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ABSTRACT

BACKGROUND: Patients admitted to the neuroscience intensive care unit often experience varying states of
confusion and restlessness. The purpose of this studywas to examine restlessness in acutely confused patients through
use of familiar photographs.METHODS: This randomized prospective pilot study placed family photographs (photos)
on the bedrail of confused patients during the night shift (8 PM to 4 AM) in a neuroscience intensive care unit. Wrist
actigraphywas used to examine restlessness when patients were turned to face the photos versus when theywere not
facing the photos.RESULTS: The 20 patients enrolled provided 34 nightsworth of data duringwhich 32 640 actigraph
readings were obtained. On the first night of study, the odds of wrist movement were higher when the patient was
facing thephotos comparedwith not (odds ratio, 1.51; 95%confidence interval, 1.42-1.61).During subsequent nights,
the odds of wrist movement were lower when the patient was facing the photos compared with not (odds ratio, 0.82;
95% confidence interval, 0.75-0.90). CONCLUSION: Use of familiar photos does not change restlessness,
agitation, or delirium on the first night of observation. However, the use of familiar photos may decrease
restlessness on the subsequent nights. There are important subjective observations from researchers and
family that suggest all subjects had a noticeable response when initially seeing the familiar photos.

Keywords: agitation, complementary and alternative medicine, critical care, delirium, family, family
engagement, nursing research
atients in the neuroscience intensive care unit
(NSICU) are acutely ill andmay experience confu-
sion, restlessness, or delirium for a variety of rea-

sons. Nurses and family members may attempt to man-
age these episodes using a combination of pharmacologic
and nonpharmacologic techniques and strategies. A
common strategy in the NSICU is for familymembers
to bring recognizable photographs (photos) to provide a
sense of familiarity and potentially calm the patient.1

The need for prospective research evaluating nursing in-
terventions is a top priority of the American Association
of Neuroscience Nurses.2 Given the scant literature to
support or refute the success of this nonpharmacologic
intervention to reduce confusion and restlessness, this
study was designed to explore the question: “Does ex-
posure to familiar images (family faces) reduce move-
ments that are associated with delirium?”
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Background
Delirium is a disorder of cognition and attention that
commonly affects the sleep-wake cycle and thinking
processes of an individual.3 In short, delirium affects
the usual ways of thinking and behavior in the acutely
ill patient and is associatedwith increased cognitive dys-
function at discharge.4,5 These patients often show signs
of fluctuating awareness, disorganized thinking, and im-
paired memory, attention, and thinking.6,7 Delirium is
characterized by acute onset with symptoms that fluctu-
ate over the course of the day, but symptoms may ap-
pear as early as the first or second postoperative day.8,9

Another caveat to the definition is the idea that delir-
ium is reversible and lasts short periods.10 Delirium
has many negative effects on individuals during their
stay in the hospital.11 Delirium is linked to longer
hospital stays, higher cost of care, long-term cognitive
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Family members stated that

providing the photos helped them

feel involved in their loved ones' care.
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dysfunction, and, in severe cases, mortality.12 Proactive in-
tervention combined with nonpharmacologic approaches
are recommended ways to manage delirium.13–15

Delirium is prominent in hospitalized patients; how-
ever, it is more prevalent and evident in critically ill pa-
tients. It is estimated that approximately 80% of inten-
sive care unit patients experience delirium.16 Patients
with delirium may present with increased movement.
Delirium can be categorized into hypoactive (lethargy, de-
creased movement), hyperactive (agitation, restlessness),
and mixed delirium. It can present itself in any combina-
tion of these symptoms and is patient specific. Hypoactive
delirium or quiet delirium is harder to diagnose and is as-
sociated with poor outcomes.13 Movement is a symptom,
a manifestation of restlessness. Electroencephalographic
(EEG) data are the more common intervention in char-
acterizing patterns of delirium, but actigraph data have
the potential to be a more cost-effective alternative in
studying delirium effects on movement.17,18

