stimuli used in (A) SRT, (B) DIV-1, (C) DIV-2, (D) GNG-1, (E) GNG-2, and (F)

FLANKER. All stimuli are inserted in a white square with 1.5° x 1.5° angular size. All stimuli
(or matrices) are presented at the center of a gray display screen
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(4) The Go/No-Go task with infrequent No-Go trials (GNG-2) is used to assess
sustained attention and response inhibition (e.g., Casey et al., 1997, Gratton et al.,
2017). In GNG-2, three different stimuli (Fig. I1(E)) are presented one by one at
2000 ms intervals. A participant should ignore one of them (Fig. 1(E, 2)) and react
to the other stimuli by pressing a response key. The third drawing in Fig. 1, E is
considered as a “trap” stimulus because of its similarity to the non-target stimulus.
The test consists of 120 trials, 48 of which are non-target.

(5) The Divided Attention task with one target stimulus (DIV-1) is used to assess
attention divided among nine spatial sources of visual information. In DIV-1,
3-by-3 matrices of different stimuli (the drawings of fruits and vegetables) are
presented one by one at 2000 ms intervals. A participant should find the target
stimulus (Fig. 1(B)) and then press a response key. The test consists of 60 trials,
in 30 of which the target stimulus appears in a random location.

(6) The Divided Attention task with two target stimuli (DIV-2) is a more difficult
version of DIV-1. The procedure of DIV-2 is similar to the procedure of DIV-1.
The only difference is that a participant should respond only when both target
stimuli occur (Fig. 1 (C, 1, 2)). The test consists of 70 trials, in 15 of which both
target stimuli appear in random locations.

The sequence of trials in each test is pseudorandom.

Two groups of children participated in the study: 30 children (14 male, 16 female)

aged 8.34 * 0.48 years and 42 children (21 male, 21 female) aged 9.33 + 0.51 years.

All participants performed 6 attention tests. The tests were presented in two different
sequences: (1) SRT, FLANKER, DIV-1, GNG-1, DIV-2, GNG-2; (2) SRT, GNG-1, DIV-1,
GNG-2, DIV-2, FLANKER. The sequences were counterbalanced across participants.
Participants were instructed to respond as quickly and accurately as possible for all tasks.

Results

Reaction times (RT) was analyzed that corresponded to correct-response trials and
the percentage of correct responses in both groups. The analysis of task performance
revealed age-related differences in the efficiency of sustained attention (Fig. 2).

Reaction Time

For GNG-1, the statistical analysis showed a significant difference in RT between
9-year-old (M = 591 £ 74 ms) and 8-year-old (M = 651 + 82 ms) children, f (70) = 3.217,
p=.002.

For GNG-2, a similar difference in RT between the groups was observed
(M =661 +90 msvs. M =701 + 77), but it was found to be nearly significant, ¢ (70) = 1.962,
p =054,

The RT values are shown separately for each attention test and each age group
in Fig. 2(1).
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Figure 2. Averaged RT in milliseconds (1) and accuracy score percentage (2) are shown for
each attention test and each age group. Error bars correspond to the standard error of mean
(SEM). Significant differences are marked with stars

The Percentage of Correct Responses
The statistical analysis revealed no significant or nearly significant difference
in the accuracy of task performance between the two groups.

The percentage of correct responses is shown separately for each attention test and
each age group in Fig. 2(2).

Conclusion

A computerized test battery was designed for the assessment of selective, divided, and
sustained types of attention in school-age children. The battery was used to compare
the efficiency of attention in typically developing children aged 8 vs. 9 years. The analysis
of task performance revealed age-related difference in the efficiency of sustained atten-
tion: the reactions of 9-year-old children to target stimuli were significantly faster than
the reactions of 8-year-old children.

The computerized test battery is found to be sensitive to different aspects of attention
and might become a useful tool for the neuropsychological assessment of attention
in children with and without developmental disorders.
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Abstract. The analysis of the psychological grounds for learners’ innovative activity would
provide avenues for development of innovation capabilities in the younger generation.
In the article, reflection is considered a mechanism that impacts the eflicacy of action. In this
regard, the purpose of the study was to analyze how reflective practice is manifested in learners
who are engaged in the university innovative activity but demonstrate its varying degrees.
As a working hypothesis, it was assumed that students with varying degrees of innovative
activity differ in the level of general reflection of their own activity and its individual
components: information-based activity, motivation, benchmarking, decision-making, and
performance. The study showed that students experience the greatest difficulties when
analyzing the conditions for organizing activities, assessing their own resources and possible
risks. Also, significant differences were found in the degree of intensity of such a component
as the information-based activity among students with varying degrees of innovative
engagement.

Keywords: reflective practice; innovative activity; innovative action; innovative person

Annomauus. VsydeHue cMXonorn4ecKux OCHOBaHNUI MHHOBALIMOHHO /1eAATeTbHOCTY 10~
3BOJIAT HAMETUTD [Ty TV PasBUTVSI MHHOBALOHHOTO OTeHIMata obyvatommxcs. Pedexcns
paccMaTpuBaeTCs KaK MEXaHM3M, OKa3bIBAIOLINIT BIVSHIE Ha 9P PEKTUBHOCTD MHHOBALMOH-
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HOIT fiesiTenmbHOCTH. Llenbio MccmeoBaH st IB/SUIOCh U3YUeHNUe BBIPQXKEHHOCTH pedeKcun
TeATebHOCTU Y CTYAEHTOB, IPOAB/IAIOIIVX PasHyI0 CTelleHb aKTUBHOCTY B IIPOLecce MHHO-
BAaI[IOHHOJ [IeATETbHOCTY B By3e. B KadecTBe IMIOTe3bI BBICTYIIIIO IPEAIIONIOKEHNE O TOM,
YTO CTYHEHTBI C PA3HOI CTEIIeHbI0 IHHOBAIMIOHHOM aKTUBHOCTY OT/IMYAIOTCS II0 YPOBHIO
obuert pediekcuu coO6CTBEHHOI IeATETbHOCTI U OTAENbHBIX e COCTABIAIMNX: NHPOP-
MAaIlYIOHHOJ OCHOBBI JeATeIbHOCTU, MOTUBALIUY U LIe/IeTIONIaraHNA, IIpoLiecca IPUHATAA
pelIeHNs 1 OCYILeCTB/IEHN JeATebHOCTI. VIccefoBanue IoKas3ano, 4To Haubobline
3aTPYAHEHNUA CTYAEHTBI VICIBITHIBAIOT IIPY aHA/IN3€ YCIOBMIT OPTaHM3aLVMN JIesITeIbHOCTH,
OlleHKe COOCTBEHHBIX PeCypCOB, BO3MOXXHBIX p1CKOB. OOHapy>KeHbI 3HAYMMbIE P3N
B CTEIIeHN BHIPXEHHOCTH TaKOJT COCTAB/LAIONIEN pedieKcny, Kak NHGOPMAIMOHHAsE OCHOBA
TeATeTbHOCTH, Y CTYAE€HTOB, IMEIOLIVX PAa3HbIl YPOBEHDb HHOBAILMOHHOI aKTVBHOCTI.

