Open access Research

Motor activity across delirium motor
subtypes in geriatric patients assessed
using body-worn sensors: a Norwegian

BM)J Open

To cite: Evensen S, Bourke AK,
Lydersen S, et al. Motor
activity across delirium motor
subtypes in geriatric patients
assessed using body-worn
sensors: a Norwegian cross-
sectional study. BMJ Open
2019;9:¢026401. doi:10.1136/
bmjopen-2018-026401

» Prepublication history for
this paper is available online.
To view these files, please visit
the journal online (http://dx.doi.
org/10.1136/bmjopen-2018-
026401).

The material presented in this
article was presented as an 8
min lecture at the European
Delirium Association yearly
meeting in 2017.

Received 30 August 2018
Revised 4 January 2019
Accepted 8 January 2019

| '.) Check for updates

© Author(s) (or their
employer(s)) 2019. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.

For numbered affiliations see
end of article.

Correspondence to
Dr Sigurd Evensen;
sigurd.evensen@ntnu.no

cross-sectional study

Sigurd Evensen,’? Alan Kevin Bourke,” ' Stian Lydersen,® Olav Sletvold, 2
Ingvild Saltvedt,’ Torgeir Bruun Wyller,** Kristin Taraldsen'

ABSTRACT

Objectives It remains unclear if geriatric patients with
different delirium motor subtypes express different levels
of motor activity. Thus, we used two accelerometer-based
devices to simultaneously measure upright activity and
wrist activity across delirium motor subtypes in geriatric
patients.

Design Cross-sectional study.

Settings Geriatric ward in a university hospital in Norway.
Participants Sixty acutely admitted patients, >75 years,
with DSM-5-delirium.

Outcome measures Upright activity measured as upright
time (minutes) and sit-to-stand transitions (numbers), total
wrist activity (counts) and wrist activity in a sedentary
position (WAS, per cent of the sedentary time) during

24 hours ongoing Delirium Motor Subtype Scalesubtyped
delirium.

Results Mean age was 86.7 years. 15 had hyperactive,
20 hypoactive, 17 mixed and 8 had no-subtype delirium.
We found more upright time in the no-subtype group than
in the hypoactive group (119.3 vs 37.8 min, p=0.042), but
no differences between the hyperactive, the hypoactive
and the mixed groups (79.1 vs 37.8 vs 50.1 min, all
p>0.28). The no-subtype group had a higher number of
transitions than the hypoactive (54.3 vs 17.4, p=0.005)
and the mixed groups (54.3 vs 17.5, p=0.013). The
hyperactive group had more total wrist activity than

the hypoactive group (1.238x10* vs 586x10* counts,
p=0.009). The hyperactive and the mixed groups had more
WAS than the hypoactive group (20% vs 11%, p=0.032
and 19% vs 11%, p=0.049).

Conclusions Geriatric patients with delirium
demonstrated a low level of upright activity, with no
differences between the hyperactive, hypoactive and
mixed groups, possibly due to poor gait function. The
hyperactive and mixed groups had more WAS than the
hypoactive group, indicating true differences in motor
activity across delirium motor subtypes, also in geriatric
patients. Wrist activity appears more suitable than an
upright activity for both diagnostic purposes and activity
monitoring in geriatric delirium.

INTRODUCTION
Delirium affects up to 50% of hospital-
ised older patients' and is associated with

Strengths and limitations of this study

» We investigated motor activity across groups of hy-
peractive, hypoactive, mixed and no-subtype delir-
ium in 60 acutely admitted geriatric patients with
delirium.

» We diagnosed delirium according to the DSM-5 cri-
teria and used the Delirium Motor Subtype Scale for
motor subtyping.

» By use of accelerometer data, we evaluated motor
disturbances in delirium as both upright activity,
total wrist activity and wrist activity in a sedentary
position.

» The major strengths of the study are the use of the
Delirium Motor Subtype Scale and the simultaneous
use of data from two accelerometer-based devices.

