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Requirements of a cognitive-
motor spatial orientation training
for nursing home residents:
an iterative feasibility study

Introduction

Age-related physical and cognitive de-
cline (Khan, Singer, & Vaughan, 2017)
decreases mobility and quality of life
(Colombo et al., 2017; Stöckel, Wunsch,
& Hughes, 2017; Sverdrup et al., 2018).
This promotes multimorbidity, which
can lead to higher requirements for care
and in turn to long-term care facility
institutionalization (Akner, 2009). This
relocation may cause some behavioral
changes in terms of cognition and life
space mobility. Many nursing home
residents are sedentary, sitting or lying
for longer periods during the day, even
though they can walk independently
without technical or human assistance
(MacRae, Schnelle, Simmons, &Ouslan-
der, 1996; Kuck, Pantke, & Flick, 2014).
Jansen, Diegelmann, Schnabel, Wahl,
and Hauer (2017) found that life space
in nursing home residents is limited
and a lot of time is spent in the private
room. According to the concept of life-

Trial registration
The trial was registered retrospectively
at DRKS.de with registration number
DRKS00020518 on February 19, 2020, and
was granted permission by the local ethics
committee faculty of psychology and human
movement science,University of Hamburg (No.
2019_248and2020_310).

space mobility, life-space is defined as
the social and physical environment in
which the residents move on a daily
basis. It is divided into four hierarchical
areas (Tinetti & Ginter, 1990): (1) the
residents’ private room, (2) the care sec-
tion in which the private room is located,
(3) all public areas within the facility,
and (4) the area outside the facility.
A larger life-space has been associated
with a higher quality of life and good
physical, cognitive, and psychosocial
health (James, Boyle, Buchman, Barnes,
& Bennett, 2011; Taylor, Buchan, & van
der Veer, 2019). In contrast, the seden-
tary lifestyle of nursing home residents
(Ice, 2002) promotes a reduction in inde-
pendent activities of daily living (ADL;
McGuire, Ford, & Ajani, 2006) and an
increased risk of falling (Muir, Gopaul,
&Odasso, 2012). The interaction of cog-
nitive decline and decreasing mobility
results in reduced physical activity and,
in turn, in limited life-space mobility
(Snih et al., 2012; Tung et al., 2014). This
decreased mobility comes with less cog-
nitive stimulation (Norton, Matthews,
Barnes, Yaffe, & Brayne, 2014; Jansen et
al., 2017), and eventually, a downward
spiral in overall cognitive and physical
function begins.

One of the highly complex cognitive
abilities affected by age-related decline,

even in mobile elderly, is spatial orienta-
tion and navigation (Taillade, N’Kaoua,
& Sauzéon, 2016; Hilton, Muffato, Slat-
tery, Miellet, & Wiener, 2020; Lokka &
Çöltekin, 2020). Since finding a specific
destination and the way back appears
to be well-preserved in familiar envi-
ronments (Rosenbaum, Winocur, Binns,
& Moscovitch, 2012), finding one’s way
in unfamiliar environments becomes
more challenging in age (Kirasic, 1991;
Wiener, Kmecova, & De Condappa,
2012; Muffato, Meneghetti, Doria, & De
Beni, 2020). When moving into long-
termcarehomes, residents get exposed to
a spatially challenging new environment
that might increase uncertainty about
finding one’s way around the care facility
and its environment. To orientate within
and around the facility allocentric refer-
ence frames that allow coding of spatial
information independent of the navi-
gators’ current position and orientation
are necessary (for example for taking an
alternative route, if a previously learned
route is blocked for cleaning). However,
these functions decline with increasing
age (Harris, Wiener, & Wolbers, 2012;
Antonova et al., 2009; Gazova et al., 2013;
Zhong & Moffat, 2018). Furthermore,
an egocentric reference frame allows
coding of spatial information concern-
ing the navigator herself, like learning
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a route from your room to the training
room by sensorimotor associations that
couple egocentrically perceived land-
mark information (elevator, corner, etc.)
with an egocentric action (turn left).
Therefore, egocentric orientation is rel-
evant to orientate in the nursing home
environment, but remains preserved in
older age (Moffat, Elkins, & Resnick,
2006; Colombo et al., 2017; Fricke &
Bock, 2018).

