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Short Communication
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Abstract. Although shadowing behavior—when one individual closely follows another—is routinely documented among
patients with dementia, its mechanisms have yet to be elucidated. In particular, there have been no detailed descriptions of
patients with shadowing behavior. To propose its potential backgrounds, we describe a patient with posterior cortical atrophy
who exhibited prominent shadowing behavior. He also experienced severe difficulties recognizing external stimuli, including
visuospatial dysfunction, several types of agnosia, difficulties in verbal comprehension, disorientation, and its associated
depression. This shadowing behavior may be adaptive relative to his extreme difficulty with recognizing the world around
him.
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INTRODUCTION

Some patients with degenerative diseases exhibit
person-following behavior. Several terms have been
used to describe this behavior, i.e., shadowing [1],
clinging [2], stalking, and trailing [3, 4], and it has
sometimes been included among wandering behav-
iors and even among anxiety-based behaviors [5].
Shadowing is not rare: its frequency was reported
to be 8.5% among dementia patients based on a
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questionnaire given to their caregivers [6]. Accord-
ing to Hope et al., the frequency of trailing among
patients with moderate to severe dementia is as high
as 32% [4]. Surprisingly, almost no research has been
performed on mechanisms underlying this intrigu-
ing and relatively common behavior. To date, it has
been investigated from two aspects, i.e., psycholog-
ical and cognitive ones, although researchers who
have studied its potential mechanisms have often
included shadowing among wandering behaviors and
did not necessarily focus on this particular behav-
ior. In a psychological context, Hope et al. indicated
that trailing, an effort to avoid being alone, is sim-
ilar to separation anxiety observed in infants [7].
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Cognitive-wise, Hope et al., related this behavior
to severe cognitive dysfunction and reported that
trailing is significantly more prominent among indi-
viduals with severe cognitive decline and a score
of 7 or less on the Mini-Mental State Examination
(MMSE), the maximum score of which is 30 [4,
8]. Given these past findings, shadowing may result
from a combination of severe cognitive dysfunction
and its related psychological effects. Funayama et
al. described a patient who had experienced carbon
monoxide poisoning and subsequently kept following
any person who came into his sight [9]. The authors
concluded that this stimulus-bound behavior resulted
from frontal lobe dysfunction and severe difficulties
in recognizing the patient’s surroundings, including
visuospatial deficits, sensory aphasia, and semantic
memory deficits, which were associated with dam-
age to posterior brain regions, such as the temporal
and parietal cortices. This individual did not have a
degenerative disease but had a diagnosis of hypoxic
encephalopathy.

What is needed to further our understanding is a
detailed case report of an individual with a degen-
erative disease who exhibits this behavior—such an
individual is described herein. In this case report, we
have utilized the term ‘shadowing’ to describe this
behavior. We consider it the most appropriate term to
describe the phenomenon since it is commonly used
to refer to the behavior of individuals with demen-
tia symptoms. Conversely, terms like ‘clinging’ and
‘stalking’ possess strong psychological connotations,
‘trailing’ carries the additional meaning of walking
slowly, and ‘wandering behavior’ essentially denotes
walking without any clear purpose or direction.

CASE DESCRIPTION

The patient was a right-handed man with 12 years
of education who had been the president of a family-
owned steel company since his early 50 s. He had
no medical history, and his family members had no
history of neurological or psychiatric disease. By the
age of 59 years, he often became lost and had lost his
sense of direction. At the age of 60, the patient no
longer remembered how to use the press manufactur-
ing machine or what the work process entailed, both
of which he had been working with for 40 years. As
a result, he was blamed by his relatives and became
depressed. At the age of 61, he began to have dif-
ficulties naming his relatives and familiar objects.

At the age of 62, he visited the local clinic, where
he scored 21 of 30 points on the Japanese version
of the Mini-Mental State Examination (MMSE-J)
[10], the cut-off point of which is 24. Magnetic res-
onance imaging of his head demonstrated diffuse
atrophy with predominance in the right parietal lobe
(Fig. 1A). The same region was found to have rela-
tive hypoperfusion based on single-photon emission
computerized tomography (SPECT) (Fig. 1B), lead-
ing to a diagnosis of Alzheimer’s disease. At the age
of 63, he had difficulty using most electric appli-
ances and would complain of not knowing where
he was. He became unable to read an analog clock
and manifested agraphia for Kanji, which are Chi-
nese ideogram characters and constitute one of the
writing systems used in the Japanese language. He
missed a part of a Kanji character or was unable to
remember an entire Kanji character.