» The major limitations are the small number of pa-
tients in each group and the cross-sectional design.

increased risk of mortality, institutionalisa-
tion and dementia.” The core symptoms of
delirium are acute and/or fluctuating deficits
in attention, alertness and cognition that are
physiological consequences of an underlying
medical condition,3 and old age, comorbidity
and cognitive and physical impairment are
the most important risk factors.” Four motor
subtypes of delirium have been identified—
hyperactive, hypoactive, mixed and no-sub-
type delirium.” Most studies have found the
highest mortality in patients with the hypoac-
tive subtype.”™®

Previous studies on delirium motor
subtypes and prognosis have used different
tools for subtyping, such as the Liptzin and
Levkoff schema,” the Richmond Agita-
tion and Sedation Scale’ and the Memorial
Delirium Assessment Scale’ * with the two
latter tools not specifically developed for
motor subtyping. The concordance between
subtyping tools is low'’ and it is therefore
difficult to compare results from these
studies'' and draw firm conclusions about the
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prognosis of the different subtypes. Through systematic
improvement of previous subtyping tools, Meagher et al
developed the Delirium Motor Subtype Scale (DMSS)
which focuses on true motor features and no associated
features like behavioural or psychiatric symptoms.'
The DMSS lists four hyperactive and seven hypoactive
features. Patients with two or more hyperactive features
have hyperactive delirium, and patients with two or more
hypoactive features have hypoactive delirium. Patients
with both hyperactive and hypoactive features have mixed
delirium, and those with fewer than two motor features
have no-subtype delirium. DMSS is the only validated
subtyping tool,"” including validation against objective
measures of motor activity. Using a thigh-worn acceler-
ometer-based device, Godfrey and Meagher studied 25
patients with DMSS-subtyped delirium in a palliative
care unit. Patients with hyperactive delirium had higher
amounts of motor activity than those with hypoactive
delirium, and patients with mixed delirium had amounts
of motor activity between those of the hyperactive and the
hypoactive groups.'*

To our knowledge, this is the only study comparing
motor activity across delirium motor subtypes by use of
accelerometer-based devices. The thigh-worn device
used by Godfrey and Meagher uses the inclination of
the thigh to distinguish between standing/stepping
(upright) and sitting/lying (sedentary) positions,”” and
since many older patients are not able to stand and/or
walk due to frailty, amputations and sequelae after stroke,
this device might not capture all aspects of motor activity
in geriatric patients. Still, there are reasons to believe
that geriatric patients, independent of gait function, do
express delirium motor disturbances. There is a need
to investigate if there are differences in upright activity
across DMSS-defined motor subtypes also in frail geri-
atric patients, furthermore to investigate if these patient
groups do express delirium motor disturbances in other
ways than upright activity. The aim of this study is thus
to compare motor activity across DMSS-defined delirium
motor subtypes in hospitalised geriatric patients, using
midnight to midnight recordings of total wrist activity and
wrist activity in a sedentary position (WAS), in addition to
upright activity.

METHODS

Design, settings and participants

This is a cross-sectional study investigating motor activity
by use of accelerometer-based devices in a limited
time frame in a selected group of geriatric patients with
verified, motor subtyped and ongoing delirium. The study
was conducted at the geriatric ward at St. Olavs Hospital,
Trondheim, Norway, between 6 May 2015 and 31 January
2017. The ward has 15 beds and is an integrated part of
the medical department. The majority of patients are
acutely admitted with medical conditions like infections,
cardiorespiratory symptoms, cognitive symptoms or inju-
ries after falls.'® The patients receive comprehensive

geriatric assessment'’ and care by an interdisciplinary
team of physicians, nurses, physiotherapists and occu-
pational therapists. The ward has only single bedrooms
and is built to enhance orientation and physical activity.
There is no use of physical restraints.