Actigraphy devices have become mainstream to track
things such as people's movement, habits, and lifestyle
choices. Actigraphy has been most cited in exercise or
sleep studies, but recent research supports the notion that
actigraph data may be useful in characterizingmovement
patterns in delirious patients.19 Most modern actigraphy
devices are noninvasive and do not pose any additional
discomfort to healthy volunteers. They have been used
in traumatic brain injury patients to assess rest-activity
cycles and in patients with delirium to gather data
on nighttime sleep duration, sleep fragmentation, and
so forth.20,21 Restlessness has been measured using
wrist actigraphy devices in dementia patients and cor-
related with other methods.22

Methods
This prospective randomized pilot study enrolledNSICU
patients whowere assessed as having persistent confusion.
Institutional review board approval was obtained before
conduction of any study activity. Patients with confusion
are unable to provide self-consent. Therefore, the legally
authorized representative was approached for consent.
The study procedures were explained to family mem-
bers sharing with them that the study required family
to provide 2 or 3 familiar photos that would be placed
on one of the bedrails and visible to the patient (Fig 1).

We used randomization without replacement to as-
sign which side of the bed would be used for the famil-
iar photos. The words “left” and “right”were placed in
envelopes, which were then sealed and shuffled. “Left”
signified left side of the patient. This was done to con-
trol for handedness of the patients, so as to not only
place photos on, or not on, a patient's dominant side.
After consent, patients were randomized by having a
nurse select one of the envelopes to determine on
which side of the bed the photos would be placed.
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Copyright © 2024 American Association of Neuroscienc
For each patient enrolled in the study, the legally
authorized representative provided a minimum of 2
and a maximum of 5 photos of people, places, or ani-
mals that are personal to the subject (eg, a photo of
the patient's spouse, family, or pet). These photos were
printed in color and taped to the assigned guardrail.
Consenting patients were able to participate for a min-
imum of 1 to a maximum of 4 nights of data collection.
The observation period was selected as 8 PM to 4 AM to
allow for the night shift to complete a handoff and per-
form an assessment, and to collect 8 hours of data before
morning laboratory draws. Four nights was selected be-
cause it is the median NSICU length of stay at the enroll-
ing institution. Because the data are paired, even if pa-
tients averaged only 2 nights of observation, a sample
size of 20 patients was estimated to be an adequate for
this pilot study (α= .05, power = 0.80, effect size = 0.70).

Wrist actigraphy placed on the dominant arm was
used for this study because it provided continuous data
on movement activity without interrupting a patient's
rest. Patients who are more restless have been shown to
move around more in their bed, which can be demon-
strated by moving their arms, and therefore wrist
actigraphy was found useful in showing restlessness or
agitation levels in patients who could not verbally com-
municate.23 The PhilipsActiwatch 2was used tomeasure
wrist actigraphy. This is a noninvasive, unobstructive de-
vice that fits on to any wrist size and is comfortable to
wear. It did not interfere with any medically necessary in-
terventions on or near a patient's hand, wrist, or arm. The
device tracked wrist movement and sleep/wake patterns
of the patient and was well equipped to monitor irregu-
lar sleep schedules typically seen in an NSICU patient.
Examples of metrics (rest, active, and sleeping) col-
lected from the Actiwatch can be seen in Supplemental
Digital Content 1, http://links.lww.com/JNN/A477.

Subjects were eligible for inclusion if they were
adults (>18 years old) admitted to the NSICU, had a
neurological or neurosurgical diagnosis, and had a Glas-
gow Coma Scale score less than 15 with a subscale eye
score greater than 2 and motor score greater than 3. Pa-
tients were eligible if they were able to tolerate bilateral
turning (turn to the left and to the right), and this practice
was included in their care plan. Patients with restraints
were excluded from participation. Chemically paralyzed
patients and those receiving continuous intravenous se-
dation were excluded. Persons younger than 18 years,
pregnant women, and prisoners were not approached
e Nurses. Unauthorized reproduction of this article is prohibited.

http://links.lww.com/JNN/A477


FIGURE 1 The positioning of photographs on the bedrail.
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for inclusion. Because of how the study explores how
patients react when seeing familiar images, we excluded
patients with documented blindness or lateral field cut.
Patients with a dominant paretic arm were excluded, al-
though patients with nondominant paretic arms were still
eligible. For example, if a patient was right-handed and
had a left middle cerebral artery stroke with total paresis,
Copyright © 2024 American Association of Neuroscience Nurses. U
he or she was not approached for inclusion. Patients
with pending discharge orders to leave the NSICUwere
not approached for enrollment.