For daily activities there are cer-
tain aspects within the interaction of
the egocentric and allocentric reference
frames according to life-space mobility:
Both egocentric and allocentric refer-
ence frames can be used in combination
for the entire life-space, but they might
differ in their preferred use across life-
space (Iaria, Palermo, Committeri, &
Barton, 2009; Ruggiero, D’Errico, & Ia-
chini, 2016). Everyday spatial activities
use combinations of ego- and allocen-
tric processes. For example, turning
a corner leads to sensory feedback from
the vestibular, proprioceptive and visual
system that is processed within an ego-
centric frame of reference, but can be
aligned with external visual information
(landmarks visible behind the corner)
in an allocentric frame of reference
(Gramann, 2013).

The preferred use of one or the other
spatial frames of reference might dif-
fer dependent on the available informa-
tion and navigation goals. While in life-
space 1, most or all objects and their lo-
cations are in sight (vista space) no men-
tal representation is necessary to retrieve
these locations and simple actions (e.g.,
turning around) can bring the desired
object in sight. Beyond life-space 1, but
inside the nursing home, the location of
goals (e.g. the dining room) might not
be directly visible and spatial represen-
tations are necessary to reach a desired
goal location. The easiest is to follow
a visual beacon that is the goal or that
is located near the goal location. Routes
can be recalled as a sequence of (ego-
centric) sensorimotor associations (turn
left when leaving the room, then right
at the elevator) or can be computed by
combining the momentary location and
orientation with respect to a survey rep-
resentation of the goal location relative

to other locations (e.g., one’s own room,
the elevator, and the dining room). Sur-
vey knowledge can be used to flexibly
compute different routes to known lo-
cations and even to locations that have
not been visited before (Siegel & White,
1975). Using route representations be-
comesmore demanding with an increas-
ing number of routes to be remembered
and an increasing number of associations
within each remembered route. Allocen-
tric representations (e.g., survey repre-
sentation) allow for more flexible nav-
igation strategies like taking shortcuts
in case, for example, a route segment
is blocked (Colombo et al., 2017). Out-
side the nursing home (life-space areas 3
and 4), route length and the number of
sensorimotor associations increases, ren-
dering it more difficult to remember the
correct route. Here, landmarks can be
used to orient and to compute the rela-
tive location of goals that are not directly
in sight (triangulation). In this sense, the
use of landmarks reduces the amount of
sensorimotor associations to reach the
bus station and allow for beacon naviga-
tion (go into the direction of a landmark)
until further relevant information comes
in sight.

In summary relocation to a nursing
home might be a major challenge, as the
residents have to adapt to the new envi-
ronment. Interventions to enhance cog-
nitive and motor fitness should address
these aspects. However, there is evidence
that even in old age brain and body plas-
ticity remains (Erickson &Kramer, 2009;
Moffat et al., 2006; Westlake & Culham,
2007). Therefore, implementing specific
training interventions fostering mobility
in nursing home residents is ofmajor im-
portance and can help to preserve cogni-
tive and motor resources (Bischoff et al.,
2021; Jansen et al., 2017; Demnitz et al.,
2016; Sverdrup et al., 2018). Evaluations
of exercise interventions indicate that es-
pecially cognitive-motor task training is
beneficial to maintain or even improve
cognitive and motor abilities in older
age (Wollesen, Wildbredt, van Schooten,
Lim, & Delbaere, 2020a; Wollesen &
Voelcker-Rehage, 2014). Some studies
investigating spatial orientation abilities
demonstrated improvements in mental
rotation (Whitlock et al., 2012), task-

specific performance in virtual environ-
ments (Lövdén et al., 2012), and route
finding (Kober et al., 2013). For example,
Mitolo, Borella, Meneghetti, Carbone,
and Pazzaglia (2017) implemented a spa-
tial orientation training (route learning)
for nursing home residents. As a result,
they found significant improvements in
route learning in post- and retention-
testing after three months, compared to
their control group doing cognitive ac-
tivities (e.g., reading newspapers, watch-
ing movies with group debates). Beside
this first framework of spatial orientation
training, there is a lot of evidence that
cognitive-motor training as a combina-
tion is more effective than the training of
both aspects separately (Tait, Duckham,
Milte, Main, &Daly, 2017). However, for
mobility within a nursing home, the resi-
dents need both: the cognitive resources
or abilities to find their ways through
the environment and the physical capac-
ity for daily movements into life spaces
outside their room.