Kntouesvte cnosa: peﬁﬂ(ﬁ(CHH ()eﬂmeﬂbnocmu; UHHOBAUUOHHAA aeﬂmﬁleOCWlb; UHHO-
B8AUUOHHAA AKMUBHOCMb; UHHOBAUUOHHAS TUHHOCINDb

Introduction

The issue of a person’s readiness for innovative activity is now becoming increasingly
important.

According to the Strategy for Innovative Development of the Russian Federation,
an essential component of the national economic policy today is the development
of innovative products, an increase in the number of agencies that implement technological
innovations, and the formation of demand for innovative products.

In our opinion, a person can carry out innovative activity only if there is a set
of individual characteristics that ensure effective implementation. This is due to
the complexity of the phenomenon of innovation, which requires both the compliance
with the step-by-step arrangement and a careful study of the personal and intellectual
abilities of innovators (Meshcheryakova & Larionova, 2013). The innovative development
of the country is possible in the conditions of significant human resources, which are
the support and strategic value of the nation. Consequently, there is a need for early
identification and development of innovative personality traits and the formation
of readiness for innovative activity, starting with school and continuing with university
education.

The study of personal determinants that ensure success in innovative activity can now
become a relevant area of research. This would enable some adjustments to the system
of education and training of the younger generation, which constitutes tomorrow’s
innovative potential of the nation.

Most of the research on innovation, innovative activity and innovative person
concerns economics, organizational psychology, labor psychology and pedagogical
innovation. However, the development of an innovative person at the stage of training
in educational organizations and the continuity of the development in the school-
university chain have been insufficiently studied.
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Thus, psychological characteristics of learners, which are predictors of the future
success of their innovative actions in an educational organization and after graduation,
can be identified as a research problem.

The innovative action considers as an independent, productive, creative,
and purposeful activity in which the learner, assisted by new means of achieving
the performance objective, develops as a participant of innovation and as an innovative
person.

Most of foreign and domestic researchers attribute the following personal
characteristics to an innovative person: openness to the environment and innovations,
the desire for self-realization and creative activity, attempts to change the existing living
conditions and the desire for novelty, as well as curiosity, critical attitude to benchmarks
and reflective learning skills (E.I. Fedak and S. V. Tsentserya (2011), V. A. Slastenin and
L.S. Podymova (1997), et al.).

Furthermore, it is important to note that the learning environment fosters
the cognition of learners and plays an important role in the development of creative
thinking (V. V. Rubtsov, I. M. Ulanovskaya). With the appropriate organization
of the teaching and learning context, the learning environment increases cognitive
motivation, reduces learners” anxiety, and makes self-esteem and the level of aspirations
more differentiated (Rubtsov & Ulanovskaya, 2020, p. 71).

The study of innovative activity was based on the beliefs expressed by the proponents
of the activity approach. The activity approach is a research methodology, the basis of which
is the category of object-oriented activity (M. Ya. Basov). The approach presupposes
the singling out of such units of analysis that would prevent the researcher from losing
the specific nature of the activity (L.S. Vygotsky).

According to Vygotsky, activity has a decisive role to play in the mental development
of a person. Also, the role of an adult is important as a navigator affecting the acquisition
of knowledge and methods of action. Vygotsky recognizes the «role» of the adult
in the formation of the activity and its forms in the child, meaning the formation
of the personality of the child by adults based on their shared life and activities (Vygotsky,
2000). Innovation is understood as the joint activities of the learner and the teacher, who
acts as a mentor and guide (carrier of experience and innovation skills).

A joint innovation results in the creation of a new educational product and new
knowledge in the subject matter. Innovative activity is always accompanied by a particular
goal recognized by the learner and actions aimed at achieving it. At the same time,
the activity can be both individual and collective (Bykova, 2018).

Considering the complex structure of innovative activity, we single out a set of its
system-forming components, namely: motivational, cognitive, behavioral, and monitoring
and evaluative.

The motivational component provides the formation of personal meaning and
motivation for action. Being a subject of activity, a person is capable to want and desire
anything, which is satisfied in activity and through activity. Thus, the learner can
independently set the goal of the activity. Also, the resources of the inner world are involved
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under the influence of motivation and the goal. Motivation impacts the acceptance
of innovative activity, the definition of its personal meaning, and the selection of methods
of achieving the result.

The cognitive component creates the basis for the formation of a conscious attitude
towards an innovative product and helps foresee the course of events and predict the result.
Under the principle of the unity of consciousness and activity, activity is analyzed as
a conscious reality. Besides, activity awareness is closely related to motivation, goal setting
and reflection.

The behavioral component ensures the implementation of the objective and its step-
by-step achievement, and it is interpreted as innovative behavior. Regarding the learners,
the innovative behavior considers as “[...] a particular type of personality activity,
manifested in the ability to flexibly respond to situations of uncertainty and overcome
obstacles, showing willingness to take part in new activities that require independence
and persistence in achieving goals, and creativity” (Bykova, 2018, p. 20). The formation
of the prerequisites for innovative behavior is initiated as early as the learning period
in educational institutions.

The monitoring and evaluative component provides the capacity to track and correct
the innovative actions and evaluate their final and intermediate results. The component
is implemented through reflection. Advanced reflection conditions the flexibility and
dynamism of the person, and the ability to change modes of behavior depending on
the circumstances and situations that are currently important, allowing the person to
overcome the stereotypes that have developed through the activities.

The key provisions of the system-genetic concept which implies that the effective
performance is manifested in the developed reflection in relation to separate constructs
(Shadrikov, Kurginyan, & Kuznetsova, 2015). Acting as a mechanism of activity, reflection
affects the scope of motivation and needs and leads to goal-setting and the implementation
of innovative activity, as well as its mapping.

The necessary stage of the formation of personal readiness for innovative activity is
defined as the development of reflexive evaluation of one’s own condition and activities,
through the verbalization of internal mental constructs when coping with difficulties and
solving problems in the learning environment (Galazhinsky & Klochko, 2009).

Since the assessment of one’s effective actions is possible only with the developed
reflection, it seems important to study this feature in the framework of learners’ activities
to determine the degree of its intensity. Thus, in the future, ways were determined to
optimize the process of improving the reflective component with its subsequent inclusion
in the innovative actions. The specified problem allowed us to determine the purpose
of our research — to study the intensity of reflective practices in learners, as well as to
compare the characteristics of reflection manifested by learners with varying degrees
of involvement in the innovative activity of an educational organization. As a hypothesis,
the assumption was made that the quality of reflective practice is less among students
with low innovative activity than among students who actively participate in innovations
offered at the university.
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Design

The study involved 412 full-time undergraduates of the Pedagogical University, aged 18

to 22 (of which 198 boys and 214 girls). They are second, third and fourth-year students.
Based on the preliminary questionnaire that assesses the degree of learners’

involvement in the innovations, all the participants were divided into 3 groups.