The inclusion criteria were age =75 years and acute
admittance to the geriatric ward. We did not exclude
any patients due to diagnoses like dementia, prevalent
delirium, other neuropsychiatric conditions or sensory
deficits. Patients transferred from other wards were
eligible for inclusion if acutely admitted to the first ward.
Staff members included patients as soon as possible and
always within 24 hours after admission. Only patients with
complete 24hours activity monitoring centred on the
time of diagnosis of delirium were included in the final
analysis.

We collected written informed consent from the indi-
vidual patients or from a proxy if the patient had obvious
signs of cognitive impairment. We did not include cogni-
tively impaired patients who refused participation.

Diagnosis of delirium and motor subtypes

Two geriatricians (SE and OS) who had received supervi-
sion by an experienced delirium researcher (TBW), diag-
nosed delirium according to the Diagnostic and Statistical
Manual of Mental Disorders (DSM)-5 criteria,’ stressing
that there had to be a somatic precipitating cause. To
diagnose delirium superimposed on dementia, we inter-
viewed nurses and proxies and reviewed medical records
to clarify that the present symptoms were not due to an
existing dementia. We did delirium subtyping according
to the DMSS and considered the motor subtype as stable
during the observation period."”” We based the diag-
noses on interviews with the patients, supplemented with
information from proxies, nurses and chart reviews as
described by Saczynski et al'® and used all available infor-
mation from the chosen 24 hours period of activity moni-
toring when deciding motor subtypes.

Activity monitoring

We asked the patients to wear two body-worn accelerome-
ter-based devices during their hospital stay; one activPAL
(35x53x7mm, 15g, activPAL, PAL Technologies, Glasgow,
UK) attached to the midpoint of the anterior right
thigh using a waterproof tape and one ActiGraph GT3X
(38x37x18mm, 27g, ActiGraph, Pensacola, Florida,
USA) attached to the right wrist using a wristband. A
nurse or a physiotherapist not participating in diagnosing
and subtyping of delirium attached the devices immedi-
ately after inclusion and registered the time of attach-
ment, making sure the devices did not interfere with
equipment for monitoring and intravenous lines. Ward
nurses removed the devices during CT and MRI scans
and showering, registering the time of removals and reat-
tachments. If the patient removed one or both devices
more than once, the staff considered that the patient did
not want to wear the devices and did not reattach them.
Patients wore the devices until discharge. A data scientist
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not involved in any other parts of the project (AKB), anal-
ysed the activity data when the recruitment of patients was
terminated. Consequently, the assessors of DMSS (SE,
OS) were blinded to the results of activity monitoring.

ActivPAL outcomes

The activPAL uses the inclination of the thigh to distin-
guish between upright and sedentary positions. Activity
monitoring using activPAL devices is a validated method
for quantifying physical activity in geriatric inpatients,
except for measures of step count due to low gait speed. '’
We derived information regarding the duration of upright
and sedentary events from the manufacturer’s comma-sep-
arated values (CSV) file using software V.7.3.32 (activPAL,
PAL Technologies) and a custom MATLAB (MATLAB
V.7.1. The MathWorks, Natick, Massachusetts, USA, 2005)
program to export an Excel spreadsheet (Office Excel
V.11.0, Windows XP Professional, Microsoft, 2003) with
outcome values for all patients. The minimum length
of an upright event for the sample was 10s. We used the
activPAL Events file to determine the quantity and distri-
bution of upright and sedentary events. We used upright
time (minutes per 24hours) and the total number of
sit-to-stand transitions as measures of upright activity.

ActiGraph outcomes

The ActiGraph is a triaxial accelerometer usually worn
on the wrist or the hip."”* Using the ActiLife software
(V.6.13.3), we filtered and accumulated the raw accel-
erometer signals into 1 s non-overlapping epochs and
exported them to CSV files. We defined a threshold of
0.5 (units: In (countss™)) to separate static from dynamic
behaviour of the wrist. We used the total number of
counts above the threshold as an outcome measure of
total wrist activity.