To overcome the sedentary lifestyle
of nursing home residents and to en-
hance life-space mobility, spatial orien-
tation training could be conducted with
motor-fitness components for this tar-
get group. It can be assumed that three
pathways of physical training are bene-
ficial for this target group: (1) physical
activityand target-group specific exercise
to increase cognitive and motor fitness,
(2) social involvement with related psy-
chosocial parameters and mental health,
and (3) enhanced cognitive stimulation,
also associated with cognition and phys-
ical and global functioning promoting
independence in everyday life and qual-
ity of life (Kramer & Colcombe, 2018;
Newsom, Shaw, August, & Strath, 2018;
Smith et al., 2019; Warbuton & Bredin,
2017).

Moreover, to design innovative and
effective spatial orientation training, ex-
isting recommendations for cognitive-
motor interventions can be applied: the
traininghas tobe implemented for amin-
imum of 3 months and should be per-
formed at least 60min per week (Wolle-
sen, et al., 2020a; Herold, Müller, Gron-
wald, & Müller, 2019). The training
should be adapted to the participants’ in-
dividual preconditions (e.g., movement
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limitations, hearing impairments, lowvi-
sion) (Herold et al., 2019), and challenge
participants progressively according to
the FITT principle (Frequency, Intensity,
Time, Type; Garber et al., 2011). Addi-
tionally, the spatial orientation exercises
should target the use of both spatial ref-
erence frames, i.e., the combination of
egocentric and allocentric tasks should
train the well-preserved use of egocen-
tric reference frames incombinationwith
the (less well-preserved) allocentric ref-
erence frames to improve overall spatial
orientation abilities.

To our knowledge, no study imple-
mented a training combining cognitive-
motor exercises and spatial orientation
exercises in a nursing home setting, yet.
According to Lancaster and Thabane
(2019), new interventions should be
developed following a theoretical model
and then tried out in a smaller group of
participants and then adopted andmodi-
fied if necessary. This process needs to be
conducted with a variety of qualitative
measurements and observations. The
overall aim of this study was to integrate
novel spatial orientation exercises from
different target groups into an estab-
lished cognitive-motor group training
for nursing home residents based upon
the current literature.
1. Incorporating evidence-based spatial

orientation exercises from different
target groups.

2. Adapting exercises from different
target groups to the requirements of
nursing-home residents.

3. Integration of the novel spatial ori-
entation exercises into an established
cognitive-motor group training.

4. Testing of the feasibility of the spatial
orientation cognitive-motor training
for nursing home residents, based
upon the following feasibility cri-
teria: Adherence, completion time,
acceptance, instructions, motor
performance, materials/ set up, com-
plexity (El-Kotob & Giangregorio,
2018).

5. Analyzing effects on mobility and
life satisfaction on nursing home
residents.

We hypothesize that our novel spatial
orientation cognitive-motor training is

Abstract

Ger J Exerc Sport Res 2021 · 51:443–456 https://doi.org/10.1007/s12662-021-00762-2
© The Author(s) 2021

M. Fricke · A. Kruse · M. Schwenk · C.-P. Jansen · T. Muehlbauer · K. Gramann · B. Wollesen

Requirements of a cognitive-motor spatial orientation training for
nursing home residents: an iterative feasibility study

Abstract
A sedentary lifestyle in nursing home resi-
dents is often accompaniedwith reduced life
spacemobility and in turn affects satisfaction
with life. One of the reasons for this may be
limited ability to find one’s way around the
care facility and its environment. However,
spatial orientation exercises might reduce
these problems if they are integrated into an
adequate cognitive-motor training. Therefore,
we integrated six novel and target group-
specific spatial orientation exercises into
an establishedmulticomponent cognitive-
motor group training for nursing home
residents and evaluated its feasibility. Forty
nursing home residents (mean age: 87.3± 7
years) participated in the spatial orientation
cognitive motor training (45–60min, twice
a week over a period of 12 weeks). The
main outcomes included the feasibility
criteria (adherence, completion time,
acceptance, instructions, motor performance,
materials/set up, complexity) and first
measurements of mobility and satisfaction

with life (SPPB [Short Physical Performance
Battery], SWLS [Satisfaction with Life Scale]).
Adherence increased over time. The increase
was associated with the adaptions and
modifications of the spatial orientation
exercises that were made to meet the parti-
cipants’ requirements. A positive trend was
discerned for mobility and life satisfaction,
comparing pre- and posttraining data. In
summary, the feasibility analysis revealed
that future interventions should consider
that (a) instructions of demanding spatial
tasks should be accompanied by an example
task, (b) trainers should be encouraged to
adjust task complexity and materials on an
individual basis, (c) acceptance of the training
should be promoted among nursing staff, and
(d) surroundings with as little disturbance as
possible should be selected for training.