Group 1 included students who actively participate in any new activity offered to them
(competitions for grants, research projects, and research work), resulting to a research
product or creative project, etc.

Group 2 included students who are highly motivated (they claim to have a desire
to participate in innovative projects), however, they show little activity and anticipate
help and invitation from lecturers. Given the multicomponent structure of innovative
activity, which includes motivational, cognitive, behavioral, and emotional components,
it is the behavioral component that requires special attention and formation.

Group 3 included participants who are inactive and disinterested in projects, research
work and competitions offered in an educational organization. Students are not aware
of themselves as actors of activity, capable of independently setting a goal and finding
ways to achieve it.

Methods

To analyze the phenomenon of reflection, the concept of V. D. Shadrikov was considered.
According to the researcher, the learner’s effective performance is manifested
in the developed reflexivity in relation to the individual activity constructs. Reflecting
on a specific activity, the individual “.. shows the ability to consciously reproduce
the experience gained, to master and turn it into a generalized method of action
in a specific problem situation ...” (Shadrikov et al., 2015, p. 10).

In addition, it is worth considering the idea of a differential model of reflexivity
(D. A. Leontiev, E.N. Osin), with systemic reflection being singled out as one
of the constructs. Systemic reflection is based on the perception of oneself from the outside
perspective and allows for successful solution of any problem, since it makes it possible
to consider interaction in all its aspects (Leontiev & Osin, 2014).

The reflective practice test was used as a diagnostic tool (V.D. Shadrikov,
S.S. Kurginyan, and M. D. Kuznetsova) aimed at the analysis of the general reflection
and its individual components (Shadrikov et al., 2015).

As a working hypothesis, it was assumed that students with varying degrees
of innovative activity differ in the level of general reflection of their own activity and its
individual components: information-based activity, motivation, benchmarking, decision-
making, and performance.
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Discussion

Analysis of the data shows that for the most part, students on all 4 scales demonstrate
a pronounced reflection within the normative values characterizing the respondent
as capable of effectively performing their own activities. This demonstrates a clear
understanding of the expected outcomes of someone’s actions, associated with motivation
and goal setting, and the ability to analyze the objective and subjective conditions, which
allows organizing the activities in accordance with a given goal and a planned result
(Figure).
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60 1 reflection
50 -
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reflection
30 A
20 4
10 - - High
! L reflection
0 T T T T
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Figure. The reflective practice manifested by students at colleges and universities, %.
Note. IBA — information-based activity, M&GS — motivation and goal setting, DM&P —
decision-making and performance, GRP — general reflective practice

However, a detailed analysis of the data allows us to conclude that a fairly large
number of students demonstrated a low reflection on the scale Information-based
activity. This may indicate the insufficient assessment of the conditions of activity and
its regulatory methods (resources, opportunities, restrictions in the context of activity,
and the requirements imposed by it). Presumably, when faced with the need to perform
innovative activities, such difficulties can become an obstacle to a clear understanding
of the possibilities of achieving the objective, assessing strengths and resources, and
adequately assessing the situation. This can further influence the formation of motivation
for activity and a clear image of the desired (subjectively significant result). In general,
these indicators can have a negative impact on the implementation of actions, their
outcomes and efficiency. Given the complexity of achieving the result and the high level
of ambiguity of innovative activity, it is likely that the risks of abandoning it at the initial
stage and during the formation of subjective significance will increase.

Also, over 20 % of learners demonstrated low reflection on the scale Decision-
making and performance, which determines the degree of awareness of decisions made
(awareness of the prerequisites, causes and consequences of decisions, making a choice
from alternatives). This indicates the inability of these learners to make deliberate and
balanced decisions with a view to achieving the planned result, to consider all possible
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consequences, to demonstrate independence, and to carefully design action sequences.
When learners act in innovative ways, these factors can become an obstacle to the rational
achievement of the goal and the refusal to take active actions in the face of obstacles and
risks, that are an integral part of innovations.

Low indicators on the scale General reflective practice are indicative of difficulties
that may arise. This can be attributed to the learners’ low awareness and the impossibility
of assessing the need to modify activities, based on the analyzed intermediate results. If
the final objective is not achieved, learners with low reflection will be unable to analyze
the reasons for their own failure and to correct erroneous actions.

To compare the level of reflection manifested by representatives of three groups
of learners with different degrees of educational innovative activity, the findings were
assessed. It was assumed that students with a high innovative activity are distinguished
by a more developed reflection, which is a condition for the success of innovations.
The Kruskal-Wallis H-test (for 3 or more independent samples) was used to statistically

compare the indicators of the reflection manifested by representatives of these groups
(Table).

Table

Comparative analysis of reflection manifested by groups of students with different
innovation levels

Scales of the methodology of reflexivity

IBA M&GS DM&P GRA
Group 1 15.7 20.2 29.8 65.1
Group 2 15.1 21.1 29.1 65.3
Group 3 13.2 20.5 28.8 61.9
H, =9.021 H, =1934 H, =0.589 H, =3.946
p=.01 p=.38 p=.74 p=.13

Notes. Statistically significant differences are in bold. IBA — information-based activity,
M&GS — motivation and goal setting, DM&P — decision-making and performance, GRP —
general reflective practice

Significant differences between the groups, identified on the IBA scale (p < .01),
indicate that the students of Group 3 (not participating in innovative activities) assess
the conditions of their activity lower. It is difficult for them to assess the situation in detail
at the time of preparation for activity. The inability to adequately assess the risks, own
resources and limitations can lead to doubts about the possible success of the upcoming
activities and in planning individual actions on the way to achieving the objectives
at the orientation stage. Resulting from the impossibility of adequately targeting and
selecting methods for solving problem situations, the motivation for the forthcoming
activity drops sharply and the general activity decreases. This is probably an important
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factor when deciding on participation in the types of educational innovative activities
and it leads to the rejection of any initiative.

No significant differences were found on the remaining scales, and we can infer that
the differentiation by activity levels occurs as early as the stage of orientation in activity,
which, due to low reflection in a student group with low activity, can complicate
the transition to subsequent stages.

In our opinion, the study shows that preparing students for innovative activities
requires efforts to develop the ability to reflect on their own practices. However, at the same
time, it is important to pay attention to each reflexive component: from reflection on
the information-based activity to the development of reflection on motivation and goal
setting with the subsequent transition to activities and comparison of the outcomes
with the objectives. Also, it would be appropriate to start that kind of training much
earlier than at the stage of university education. Since reflection, according to research
in developmental psychology, becomes available to children as early as at primary school
age, the early development of the qualities of reflective thinking and assessment of their
own activity will allow learners to achieve greater success in their practices, especially
at the stage of assessing the conditions of future activities.