Synchronised outcome

We synchronised both devices using their respective time-
stamps and exported the synchronised data from both
devices into GSV files. Based on time spent in a sedentary
position, according to activPAL data, we generated a new
variable indicating WAS. WAS describes the percentage
of total sedentary time with wrist activity above the previ-
ously mentioned threshold.

Baseline characteristics

We collected demographic information on age, sex and
nursing home stays from the patients’ hospital records.
We used the Short Physical Performance Battery”' (SPPB,
0-12, 12 is the best score), completed as early as possible
during the hospital stay, as a measure of physical function.
An SPPB score below 10 predicts all-cause mortality.*®
We retrospectively completed the Global Deterioration
Scale® as a measure of prehospital cognitive impairment
(1-7, an increasing score indicates worse cognitive func-
tion) and the Barthel Index** as a measure of prehos-
pital personal activities of daily living (p-ADL) function
(0-20, an increasing score indicates better p-ADL func-
tion). We calculated the Acute Physiology and Chronic

Health Evaluation IIscore®(0-71, an increasing score
indicates higher morbidity) and the Cumulative Illness
Rating Scale® (0-56, a higher score indicates more
serious chronic disease) as measures of morbidity and
comorbidity.

Statistical analysis

We present descriptive statistics as means, SD and ranges
for continuous and ordinal variables and as percentages
for dichotomous variables. We checked data for normality
by visual inspection of Q-Q plots and compared subgroups
using analysis of variance (ANOVA) with Scheffé
correction for normally distributed variables and Krus-
kal-Wallis test/ Mann Whitney U test with Dunn correction
for non-normally distributed variables. We considered
two-sided p<0.05 as significant. We used SPSS V.24 for all
statistical analyses and report the results according to the
Strengthening the Reporting of Observational Studies in
Epidemiology cross-sectional reporting guidelines.

Patients and public involvement

Neither patients nor public were directly involved in the
development of the research questions, study design,
outcome measures, recruitment and conduct of the study.
A summary of the main results will be communicated to
the study participants on request.

RESULTS

We enrolled 311 patients, of whom 103 (33.1 %) had
delirium. The final analysis included 60 patients with
complete data from both devices for a 24-hour period
with ongoing, motor subtyped, delirium. Among these,
15 had hyperactive, 20 hypoactive, 17 mixed and eight
no-subtype delirium. Among those without complete
activity monitoring, 10 had delirium only prior to arrival
and could not be subtyped, 12 had hyperactive delirium,
10 had hypoactive delirium, 7 had mixed delirium and
4 had no-subtype delirium. Figure 1 shows the flow of
patients. As shown in table 1, the 60 patients had a mean
age of 86.7 years (SD 5.2) and a mean SPPB score of 2.7
(SD 3.1). Table 2 shows activity monitoring data for all
groups and p values for all pairwise comparisons. Figure 2
shows box plots illustrating different aspects of motor
activity across motor subtypes.

Upright activity

Upright time and transitions were not normally distrib-
uted due to low levels of upright activity. The Krus-
kal-Wallis test showed significant differences between the
groups for both upright time (p=0.015) and transitions
(p=0.005). There were no significant differences between
the hyperactive, hypoactive and mixed groups. We found,
however, a significantly higher amount of upright time
in the no-subtype group than in the hypoactive group
(mean 119.3min vs 37.8 min, p=0.042) and a significantly
higher number of transitions in the no-subtype group
than in both the hypoactive and mixed groups (mean
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Enrolled patients

(n=311)

Patients without delirium

—>

(n=208)

Patients with delirium

(n=103)

Device not worn during
delirium-episode
(n=23)

—>

Non-complete data due to:
One or both devices lost (n=7)
Patient removed devices (n=5)
Devices worn <24 hours (n=3)
Technical failure activPAL (n=5)

—

v

Patients with 24- hour
activity monitoring during
on-going, motor subtyped,

delirium

(n=60)

Figure 1 Flow chart summarising reasons why patients did
not complete 24 hour activity monitoring.

no-subtype 54.3 vs hypoactive 17.4, p=0.005, and mixed
17.5, p=0.013).