Under these circumstances, he grew increasingly
anxious, agitated, and depressed and would not leave
the side of his wife, his main caregiver, on whom
he depended heavily. He was administered an antide-
pressant, sertraline, to treat depression. From the age
of 66, he was not able to consistently recognize the
faces of his family members or understand every-
day conversations with them. He was admitted to a
nursing home for the elderly when it became impos-
sible for his wife to care for him. In the nursing
home, however, he would suddenly get angry and
hit his housemates. In addition, he exhibited shadow-
ing behavior, in which he frequently followed certain
staff members and his housemates, which annoyed or
irritated them. Administration of a psychotropic drug
such as quetiapine or bromazepam did not improve
his shadowing behavior, making it impossible for him
to stay at the facility. He then was admitted to the
neuropsychiatry unit in our hospital, where he contin-
uously manifested the shadowing behavior (Fig. 2).
Based on his symptoms, i.e., visuospatial dysfunc-
tion, agraphia, and prosopagnosia, we diagnosed him
as posterior cortical atrophy according to Crutch’s
diagnostic criteria [11]. He stayed in our unit for 70
days before he was transferred to a sanatorium. His
psychotropic medications were discontinued upon
admission.

Informed consent was obtained from the patient
and his wife to perform this study.

Examination

We performed neurological and neuropsycholog-
ical examinations as well as brain imaging. To
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Fig. 1. Brain images at 62 years. (a) Fluid-attenuated inversion recovery (FLAIR) magnetic resonance imaging of the individual’s head
shows diffuse atrophy with a predominance in the right parietal lobe. (b) Brain 99mTc-ethyl cysteinate dimer (99mTc-ECD) single-photon
emission computed tomography (SPECT) imaging of the head and the eZIS analysis shows relative hypoperfusion in the right parietal lobe.

assess general cognitive function, the MMSE-J was
used. Visuospatial function was evaluated using the
Japanese version of the Trail Making Test A (TMT-A)
[12]. The span tests, i.e., Tapping Span Forward and
Digit Span Forward in the Clinical Assessment for
Attention [13], which have been used to assess visu-
ospatial function in patients with posterior cortical
atrophy [14], were also administered. Patients with
posterior cortical atrophy typically show differences
between these span tests, with a markedly short span
on the Tapping Span Forward test despite a relatively
preserved span on the Digit Span Forward test. To
assess linguistic function, we administered the Stan-
dard Language Test of Aphasia (SLTA) [15], which
has been widely used in Japan. Besides, we recorded
cognitive dysfunction observed during the daily life
of the patient while in the unit to assess his Clinical
Dementia Rating [16].

To better evaluate the severity of his shadow-
ing behavior, we followed the method developed
by Funayama et al., [9] in which the frequency of
shadowing behavior was scored as 0, never; 1, occa-
sionally; 2, moderately often; and 3, most of the time,
and the severity was scored as 0, none; 1, mild; 2,
moderate; and 3, severe. Severity was determined

based on the presence or absence of changes in shad-
owing behavior in response to external stimuli, such
as prompts from the therapist or the presence of
other patients. For example, if shadowing behavior
remained unchanged even with such external stim-
uli, it was classified as severe. If shadowing behavior
easily disappeared in response to prompts from the
therapist or stimuli from other patients, it was clas-
sified as mild. The total score was expressed as
the product of the frequency and severity scores.
MADRS-J [17] was used to assess his depression and
was administered both at admission and at discharge.
For brain imaging, magnetic resonance imaging and
Brain 99mTc-ethyl cysteinate dimer (99mTc-ECD)
single-photon emission computerized tomography
with easy Z-score imaging system (eZIS) analysis
[18] were used.