Conclusions

The research has shown that students experience the greatest difficulties when
analyzing the conditions for organizing future activities, assessing their own resources
and possible risks. In general, this can reduce the motivation for activity and impedes
the prediction of the outcome. Regarding innovative activity, characterized by a high
degree of uncertainty of the outcome and involving some risk, a complicated analysis
of the information-based activity can lead to a complete refusal to carry it out.

A decrease in the efficiency of the activity, entailing a drop in motivation, and,
ultimately, a refusal to carry it out, may be caused by an inadequate reflexive analysis
of the preliminary conditions of activity (low indicators on the IBA scale). A particular
difficulty can be caused by an insufficiently developed ability to organize one’s activities
in accordance with the objective and the expected outcome.

The study has found significant differences in the intensity of reflection on
information-based activity among students with varying levels of innovative activity.
This confirms our hypothesis that the developed reflection on practice is a factor
in the effectiveness of innovative activity. In our study, the differences in the indicators
on the IBA scale indicate that the students of Group 1 (with high innovative activity)
developed skills and abilities necessary for assessing information indicators that
characterize the subject and subjective conditions of their activity. Thus, it makes it
possible to organize the activity in accordance with the objective and the expected result.
This ensures success in achieving the outcomes of the activity.
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Considering reflection as an important condition for the formation of all components
of the psychological aspect of activity, it can be assumed that students with varying degrees
of reflection will, to varying extents, reflect different components of innovative activity.
Reflection provides an opportunity to analyze one’s own innovative activity at different
stages, evaluate the outcomes and compare them with the preliminary objective, as well
as make timely adjustments during the implementation of the plan. Thus, reflection can
be directed both at a holistic activity and at its individual structural components and has
an individual expression in relation to these components. The significance of reflection
for innovative activity is due to its specificity, a certain nature of novelty, non-standard
conditions for implementation, the inability to foresee the outcomes and often the lack
of previous experience in performing activities of this kind.

The results of the study can be of some practical significance since knowledge
of the psychological framework for the innovative activity of students can contribute
to the development of innovative potential and innovative activities. According to
the cultural-historical approach of the Russian psychological school, outlined in the works
of L.S. Vygotsky, the development of the psyche occurs due to external influence, and
the environmental factor can be decisive for the internal resources of the individual.
Hence, to develop reflexive abilities, maintain motivation for innovative activity and
develop innovative activity among learners, it is necessary to create special conditions that
enable the formation of characteristics of an innovative person. This will ensure a high
level of efficiency and effectiveness of learners’ activities at different educational levels.

The following conditions can be identified: a special learning environment aimed
not only at maintaining the learners’ innovative activity, but also at developing the skills
and abilities of reflection on practice through a system of specially developed learning
technologies; high motivation of the child himself, a conscious attitude to the goal
and results of the activity (his formation as a subject of activity); the special nature
of the relationship in the teacher (mentor) — child system; continuity in the school-
university system in preparing learners for participation in innovative activities
in an educational organization.

The study does not claim to be complete and requires further consideration
of the factors that determine the innovative activity of students, particularly their personal
characteristics, gender and age determinants.
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Abstract. On April 2, 2022, Ural Federal University (Yekaterinburg) hosted a round-
table conference, devoted to discussing issues of elderly people’ psychological well-being:
methodological foundations of research of psychological well-being, strategies for achieving
psychological well-being, the relationship of psychological well-being with physiological and
psychological health, features of psychological support for the elderly.

Keywords: well-being; psychological well-being; elderly people; markers of psychological
well-being; strategies of well-being; health; psychological support

BBepeHue

2 anpens 2022 1. B YpanbckoM defiepabHOM YHUBepcuTeTe cocrosinack XVIII Mexay-
HapOJ{Hasl HAYYHO-IPaKTUIecKas KoHpepeHs «IICHXOmMorns: OT Teopuu K MpaKTUKe».
B pamkax KoH(pepeHIMY ObUIN MpeCTaB/IeHbI JTEKINY, MaCTepP-KIacChl, KPYI/Ible CTOJIBI,
TpeHUHIN. BegyImymy BICTYIIM/IN YYeHble U IPeNofjaBaTeNt, CTYAEeHTbI, TapTHEPHI Jenap-
TaMeHTa IICUXOJIOTUM YPaIbCKOTO TYMaHUTAPHOTO MHCTUTYTA.

B crarbe paccMoTpeHbI MaTepuasl Kpyroro crona «IIcuxonorndeckoe 6aromnomny-
q1ie JINL IIOKMIOTO BO3PpacTay, BEAYIVIMI KOTOPOTO CTaIN MCCIEN0BATENN Y TPAKTUKI
Yp®Y: Ieopruit Mropesuu bopucos, Onbra liBanosHa [loporuna, Mapus BnaguMmuposHa
3uHHaToBa, Mapusa AnekcanzipoBHa J/laBpoBa. B o6cyx/ieHnn ¢ ameMeHTaMu AUCKYC-
cuu IpUHSN y4yacTtue 6oree 20 4eloBeK, Cpeiyt KOTOPBIX OBUIM CTYHEHTbI YPaTbCKOTO
(denepasbHOTO YHUBEPCUTETA U 3aMHTEPECOBAHHBIE MICCTIEOBATEIN.

VI3y4eHne ICUXOIOrNYeCcKOro O/1aronoTy s JII0fieil HOKIIOTO BO3PacTa MO3BOJIAET
00ecneynThb UX MOTHOLIEHHYO XXV3HEIeSTe/TbHOCTD, aKTVBHOE y4acTe B XKU3HY 0011je-
CTBa, CO3/Ia€T BO3MOXXHOCTH JI/I1 COBEPIIEHCTBOBAHNA rOCYAAPCTBEHHBIX IIPOrPaMM
MOAJEPKKIU HacelleHNA.

MeToponoruyeckue oCHOBaHUA UCCNef0BaHUA 6narononyt|m|.
Mcuxonoruyeckoe 6narononytme

Hoxnam M. B. 3uHHATOBOIT TTOCBSIIEH OMPeIeIEeHNI0 METOJOTIOTMIeCKIUX OCHOB MCCITe-
noBaHus HeHOMEHOB O/1arONOMTy4ns 1, B YACTHOCTH, IICUXOTOTMIECKOTO 6/1aromnonydms.
OrMeueHO, YTO TPAAUIIMOHHO B IICMXOIOTMYECKIX VICCIEOBAHNAX OTarOIoTy e aHa/Iu-
3UpyeTCcsi B KOHTEKCTe (PeHOMEHOB CUACThsI, YIOBIETBOPEHHOCT >KU3HBIO, CYObEeKTIB-
Horo 671aronony4ns. B goknazie onpeyeneHa CyjHOCTb 0/1aromnony s, BbIje/IeHbl pa3Hble
BUABI Onmarononyyust: Gpusndeckoe, coluanbHOe, MaTepuaabHOe, CPEJOBOE, [YXOBHOE,
IesITeIbHOCTHOE (B TOM 4ucie IpodeccroHanbHoe), ICUXOIOIMYeCKOe.