Total wrist activity
ANOVA analysis showed significant overall group differ-
ences for a total number of counts (p=0.004). We found

a significant difference between the hyperactive and the
hypoactive group, with a significantly higher number of
counts (1238x10* vs 586x10%, p=0.009) in the hyperactive

group.

Wrist activity in sedentary position

ANOVA analysis showed significant overall group differ-
ences for WAS (p=0.011). Comparing the hyperactive
and the hypoactive group, we found a significantly higher
amount of WAS (20% vs 11%, p=0.032) in the hyperactive
group. Comparing the mixed group and the hypoactive
group, we found a significantly higher amount of WAS
(19% vs 11%, p=0.049) in the mixed group.

DISCUSSION

In this cross-sectional study on hospitalised geriatric
patients with delirium, we found a low level of upright
activity with no significant differences between the hyper-
active, hypoactive and mixed groups. However, the no-sub-
type group had significantly more upright time than the
hypoactive group and a significantly higher number of
transitions than both the hypoactive and the mixed
groups. In addition, we found significant differences in
WAS between the hyperactive, hypoactive and the mixed
groups, with higher amounts of WAS in the hyperactive
and mixed groups than in the hypoactive group.

To our knowledge, this is the first study to simultaneously
measure motor activity as both upright activity and wrist
activity in geriatric patients with delirium motor subtyped by
use of the DMSS, the onlyvalidated tool for motor subtyping.
Godfrey conducted the only previous study analysing motor
activity across DMSS-defined motor subtypes, but reported

Table 1 Baseline characteristics for patients with hyperactive, hypoactive, mixed and no-subtype delirium

Hyperactive Hypoactive Mixed No-subtype

(n=15) (n=20) (n=17) (n=8)

Mean (SD) P value*
Age (years) 86.3 (6.3) 85.5 (4.4) 88.7 (4.7) 86.1 (5.8) 0.28
p-ADL Function Barthel Index score (0-20) 16.3 (3.3) 14.2 (4.6) 15.8 (2.8) 16.5 (4.1) 0.29
Cognitive Function GDS score (1-7) 4.5 (1.5) 4.1 (1.1) 4.0 (1.4) 3.8 (1.0) 0.58
Physical Function SPPB score (0-12) 4.2 (3.8) 1.2 (1.5) 2.1(2.9) 5.1 (3.0) 0.003
Drugs on admittance (no) 6.1 (4.0) 6.8 (2.8) 6.9 (3.5) 5.5 (2.3) 0.73
Acute lliness APACHE Il score (0-71) 8.5(1.9) 10.0 (3.6) 9.5 (2.5) 9.6 (2.4) 0.49
Comorbidity CIRS score (0-56) 14.6 (4.6) 16.0 (4.5) 14.9 (4.5) 14.8 (4.6) 0.81
Body mass index (kg/m?) 24.8 (2.3) 23.6 (3.8) 23.3(3.9) 21.6 (4.5) 0.28
No (%)

Female (%) 8 (53) 8 (40) 10 (59) 5 (63) 0.61
Living at home (%) 12 (80) 18 (90) 17 (100) 8 (100) 0.17
Dementiat (%) 10 (67) 15 (75) 13 (77) 5 (63) 0.86

*P values are calculated using one-way analysis of variance for continuous variables and Pearson’s x2 test for categorical variables.

TGlobal Deterioration Scale >4.