RESULTS

Upon neurological examination, the individual
never showed paresis, parkinsonian signs, involun-
tary movements, ataxia, sensory disturbance, and
primitive reflexes. He did not present with any
stimulus-bound behaviors, i.e., instinctive grasp reac-
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Fig. 2. Shadowing behavior. The patient wearing a striped shirt shows shadowing behavior. He follows another patient into that room. When
another patient leaves the room, he follows him out of the room again.

tion [19] or incidental utilization behavior [20, 21].
The results of the neuropsychological tests are pre-
sented in Table 1. In simple terms, the patient
exhibited severe cognitive impairments, with visu-
ospatial dysfunction being the most prominent,
followed by aphasia and disorientation. Notably, the
Trail Making Test (TMT) revealed severe visuospa-
tial dysfunction as the patient was unable to connect
circles, indicating a limitation in simultaneously
identifying multiple targets, which is consistent with
simultanagnosia [22]. Similarly, the patient displayed
a restricted span of one unit on the Tapping Span
Forward task, while managing to repeat three digits
on the Digit Span Forward task. Regarding speech,
the patient’s fluency remained intact; however, he
experienced frequent word finding difficulties, rep-
etition difficulties, and phonological paraphasias.

These characteristics align with the logopenic sub-
type, which can occur in conjunction with posterior
cortical atrophy [23]. It is important to note that the
patient’s verbal comprehension abilities were also
disrupted, highlighting the broader impairment that
extends beyond the typical features of logopenic sub-
type aphasia.

Observation of his daily living in the unit revealed
severe cognitive dysfunction, particularly severe
visuospatial dysfunction. He had difficulty position-
ing himself to sit in a chair and would attempt to
lie down on his bed to sleep, only to miss the bed
completely. He also had dressing apraxia in which
he put his clothes on backwards. During a meal, he
was able to see and grasp only one dish at a time
that was in front of him and could not see the other
dishes. He became lost even in this unit, suggest-
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Table 1
Results of the patient’s neuropsychological tests

Attribute Examination Patient Score Normal Population Score
for the 60s

Dementia severity Clinical Dementia Rating
(0, normal; 3 severe)

3 0

General cognitive function Mini-Mental State
Examination (MMSE)

3/30 Cutoff point: 24

Short-term memory Tapping Span Forward
Test

1 digit 4.7 ± 0.54 digits

Digit Span Forward Test 3 digits 4.9 ± 0.86 digits
Visuospatial function Trail Making Test

A(TMT-A)
unable to perform (due to his
simultanagnosia)

Cutoff point: 49 seconds
and/or 3 errors

Linguistic function Standard Language Test
of Aphasia (SLTA)

Word comprehension 9/10
Short-sentence comprehension 0/10
Object naming 5/20 Sentence repetition
2/5 phrases

A perfect score on all four
items

ing he had severe topographical disorientation, an
inability in navigating through environments [24]. In
addition, he often wandered into the rooms of female
patients, suggesting he had also landmark agnosia,
an inability to recognize surroundings, such as rooms,
buildings, and landscapes [25, 26]. Although he could
use everyday tools, such as a toothbrush, he could
not remember how to flush the toilet or even how to
open the door in his own room, suggesting that he
had apraxia for some tools. He also manifested mir-
ror agnosia [27], in which he sometimes misidentified
his own image when reflected in a mirror as a differ-
ent person and tried to talk to his image. Given these
difficulties, his Clinical Dementia Rating was rated
at 3 (severe).

Regarding the shadowing behavior assessment, the
patient had a maximum score of 9, with a frequency
score of 3 (most of the time) and a severity score
of 3 (severe). When the person he was following
almost fell over, the patient prevented his fall. When
a male patient with dementia whom he was follow-
ing entered the women’s restroom, he also went in
there. He followed only certain people, and his facial
expression was relatively calm and relaxed when he
was following one of those people, as if he felt safe
and enjoyed being with that individual. We never
stopped him from doing this shadowing behavior
during his stay in our unit, and he never got angry,
anxious, or depressed during the whole stay, even
though his psychotropic medications were discontin-
ued. His score on the MADRS-J at admission and
discharge was 3 and 2, respectively, both of which
were within the normal range of < 7 [23].

Figure 3A and 3B shows the follow-up brain
images at 65 and 66 years old. These images demon-

strated that this patient’s atrophy and hypoperfusion
developed as the disease progressed, with marked
atrophy and hypoperfusion in the right parietal lobe
as well as the contralateral left parietal lobe.