Dbuta mpepicTaB/ieHa 9BpUCTNYECKass MOJe/Ib IICUXO/IOTMYeCKOTo O/1arononyyns,
copiepkaias GakTopsl, ONpefensollye IPOosBIeHNe TOTO KOHCTPYKTA B >KM3HEIe-
SATENBHOCTY YeloBeKa. B 0CHOBY IMOCTpOeHNs JaHHOI MOJIe/IN 3a/I05KE€HBI ITO/IXO/Ibl
H. Bpap6épHa, 3. [lunepa, K. Pudd. K pakropam ncuxonornyeckoro 61arononydns
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MO>KHO OTHECTM: «O/IarOIpUATHOE» MECTO POXJIEHNA, IPOKUBAHA, KOJUIEKTVBHYIO
MICTOPUYECKYIO ITaMATh, HOPMA/IbHYIO HAaC/IeACTBEHHOCTD, 6/IarONpUATHBIE COLIMAIbHO-
9KOHOMMYECKNE YCIOBUA XU3HEeATeTbHOCTH, PU3NIeCKOe 3J0POBbe, IICUXINIECKOe
3OPOBbE, COLMATbHBIN (PAKTOP, AKTMBHOCTb MMYHOCTU U AAp. [IposBieHns ncuxomno-
TMYECKOTO O/1aroIoy sl XapaKTepU3yITCA: YIOBIeTBOPEHHOCTDIO KI3HbIO, 6a/TaHCOM
IIOJIOKUTENbHBIX M OTPULATEbHBIX SMOLINIL, YaCTOTOM M MHTEHCUBHOCTDIO ITOIOXKN-
TE/IbHBIX 9MOLIMII, HO3UTUBHBIM OTHOILIEHNE K ceOe ¥ CAMOIIPUHATIEM, TO3UTUBHBIMU
OTHOILEHMAMM C [PYTUMIY, aBTOHOMIEI, HaIIPaB/IEHHOCTDIO ¥ OCMBICTIEHHOCTDIO JKU3HM,
CTpEM/IEHNMEM K CAMOPa3BUTHIO U CAMOTPaHCLEHEHIVN I T. II.

M. B. 3uHHaTOBa OTMETIIA, YTO (PAKTOPBI ICUXOIOTMYECKOTO OJIATONIONTY YN M €TO
MpOAB/IEHNA B )XU3HENEATENTbHOCTY Y€/T0OBEKa TECHO B3aMIMOCBA3aHbI, BIUAIOT JPYyT
Ha ppyra. [Tpu sToM IIpOsAB/IEHNS IICUXONTOTMYECKOTO O/IarOONyYus, IO CYTH, BBICTY-
MAIOT €70 MapKepaMu, TI03BO/IASA UCIIONb30BaTh HayYHbIe IIPYHIIIBI IIPY OpTaHM3aLI
TICHXOJIOTVTYECKON TOMOIIY HaCeNEeHNIO Pa3HBIX BO3PACTHBIX IPYIII, B TOM 4MC/IE Y TALIaM
MOXXM/IOTO BO3PacTa.

B 3aBepuieHne fokIaga ObUIM MPeACTaBIeHbl HEKOTOPbIe HAIIPAB/IEHNSI COBPEMEH -
HBIX 3apYOeXHbIX VICC/IeJOBAHNII IICUXOTOTMYECKOT0 6/IarONOIy s I MTOXKUIOTO
BO3pacTa.

bnarononyume noxunbix noaei:
CYLHOCTD M CTPaTernu fOCTKEHUA

O.1. loporuna otMeTnIa, 4To Hmarononyuue, cornacHo P. Patalay u E. Fitzsimons, —
3TO He4TO OOoJIbllee, YeM OTCYTCTBME IIOXOTO 3[J0POBBS, I OTpaXkaeT CyObeKTUBHOE
owmyuieHne xxusHu. B ceoem goxnage O. V. lopornna paccMoTpesna KOHKpeTHbIE
aCIIeKTBI MCUXOOTUYECKOT0 OIarOIONy4usi, KOTOpble ObIIM COCTABIEHbl TAKUM
06pa3oM, 4TOOBI OTPA3UTh COLMANIBHOE U SMOLMOHAIbHOE QYHKIVOHNPOBaHMe
B IIOXKM/IOM BO3PacTe, BKIIOYAOIee YeThIpe XapaKTePUCTUKN: TI0003HATEIbHOCTD,
YCTOMYMBOCTD WV aJAIITUBHOE pearrpoBaHyie Ha IPO6IeMBI U CTPECCOPbI, OTHOLICHMS
¢ OMM3KMMM VIU JTUIIAMMY, OCYIIEeCTB/IAIONUM YXOJ, U IIO/I0KNUTe/TbHOe OTHOILICHIE
K >)KM3HM. DTU aCIeKThl 6/1aronoy4us ObIM OIpe/e/ieHbl B JOK/Iafie KaK Ba)KHbIe
HIOKa3aTe/y 6/1aTONOTy YN TOKUIBIX IO

Bcnep 3a J. Brandtstadter n K. Rothermund O. V. [Joporuna o6paTunace K aHamu3y
OCHOBHOTO IIPMHIIVIIA TEOPUY IIPEOJOIEHNA TBOMHOTO MIpOoILecca, KOTOPbIN 3aK/II0YaeTCs
B TOM, YTO JIIOZIY CIIPAB/IAIOTCA C TpobieMaMu CTapeHys 1mbo MyTeM aKTUBHOTO M3Me-
HeHM CBOEII Cpefibl B COOTBETCTBUY C 0OCTOATENbCTBAMI, TNOO ITyTeM KOPPEKTUPOBKM
CBOMX JINYHBIX IPEATIOYTEHNIT 1 LieJIell B COOTBETCTBIUM C TPeOOBaHUAMM OKPYKAOIIeil
cpepbl. O.V. [JopornHa oTMeTHIa afalTUBHbIE CTpATEIUM Ji7I MIPEOONIeHNs OTpaHu-
YeHIIT, Ha/laTaeMBIX CTapeHVeM, TAaKMX KaK IPO0/IeMbl TSDKEION yTPaThl M HapyLIeHVs
ceHCOpHBIX QyHKIMIT. CHOCOOHOCTD MOXXWJIBIX JIIOAEN K aJjalTalyyi CBOUX OXXMUaHMIT
C y4eTOM BO3PACTHBIX OTPAHMYEHNUII CIIOCOOCTBYET UX YCTONYMBOMY O/1arONONY4NIO,
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HECMOTPSI Ha MHOTOYMC/IEHHbIe TPOOJIeMBI, IpUCYIINe cTapeHnio. B nfoknage 6
IIpUBENIEHbI SMIMPUYIECKIE JaHHDIE, CBU/IETEbCTBYIOLE O TOM, YTO BHEAPEHNE TAKNX
CTpaTeruii Ho3BOAET MOKUIBIM TIOfAM CIIPaB/IATbCA C MHBAIMGHOCTBIO M YXyAILIEHEM
3/J0pOBbA.