CIRS, Cumulative lliness Rating Scale; GDS, Global Deterioration Scale; p-ADL, personal activities of daily living; SPPB, Short Physical
Performance Battery; APACHE I, Acute Physiology and Chronic Health Evaluation .
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Table 2 Motor activity during 24 hours for the entire group and the four delirium motor subtypes, and pairwise comparisons of

motor activity between delirium motor subtypes

Motor activity, mean (SD)

Wrist activity in sedentary

Upright activity Total wrist activity position (WAS)
Transitions Counts WAS (% of time in sedentary

Subtype N Upright time (min) (numbers) (numbersx10%) position)

All 60 62.5 (68.2) 24.7 (21.3) 950 (588) 16.2 (8.7)
Hyperactive 15 79.1 (65.0) 26.9 (19.9) 1238 (683) 19.7 (9.0)
Hypoactive 20 37.8 (38.7) 17.4 (14.9) 586 (445) 11.2 (7.6)
Mixed 17 50.1 (71.4) 17.5(12.2) 1031 (531) 18.9 (9.0)
No-subtype 8 119.3 (93.1) 54.3 (28.5) 1148 (433) 16.3 (5.0)
Comparison P value*t

Hyperactive versus mixed 0.447 1.000 0.757 0.995
Hyperactive versus hypoactive  0.281 0.835 0.009 0.032

Mixed versus hypoactive 1.000 1.000 0.109 0.049
No-subtype versus hypoactive  0.042 0.005 0.111 0.520
No-subtype versus hyperactive  1.000 0.247 0.986 0.826
No-subtype versus mixed 0.070 0.013 0.967 0.906

*Pairwise comparisons for upright activity are Dunn—corrected.
TPairwise comparisons for wrist activity are Scheffé —corrected.

only upright activity.'* Patients included were substantially
younger than our sample (mean age 70.7 years vs 86.7
years) and the overall finding was significant differences
between the hyperactive and the hypoactive groups with
the mixed group between the other groups. We could not
reproduce these findings, probably because our patients

Upright time (minutes) Sit to stand transitions (numbers)

400- 120

100
300
200 60 .
40-
é ” é é
0
Mixed

No-subtype i i Mixed

100

. =

Hyperactive Hypoactive

Counts (numbers x 10%)
2500 40

WAS (%)

2000:

1500

T 20
1000 El

500

0 0

Figure 2 Box plots with delirium motor subtypes on the
x-axes and time in upright position, sit-to-stand transitions,
counts and wrist activity in sedentary position (WAS) in

per cent of the total time in sedentary position on the y-axes.
The horizontal line in each box is the median, and the bottom
and top of the boxes are the quartiles.

are frail with heavily impaired gait function illustrated by a
mean SPPB score of 2.7, and on a group level are incapable
of expressing hyperactivity through increased amounts of
upright activity. For total wrist activity, however, our results
comply with Godfrey’s with a significant difference between
the hyperactive and the hypoactive groups and the mixed
group between these. In our material, WAS separates the
hypoactive group from both the hyperactive and mixed
groups, which complies with the DMSS that states that both
the hyperactive and the mixed groups have some sort of
hyperactivity. In sum, the results from wrist actigraphy illus-
trate that also geriatric patients with delirium have motor
disturbances that apply with the DMSS and can be captured
by use of devices measuring aspects of motor activity other
than upright time and that wrist activity, especially during
sedentary behaviour, is a promising motor activity measure
in frail, geriatric patients since it is independent of the
patient’s gait function.