To sum up, this patient, with his posterior cortical
atrophy, exhibited remarkable shadowing behavior,
in conjunction with severe difficulties recognizing
his surroundings, including visuospatial dysfunction,
agnosia (prosopagnosia, mirror agnosia, and land-
mark agnosia), difficulties in verbal comprehension,
and disorientation, all of which substantially reduced
his ability to perform activities of daily living and
lead to dependency on others.

DISCUSSION

Here we describe in detail a degenerative patient
who had posterior cortical atrophy and exhibited
shadowing behavior. While we did not conduct any
pathological investigations, the patient’s neurological
and neuropsychological symptoms, combined with
the high prevalence of Alzheimer’s pathology in pos-
terior cortical atrophy [11, 28], support his clinical
diagnosis of early-onset Alzheimer’s disease with
posterior cortical atrophy.

In contrast to the previous case involving carbon
monoxide poisoning, where shadowing behavior was
observed [9], our patient did not exhibit stimulus-
bound behaviors or primitive reflexes. This suggests
that such behaviors may not always be essential for
the development of shadowing behavior. However,
both cases shared common features, including severe
visuospatial dysfunction, agnosia or semantic mem-
ory deficits, difficulties in verbal comprehension, and
disorientation. These observations imply that pro-
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Fig. 3. Follow-up brain images. (a) Fluid-attenuated inversion recovery (FLAIR) magnetic resonance imaging of the head of the patient at
66 years of age shows progressive atrophy of the right lateral temporal and parietal lobes as well as the left parietal lobe. (b) 123I-labeled
N-isopropyl-p-iodo-amphetamine (123I-IMP) single-photon emission computed tomography (SPECT) imaging of the head of the same
individual at 65 years of age and subsequent three-dimensional stereotactic surface projections (3D-SSP) analysis show that the relative
hypoperfusion of both parietal lobes has progressed.

found challenges in recognizing surroundings, both
visually and auditorily, could potentially contribute
to the manifestation of shadowing behavior.

This case involved posterior cortical atrophy,
which is a rare form of degenerative disease with
visuospatial dysfunction. However, because shadow-
ing is a relatively common symptom in dementia [4,
6], it may occur not only in cases of posterior cortical
atrophy but also in some cases of dementia, par-
ticularly typical Alzheimer’s disease [2]. Compared
to the behavioral symptoms observed in behavioral
variant frontotemporal dementia, which are asso-
ciated with frontal and anterior temporal atrophy,
Alzheimer’s disease is characterized by a broader
range of cognitive dysfunctions, including deficits
in episodic memory, visuospatial abilities, visual
perception, and receptive language skills [29, 30].
The cognitive impairments observed in Alzheimer’s
disease are associated with atrophy in posterior
brain regions, such as the medial temporal, pari-
etal, parieto-temporal, and temporo-occipital regions,
which play a role in recognizing stimuli from the
external world and contribute to visuospatial and
visual perception, as well as verbal comprehension
[31]. Consistent with this perspective, the present
case experienced severe visuospatial deficits, visual
perception dysfunction (several types of agnosia),

disorientation, and difficulties in verbal comprehen-
sion, collectively resulting in challenges in perceiving
the external stimuli. These difficulties significantly
impede the patient’s ability to recognize external
world as a whole. In such circumstances, patients
often become reliant on others, leading to a fear of
being left alone in some cases [7]. This fear may con-
tribute to the development of shadowing behavior,
which is considered an adaptive response to mitigate
excessive anxiety in these individuals [7]. This per-
spective aligns with the previous understanding that
shadowing behavior can arise from both cognitive and
psychological factors [4, 7]. Moreover, in the present
case, we provide more detailed and specific informa-
tion about dysfunctions that may be associated with
this shadowing behavior. It is important to note that
these dysfunctions are not limited to a single domain,
but rather encompass several aspects of recognition
functions.

Drawing definitive conclusions from this single
case is challenging, especially given the severity
of this patient’s deficits (MMSE 3/30). However,
the profound cognitive dysfunctions observed, par-
ticularly the severe difficulties in recognizing the
surroundings, could potentially contribute to the
development of shadowing behavior. To confirm
these proposed mechanisms, larger studies involving
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an adequate number of degenerative patients specifi-
cally focusing on shadowing behavior are needed.
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