Mcuxonornyeckoe 6narononyume
1 30pOBbe B NOXKUNOM BO3pacTe

Hoxman I. V1. BopucoBa 6bUI MOCBsALIEH aHAMN3Y CBA3M ICUXOIOTNYECKOro 1 GpuUsno-
JIOTMYECKOTOo O/1aronoyyns, a Tak>Ke ICUXOTOTMYeCKOTO 3[J0POBBSI II0feli TIOXKUIOTO
BO3pacTa. 30pOBbe U IICUXOIOTMYECKOe O/1aromonydne paccMaTpUBAIOTCS KaK B3an-
MOCBsI3aHHBIE SIBJIEHMS], TeM He MeHee CBsI3b 9Ty MOXKHO IIPEACTABUTD C Pa3INIHbIX
TO3ULUIA.

C 0fIHOJI CTOPOHBI, IICUXOTOTMYECKOe O/IarOIOyuNe pacCMaTpUBAeTCsl KaK pecypc
3I0pOBBSI: YCTAHOBJIEHO, YTO IICMXOJIOTMYECKO€ O/Iaromnoydie NpefoTBpaliaeT BO3HIUK-
HOBeHIe cepaedHo-cocyaucTbix 3aboneanuu (J. K. Boehm, L. D. Kubzansky), camkaer
prcKk Bo3HMKHOBeHnA femeHIvn (A.R. Sutin et al.), mpenonpenenser ynyumenne 310-
poBbsa co BpemeHeM (J. Yoo, C.D. Ryff). C gpyroit cTopoHBI, UMEIOTCA MCCIeOBAHNS,
U3y9alolye PeCypChl TMIHOCTH, KOTOPble 00eCcrednBaT O/1arononydne B epyuoy 3a-
6onesanus (L. Iani et al.). Kpome Toro, BbIsIB/IEHO, YTO IICUXO/IOTMYECKOEe O1aromnoayyne
BusieT Ha BocripusTre 3aboneBanns (E Braido).

CormacHo BTOPOMY HAaIpaB/IeHNUIO, 3J0POBbe SABJISIETCS YC/IOBUEM 0/1aromoaydus.
Pesy/brarhl 1CC/IEHOBAHMII TIOKA3a/I, YTO HPOTPAMMBI I10 YTy 4IIEHIIO 30POBbsI CIIOCO0-
CTBYIOT Y/Iy4IIeHMIO Icuxonorndeckoro omaromnomnyuns (A. Carroll et al.); zocTynHoCTD
MEeAMIVHCKOTO CTpaxoBaHMs obecreunBaeT cyobekTuBHOe Omaromnonydne (S. Kim,
K. Koh); ncuxmdeckoe 350poBbe OIOCPEOBAHHO CIIOCOOCTBYET CYObeKTUBHOMY 6/1a-
rononyunto (C. Kokkinos); mo3utusHast caMoolieHKa 37I0pOBbsI CHIKAET PUCK BO3HUK-
HOBEHVSI HU3KOTO CYO'BEKTMBHOTO U IICUXOTIOTMYECKOTO 0/IarOnoTyynsi; HU3Kask CaMo-
OLIeHKa 3[J0POBbs CBSI3aHA C HU3KMMM [TOKA3aTe/ISIMY IICUXO/IOTMYeCKOT0 O1aronomydns
(M. Taloyan et al.); omeparnst u peabuINTALVsI TO3UTUBHO BIVSIHMIOT HA IICUXO/IOTHU-
veckoe Omarononyune (A. Realo et al.; L. Bergstrom et al.). Tem He MeHee TO3UIINIO, YTO
3[0POBbE SIB/ISAETCSI HPUIMHOI BBICOKOTO IICUXOIOTMYECKOTO O/1aronoyunsi, CYNTAI0T
HegokasanHoll (H. Friedman, M. Kern).

Takum 06pa3oM, MOXKHO OIIPee/IUTh B3aMMOOTHOLIEHNS TICUXOTOIMYeCKOro 6ya-
TOTIONYY sl ¥ 3OPOBbsI KaK CJIO>KHBIE ¥ MHOTOTPaHHBIE.

Kpome Toro, 6111 IpeacTaBieHbl pe3ynbTaTbl SMIMPUYECKOTO UCCIIEOBAHNS CBSA3U
IICYIXOJIOTM9eCKOr0 O/1aroIoy s 1 340pOBbs. Bblmn 06Hapy>keHbI TO3UTUBHbIE KOppe-
JNIALMOHHbIE CBA3U PU3NIECKOTO 1 IICUXOIOTUYECKOTO 3[0POBbsI U MX CYOIIKaI C IICK-
XOTIOTMYeCKUM O/IaroIonydneM U ero XapaKTepUCTUKAMU Y JTOfIelt TOXKITIOT0 BO3PacTa.

Ha ocHoBe npopie/taHHOIT paboTbI MO>KHO CHe/IaThb BBIBOJ, YTO IICMXOIOTMYECKOe
6/1aromosny4dne u 3TOPOBbe SABJAIOTCA B3aMMOOOYCIOBIEHHBIMY siBIeHuAMI. C OffHOI
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CTOPOHBI, IICUXONOINYIeCKOe OIarononydne CrocoOCTByeT yIydLIeHNIO TI0Ka3aTene
(bU3MYECKOro M IMCUXNYECKOTO 3[JOPOBBS, C APYyroil — GpusniecKoe 3[0poBbe obecre-
4MBaeT BBICOKOE IICHXOJIOTMYecKoe O/1aromnonyyne.