Figure 2 illustrates a large variability within all groups for
all measures of motor activity. This probably reflects that
factors other than motor subtype also influence motor
activity in geriatric patients with delirium, such as acute
disease, frailty, brain pathology like Parkinson’s disease and
vascular dementia, lower limb function and sequelae after
strokes and amputations. We identified discharge diag-
noses with the potential of influencing motor activity in a
negative way like strokes, fractures and difficulties to walk
due to frailty or subcortical brain pathology in 33 out of 60
patients. In our sample, a low level of physical function is
illustrated by low SPPB score in all groups, illustrating that
geriatric patients with delirium are hardly able to get out
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of bed and walk. According to SPPB score, the hyperactive
and the no-subtype groups seem to have a better physical
function, but this might reflect the impact of the motor
subtype on the SPPB performance rather than patients’
physical function at baseline. When it comes to activity
monitoring data, the patients with hyperactive delirium had
low levels of upright activity, with a mean value of 79 min of
upright time and 27 transitions per 24 hours. This illustrates
that geriatric patients with delirium, and even those with
hyperactive delirium, spend a majority of time in a seden-
tary position. Thus, clinicians cannot rely on wandering
and changing of posture when looking for delirium. Our
results indicate that patients with both hyperactive and
mixed delirium express hyperactivity through wrist activity,
and that clinicians should evaluate signs of restlessness in
bed or in a chair rather than judging upright activity when
looking for delirium.

This is the first study to report results of an accelerome-
ter-based motor activity analysis in the no-subtype group.
Some speculate that the no-subtype group represents
less serious, questionable or resolving delirium." *’ In
our study, the main finding for this group was a higher
amount of upright activity than both the hypoactive and
mixed groups. The no-subtype group spent 119.3min out
of 24hours in an upright position, which is almost iden-
tical to the 117.1 min of a general casemix of hospitalized
geriatric patients that we have recently reported from our
ward.'® This might indicate that the three motor subtypes
hyperactive, hypoactive and mixed delirium represent
fundamental motor disturbances eventually resulting
in reduced motor activity, whereas the no-subtype
represents a milder delirium not reaching the threshold
for developing motor disturbances and that patients with
no-subtype delirium thereby have a higher level of motor
activity, more similar to patients without delirium. Thus,
the important differences in motor activity in patients
with delirium may be between the majority with motor
symptoms and the minority without motor symptoms.
This view is supported by a study finding that 38 patients
with unsubtyped delirium had less wrist activity than 32
patients without delirium during the first 24hours after
cardiac surgery.® In sum, the results from studies using
activity monitoring in patients with delirium indicate that
delirium, in general, is associated with less, and not more
motor activity and also raises the question if the term
‘hyperactive delirium’ is misleading.

Strengths and limitations

The major strengths of this study are the simultaneous
use of two accelerometer-based devices to measure both
upright activity and wrist activity simultaneously and the
use of DMSS for motor subtyping. This is also the first
study to include the no-subtype group in analyses of motor
activity. Our patients are old and frail. This is a strength
since such patients frequently have delirium and were not
recruited in previous research on delirium and activity
monitoring, but also a limitation since our results are not
necessarily applicable to patients with delirium in other

settings. The sample of 60 patients is large compared with
the only previous study in the field, although the small
number of patients in each subgroup is the major limita-
tion, creating a risk of type II error and preventing firm
conclusions. There is also a possibility that patients with
the most intense delirium were not included or did not
complete activity monitoring, introducing a possible inclu-
sion bias influencing the results. A potential bias is that
patients with hyperactive delirium were slightly over-rep-
resented among those who did not complete 24 hours
activity monitoring. Another important limitation is the
cross-sectional design. A recent publication indicates that
a substantial number of patients with delirium fluctuate
between subtypes,”” but we believe this has limited impact
on our results since the activity monitoring was done in
a limited time frame centred on the time of diagnosing
and subtyping.

CONCLUSIONS

In this sample of frail, geriatric patients with delirium, we
found a low level of upright activity with no differences
between the hyperactive, hypoactive and mixed groups for
neither upright time nor transitions. However, we found
differences across these groups in both total wrist activity
and WAS, indicating that there are true differences in
motor activity across DMSS-defined motor subtypes also
in geriatric patients with delirium. Our results indicate
that restlessness while in a sedentary position is a more
reliable clinical feature than wandering and changing of
posture when looking for delirium in geriatric patients.
Further research should address how motor features can
improve the diagnostic workup of delirium in general
and explore possible therapeutic consequences for the
different delirium motor subtypes.
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