Statistical analyses were completed using SAS v9.4
forWindows.Measures of central tendencywere devel-
oped for each variable and reported as mean (SD) for
interval and ratio data or as frequency (percentage)
nauthorized reproduction of this article is prohibited.
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for nominal and ordinal data. The primary hypothesis
was tested using simple linear regression with a P
value < .05 considered statistically significant.

Results
Of 25 patients or legally authorized representatives
approached for consent, 5 declined. A total of 20 pa-
tients and 34 nights of data were included for analysis.
The mean (SD) age was 62.15 (17.41) years, 12 (60%)
were female, 16 (80%) were White, and 16 (80%) were
non-Hispanic (Table 1). During the 34 nights of study,
there were 32 640 actigraph outputs (once every
30 seconds); of these, there were 8568 observations
during 4284 minutes, during which the patient had
wrist movement. During the study periods, patients
were positioned supine for 2884 minutes, left facing
for 5105 minutes, and right facing for 5270 minutes,
and there were 3061 minutes for which the direction
was not documented. All subjects were observed for at
least 1 night of data, 9 were observed for 2 consecutive
nights, 4 were observed for 3 consecutive nights, and 1
was observed for 4 nights in a row. Subjects stopped par-
ticipating when they no longer met inclusion criteria or
were transferred to another unit; there were no subjects
who opted out of the study.

On the first night, the 20 patients slept a mean (SD)
of 341.55 (115.47) minutes during the 8-hour period
of observation. This includes 2762 minutes facing left,
2809 minutes facing right, 1021 minutes supine, and
3008 minutes where the position was not documented.
There were 6215 minutes during which the 20 patients
were turned to face the photos. Therewas no association
between time spent facing toward a familiar photo and
the frequency of wrist movement (r2 = 0.12, P = .072;
see Supplemental Digital Content 2, http://links.lww.
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TABLE 1. Demographics and Sleep
Duration

Variable Patients (n = 20) Observations (n = 34)

Age, ya 62.2 (17.4) 59.9 (16.9)

Sexb

Female 12 (60%) 24 (70.6%)

Male 8 (40%) 10 (29.4%)

Raceb

Black 2 (10%) 4 (11.8%)

White 16 (80%) 24 (70.6%)

Asian 2 (10%) 6 (17.7%)

Ethnicityb

Hispanic 4 (20%) 5 (14.7%)

Non-Hispanic 16 (80%) 29 (85.3%)

Total sleep, mina 341.6 (115.5) 347.7 (117.7)

aMean (SD). bFrequency (%).

Copyright © 2024 American Association of Neuroscienc
com/JNN/A478). There odds of wrist movement were
higher when the patient was facing the photos compared
with not (odds ratio [OR], 1.51; 95% confidence in-
terval [CI], 1.42-1.61); this remained significant after
excluding the 3008minutes during which the position
was not documented (OR, 1.29; 95% CI, 1.19-1.39).

There were 9 patients who hadmore than 1 night of
observation. On the subsequent nights of observation,
subjects slept a mean (SD) of 356.4 (124.7) minutes
during the 8-hour period of observation. This includes
2343minutes facing left, 2461minutes facing right, and
1863 minutes supine, and there were 120 minutes for
which the position was not documented. There were
2522 minutes during which the 9 patients were turned
to face the photos during 2522 (37.49%) minutes of the
6727 minutes of observation. During nights 2, 3, and 4,
the odds of wrist movement were lower when the patient
was facing the photos compared with not (OR, 0.82;
95% CI, 0.75-0.90); this remained significant after ex-
cluding the 120 minutes during which the position was
not documented (OR, 0.82; 95% CI, 0.77-0.92).