Mcuxonoruveckoe 6narononyuue B NoXunOM Bo3pacre:
MU Unm peanbHOCTb?
MpakTnyeckaa pabora ncuxonora

M. A. JlaBpoBa mpefcTaBuiIa BOKaafg Ha teMy «IIcuxonmormdeckoe 6raromonydne
B ITOXXIJIOM Bo3pacTe: M man pearbHOCT? [IpakTiyeckas pabora ncuxosnora». B nem
OBbIIV paCCMOTpPEHBI IICUXUYECKVe 0COOEHHOCTH MOXXIJIOTO BO3PacTa, KOTOpbIe oIpe-
[eSAI0T CIIeUPUKY ICUXOIOTMYeCKO paboOThI C TOXKWU/IBIMY JTIObMI: OCOOEHHOCTH
KOTHUTVBHBIX (PYHKLNIT M HEIIPOIICYXOIOTMYECKOI Chepbl, U3MEHEHNsI SMOLIOHAIBHOI,
COMAaTMYeCKOI1 1 MOBeleHYeCKoil cdep, N3MeHeHN e HHOCTHBIX OpreHTaunit. Takxe
ObUIN BbIfIe/IeHbI OCHOBHBIE (PAaKTOPBI O/1arononyuns, paccMaTpyBaeMble B HAYYHBIX
U IPaKTUYECKNUX UCCIENOBAHUAX: TPYAOBas [1eATeNbHOCTD, COLMATIbHBIN KaIlUTaJ,
JKVI3HEHHbIE MHTEPECHI ¥ IIeHHOCTY, TeHeTUYeCKNUI BKIaj 1 p. M. A. JlappoBa onmcana
MOJeN MCUXOIOTMYECKO TOAEPKKM TOKUIBIX JII0fell, aKIleHTUPYIollie BHUMaHIe
Ha KOTHUTMBHOIL, 9MOLIMOHA/IbHOI, KOMMYHMKATUBHOI cepax. B 3aBepiuenne joxnazna
BHMIMaHMe CTyLIaTesNeil ObUIO aKIEeHTPOBAHO Ha TOM, YTO BO3MOXHOCTD 0/1arOIosyd-
HOTO CTapeHMs CyLecTBYeT I, KaK IIPaBU/IO, OHA HOCUT KOMIIEHCATOPHBIN XapaKTep
10 OTHOLIEHNIO K BO3HMKAIOIIVM BO3PacTHBIM M3MEHEHMAM; IIPM 3TOM MeXaHMU3M
KOMITEHCAIlMJ MO>KeT ObITh BIIO/IHE a/IeKBaTHBIM 1 00eCIeYBaTh ITOJIHYIO aJallTAIINIO
K HOBBIM YC/IOBUAM )XV3HU, €C/IV OH BKJIIOYAeT 3/IeMEHTbI 00y4eHMsI HOBBIM BMJaM
U CIIOCO0AM JIeAITeIbHOCTY, CTPATeTny OBEeJieH s, HallpaB/IeHHbIe Ha NPeojjo/IeH e
fepUINTAPHOCTIL.

3aknyeHue

Temaryka Kpyroro ctosa BbI3Bajia XIBOIL MHTEpeC ¥ aKTUBHOe 06cyxeHne. Ilo ero
utoram 6bUI chOPMYIMPOBAHBI OCHOBHbIE BBIBOJIBI: (PeHOMEH ICHXOJIOTITYeCKOro O/1aro-
Oy YN TIOXKUIBIX JTEOfielt TpebyeT Goree ITy6OKOro OCMBICTIEHNUSA CO CTOPOHBI HAYYHOTO
Co001[eCTBa; TOXKWJIbIE TIOIY MOTYT HY>K/IaThCAA B IICXOIOTMYECKOM CONPOBOK/ICHUM
VUIX SKU3HEJIATeIbHOCTH C 1Ie/IbI0 €€ TAPMOHMYHOrO U O/1aTOIOTyYHOTO IIPOTeKaHNUS;
IICHXOJIOTMYeCcKOe 6/1aromoyyne B IOXKIIOM BO3pacTe sIB/IAETCS MHOTO(aKTOPHBIM
Y MHOTOBapUAaTHBHBIM sIBJICHIEM.

Opueunan cmamou nonyuen 01 urons 2022
Hcenpasnennas cmamos npunama 02 urons 2022
Ilepsas nybnuxayus onnatin July 20, 2022
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06 aBTOpax:

Bopucos leopruit ViropeBud, crapumit npemnogaBarenb, Kadegpa obuieit u conm-
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Abstract. The main aim of the study was to analyse to what extent attachment styles, personality
traits, and a chronic disease condition were predictors of reminiscence during an illness.
The second goal was to examine the relationship between personality traits, attachment styles,
and reminiscence during an illness. Reminiscence during an illness was divided into two
categories as emotional and cognitive patterns of the past experiences. In the study, there were
73 Turkish participants (43 males, 58.9 %). The mean age of participants was 40.2 (SD = 11.8).
Results indicated that preoccupied attachment style, agreeableness, and whether having a chronic
disease explain with 22.4 percent of the total variance of reminiscence during an illness.
Reminiscence during an illness was positively related to preoccupied attachment style and
negatively correlated with agreeableness along with extroversion. Gender had a significant effect
on openness to experience, preoccupied attachment style, neuroticism, and negative cognitive
reminiscence during an illness. Finally, chronic illness had a significant impact on reminiscence
during an illness and neuroticism. The study suggested that personality traits, attachment styles,
and gender affected the reminiscence during an illness.

Keywords: attachment style; reminiscence of past experiences during an illness; Big Five
Personality Traits
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Annomauus. Lenu 1CcciefoOBaHus COCTOSIN B TOM, YTOOBI IIPOAHATN3IPOBATH, B KAKOI
CTENIEHU CTVIN NPUBA3AHHOCTY, MMYHOCTHDBIE YEPTDI I XPOHMIECKOE 3ab07eBaHIe AB/IA-
I0TCA IIPpEAVKTOpAaMI PEMMHNUCIEHIVINT BO BpEMA 6OIIe3HI/I; M3Yy4YUTDb B3aVIMOCBA3b MEXITY
JINYHOCTHBIMU Y€PTaMU, CTVIAMU IIPUBA3AHHOCTU U peMI/IHI/ICI_[eHI_U/ICIU/I BO BpeMA 607e3Hn.
BbUI0 BBIfE/IEHO fiBE KATErOPIY PEMUHUCLIEHIIN: SMOLIMOHA/IbHbIE U KOTHUTUBHBIE IIATTep-
HBI IIPOIIJIOTO ONBITA. B mccmenoBanmy npuHAmm yqactue 73 genoBexa u3 Typuym (13 Hux
43 My>x4auHbl, 58.9 %). CpegHnit BO3pacT y4acTHMKOB coctaBut 40.2 roga (SD = 11.8).
PesynbraTsl IOKasamy, 4TO PeMUHUCLICHIIMA BO BpeMs 60mesHiu B 22.4 % ciydaeB 00bsc-
HSUIACh TPEBO>KHBIM CTVJIEM NIPUBSI3aHHOCTH, [TOK/IAVICTOCTBIO XapaKTepa 1 HaIM4dyeM
XPOHMYECKOI'O 3a007eBaHN. PeMI/IHI/ICHeHLU/IH BO BpeéM:A 6071e3HM TTOJIOKUTENBHO CBI3a-
Ha C TPEBOXKHBIM CTIJIEM MPUBSA3AHHOCTI U OTPULIATENBHO — C JOOPOXKEIaTeNbHOCTHIO
n SKCTpaBepCI/IeI‘/'I. BrisgBrieHa 3aBUCHMMOCTD TPEBOXHOI'O CTU/IA IPUBA3aHHOCTH, Hef/lpOTI/IS—
Ma, HETATVBHbIX KOTHUTUBHBIX BOCIIOMIHAHWIT ¥ OTKPBITOCTH OIIBITY OT 11071a GOILHOTO.
HaKOHeI_[, 3HAYNTENbHOE BIIVAHNE HA PEMIHNCHEHVIO BO BpEMA 607nesHn u IIpOABIIEHNE
HeIpOTM3Ma OKa3bIBa/Ii XpPOHMYecKue 3aboneBanus. ViccienoBane oKasaso, 4YT0 4epThl
XapakTepa, CTVIN HPUBA3AHHOCTY I I10/I BAMAIT HA PpEMUHUCIIEHVIIO BO BpEMA 6ome3Hmn.

Knouesvie cnosa: cmunv npussA3anHoCmu; 60CHOMUHAHUE O NPOULTIbIX NEPeNCUBAHUIX
60 epems 6onesHu; bonvuias namepka uepm xapaxmepa

Introduction

Individuals may have various thoughts and emotional patterns during an illness.
Reminiscence refers to remembering any emotions which trigger thoughts. It was found
that people with a high level of anxiety and depression tended to use reminiscence (Cully,
LaVoie, & Gfeller, 2001). Insecure attachment styles and neuroticism were predictors
of suicidal thoughts (Khosravi & Kasaeiyan, 2020). Moreover, fear of death was positively
related to neuroticism (Pradhan, Chettri, & Maheshwari, 2022), and sensation of chronic
pain was explained by attachment styles (Romeo, Tesio, Castelnuovo, & Castelli, 2017).
In the current study, the aim was to examine the effects of attachment styles, big five
personality traits, and having a chronic disease on reminiscence during an illness.
The second aim was to analyse the relationship between five personality traits, attachment
styles, and reminiscence during an illness.

Materials and Methods

In the study, there were 73 Turkish participants (43 males, 58.9 %). The mean age
of participants was 40.2 (SD = 11.8), ranged from 20 to 75. The majority of participants
were married (n = 38, 52.1 %) and had a university degree (n = 57, 78.1 %). Participants
were asked to have a chronic illness or not. Majority of participants did not report
a chronic illness (1 = 51, 69.9 %). Individuals fulfilled the Relationship Scale Questionnaire
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(Griffin & Bartholomomew, 1994), Brief Big Five Personality Traits Scale (Rammstedt &
John 2007), and Reminiscence During an Illness which developed by the author via
a Google form. Attachment styles (secure, preoccupied, dismissing, fearful), personality
traits, and whether having a chronic illness were chosen as independent variables.
Reminiscence during an illness was a dependent variable. The study was computed
in SPSS program using Pearson correlation coefficient, Independent Sample T-Test,
Multiple Linear Regression analysis.

Results

Correlation Levels Between Variables
Pearson correlation coefficient showed that fearful attachment was negatively correlated
with secure attachment style (r = -.43, p = .001), and extroversion (r = -.33, p = .01),
while it was positively related to dismissing attachment style (r = .42, p = .001).

Figure showed that reminiscence during an illness was positively related to
preoccupied attachment style (r = .33, p = .001), while negatively related to agreeableness
(r =-.26, p = .03) and extroversion (r = -.27, p = .02).

Reminiscence
> . .
: 334 during an illness ||
Preoccupied L -26% L Agreeableness

attachment

Figure. The correlation level related to reminiscence during an illness.
Note. *p < .01, *p <.05

Agreeableness was positively correlated with consciousness (r = .27, p =.02),
extroversion (r = .26, p = .02), and openness to new experiences (r = .25, p = .03).
Consciousness was positively related to extroversion (r = .37, p = .001). Extroversion
was negatively correlated with neuroticism (r = -.35, p = .003).

The Mean of Variables

The study indicated that majority of participants had a dismissing attachment style (n = 39,
59.1 %), secure attachment style (n = 16, 24.2 %), fearful attachment style (n = 7, 10.6 %),
preoccupied attachment style (n = 4, 6.1 %). The mean of variables in turn: extroversion —
3.66, SD = .9, agreeableness — 4.06, SD = .69, neuroticism — 2.9, SD = .86, openness
to new experience — 3.39, SD = .94, the total level of reminiscence during an illness —
2.43, 8D = .93, negative emotions of reminiscence — 2.66, SD = 1.01, negative cognitive
reminiscence — 2.25, SD = 1.02.
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The Effects of Gender on Variables

Results illustrated that men had a higher level of preoccupied attachment style: mean for
males was 4.3 (SD = .8), mean for females were 3.09 (SD = 1.35), £ (71) = -4.82, p = .001;
and negative cognitive reminiscence during an illness: mean for males was 2.45 (SD =1.07),
mean for females was 1.97 (SD = .88), t (71) = -2.03, p = 0.04. Females performed a higher
score of openness to new experience: mean for females was 3.71 (SD = .98), mean for
males was 3.16 (SD = .85), t (71) = 2.56, p = 0.01; and neuroticism: mean for females was
3.17 (8D = .92), mean for males was 2.71 (S§D =.76), t (71) = 2.31, p = .02.

The Effects of Having Chronic lliness on Variables

It was found that participants with chronic illness had a lower level of reminiscence
during an illness: mean for people who had a chronic illness was 2.09, SD = 1, mean
for people who do not have a chronic illness was 2.58, SD = .93, t (71) = -2.03, p = .04.
Furthermore, individuals with the absence of a chronic illness had a higher score on
neuroticism (M = 3.03, SD = .82), than people with a chronic illness (M = 2.59, SD = .89),
t(71) = -2.05, p = .04.

Predictors of Reminiscence During an lliness

Table with Multiple linear regression analysis showed that reminiscence during an illness
was explained with 22.4 % by a chronic illness case, preoccupied attachment style, and
agreeableness, F(3,69) = 7.92, p = .001, R? = .26.

Table
Predictors of reminiscence during an illness
Unstand. Stand.
0,
coeflicients coeflicients 95% Cl
Predictors t p 0
ower upper
B SE Beta bound  bound
Chronic illness .5 22 24 2.3 .02 .068 939
Preoccupied 30 .08 38 36 001  .135 469
attachment
Agreeableness -4 14 -.29 -2.8 .007  -.702 -.115

Note. R = .51, R* = .26, adjusted R* = 22.4.

Conclusion

The research concluded that having preoccupied occupied attachment styles led to negative
emotions during an illness. Moreover, people with high levels of neuroticism and less level
of agreeableness affect cognitive and emotion patterns during an illness. These findings
may be helpful in the therapeutic setting.
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