Discussion
The data showmixed results. Research on nursing care
interventions to improve outcomes was the top priority
identified in a recent Delphi study.24 It was originally
hypothesized thatwristmovementwas indicative ofmore
restlessness in NSICU patients. In reviewing the findings,
this may not be the case. Night 1 resulted in highermove-
ment counts, whereas nights 2 to 4 showed a statistically
significant decrease in movement. Patients may have had
more wrist movement on night 1 even when they were
comforted by the photos. It is possible that patients were
reaching toward the photos, wanting to hold the photo,
or getting used to the feel of the watch on their wrist.
The presence of familiar photos may have stimulated
brain activity and motivated the patient to stay awake.
The intervention was timed to start at a particular time
of day, so the timing of the intervention may have im-
pacted the results.25 It is unclear whether the result would
have been different if the intervention were timed in re-
sponse to changes in the patient's condition (eg, more ag-
itated). Stimulation and virtual reality have been shown to
reduce the incidence of delirium in critically ill patients.26

Future iterations of our study could explore the use of famil-
iar photos in reducing restlessness during a day interval.

All patients responded to the photographs in some
manner. The research team recorded powerful obser-
vations in their field notes from the observation pe-
riods. When the photos were initially placed on the
patient's bed, subjects had clear and immediate positive
reactions. One patient smiled when she first saw the
photos and immediately recognized her daughter and
stated the date in which the photo was taken at her
daughter's graduation. Another patient when looking
e Nurses. Unauthorized reproduction of this article is prohibited.
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at the photos stated, “That's my dad, we look so much
alike it is scary….” Perhaps the use of familiar photos
would be most useful at reducing restlessness or agi-
tation during hours when overhead lights are more
typically on and photos are more easily viewed.

Along with the patients' interactions with the photos,
the study team received favorable feedback from family
members. Family members are part of the care team.27

Family members verbalized that providing the photos
helped them feel involved in their loved ones' care.
Our overall findings from this study reveal that familiar
photos invoke a response in confused patients. Further
study should be performed to explore the best use of fa-
miliar photos in NSICU patients, but it is notable that
these images can evoke a powerful emotional response.
The inclusion of family in the care of the patient is a
global health resource.28 Although we did not study the
impact of the intervention on the patient-family dyad,
this content is worthy of additional study.

Data from the second, third, and fourth nights showed
a significant reduction in movement from the 9 patients
who provided more than 1 night of data. Because of
the potential bias of a novelty effect, sleep studies often
disregard the first night of data.29 It is possible that, by
the second night, patients had become familiar with
the photos and had less restlessness. Alternatively, the
simple fact that most of the patients no longer met inclu-
sion criteria of being confused suggests that the inter-
vention may have had an unmeasured impact on recov-
ery. In either case, actigraphymay not adequately reflect
restlessness and agitation in NSICU patients.

Limitations
There are limitations to this pilot study. The actigraph
watch was the primary point of data collection. Quanti-
tative EEG not only has been successfully used as a bi-
ological signal for confusion or deliriumbut also has lim-
itations regarding application by nonepileptologists.30,31

Actigraphy is relatively simple, has been used in previ-
ous nursing research studies, and only examines move-
ment data.32 The actigraph is not specific to the type of
movement or the nature of the movement that was being
performed. Perhaps other methods for studying brain
activity, such as EEG, could yield more generalizable
results. Variations in movement in ICU patients are ob-
servable for many reasons including patient care, family
presence, and other devices attached to the patient. Gen-
eralizability is further limited because use of actigraph
excluded enrolling patients who were hemiplegic or
restrained (not uncommon in the NSICU).

Photos were chosen by the family under the assump-
tion that they were more likely to be familiar and held
meaning to the patient. However, this meant photos could
have been dated, dark, or cluttered. Low-quality photos,
photo size, andqualitymayhave affected theway inwhich
Copyright © 2024 American Association of Neuroscience Nurses. U
patients viewed the photos. Datawere not collected to eval-
uate photo quality. However, the design does represent a
real-world setting. The photos were taped to the bedrail in
close proximity to the lateral visual field. Having the photos
further away may have altered the results.

Conclusion
Use of familiar photos may decrease restlessness on the
second thru fourth night of observation, but not on the
first night. All subjects shared the finding of a noticeable
initial response to the photos. Familiar photos are easy to
obtain and safe to use, andmay reduce restlessness in crit-
ically ill patients. Our results support the need for contin-
ued study into this nonpharmacological intervention to im-
prove the patient experience. Further research in this field
should be performed on the effects of images in reducing
restlessness and confusion-associated symptoms.
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