Keywords
Long-term care · Spatial orientation abilities ·
Multicomponent training · Exercise · Aged

feasible for nursing home residents and
will prolong decline or improve mobility
and satisfaction with life.

Methods

This study determined the feasibility of
innovative spatial orientation exercises
for nursing home residents. The imple-
mentationanddescriptionofthis feasibil-
ity study were based on the guidelines of
the extended CONSORT statement (El-
dridge et al., 2016).

Study design and participants

Thestudywasplannedasacontrolledtrial
including pre-and post-testing. A total
numberofN= 40nursinghome residents
(87.3± 7 years; . Table 1) were recruited
in three nursing homes in northern Ger-
many. They received the opportunity to
participate in a maximum of 24 group
training sessions (twice per week, each
45–60min). The participants were re-
cruited through a pre-selection of the

nursing staff andoccupational therapists,
following the inclusion criteria: ability to
(1) participate in group activities, (2) un-
derstand and (3) execute simple instruc-
tions including visual implementations
of landmarks. No exclusion criteria were
applied. Data collection and interven-
tions were conducted from September
2019 to December 2020. The integration
of the control group was not possible due
to coronavirus disease 2019 (COVID-
19)-related restrictions.

The study was conducted in accor-
dance with the latest version of the
Declaration of Helsinki (2013). Writ-
ten informed consent was obtained
prior study enrollment from all par-
ticipants or their legal guardians. This
trial was granted permission by the
local ethics committee faculty of psy-
chology and human movement science,
University of Hamburg (No. 2019_248
and 2020_310), and was retrospectively
registered at DRKS.de with registration
number DRKS00020518 on February
19, 2020. It is part of the PROfit project
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Table 1 Baseline characteristics of participants anddropouts
n NH-A (n= 6) n NH-B

(n= 13)
n NH-C

(n= 7)
F value p value

and η2p
n Dropouts

(n= 14)
F value p value

and η2p
Age (mean± SD) 6 87.3± 6.1 12 87.8± 4.6 7 86.3± 5.5 0.15 0.86

0.01
12 87.4± 9.6 0.01 0.94

0.00

BMI (mean± SD) 6 30.5± 5.4 13 25.6± 5.4 7 27.5± 3.8 1.72 0.20
0.01

5 26.8± 2.9 2.27 0.14
0.07

MMSE (mean± SD) 6 22.5± 3.2 – – 7 26.6± 2.1 6.46 0.03*
0.37

13 21.5± 8.0 1.58 0.22
0.06

SF-12 Mental Health
(mean± SD)

6 58.4± 4.2 – – 7 54.6± 7.7 1.00 0.34
0.08

12 51.7± 9.9 1.78 0.20
0.07

SF-12 Physical Health
(mean± SD)

6 43.6± 10.1 – – 7 29.1± 6.7 8.14 0.02*
0.43

12 42.8± 6.2 3.45 0.08
0.13

Handgrip strength right
(kg) (mean± SD)

6 15.2± 2.2 – – 7 18.4± 7.6 0.87 0.37
0.07

12 19.3± 5.0 1.08 0.31
0.05

Handgrip strength left
(kg) (mean± SD)

6 17.0± 3.8 – – 7 17.9± 4.8 0.11 0.75
0.01

12 19.7± 5.1 1.26 0.27
0.05

SWLS (mean± SD) 6 25.0± 7.4 13 25.4± 3.2 7 26.9± 4.2 0.27 0.77
0.02

13 24.8± 5.5 0.23 0.63
0.01

Females,N (%)
Males,N (%)

– 5 (80.3)
1 (19.7)

– 13 (100.0)
0 (0.0)

– 6 (85.7)
1 (14.3)

– – – 12 (85.7)
2 (14.3)

– –

NH-A nursing home A, NH-B nursing home B, NH-C nursing home C, SD standard deviation, BMI Body Mass Index,MMSE Mini Mental State Examination, SF-
12 Short Form 12, SWLS Satisfaction with Life Scale, SPPB Short Physical Performance Battery
*p-value is less than 0.05 and statistically significant

(for study protocol, cf. Wollesen et al.,
2020b).

Development of spatial orientation
exercises

The development of spatial orientation
exercises for the target group of nursing
home residents followed five steps:
1. Incorporating evidence-based spatial

orientation exercises from different
target groups

The identified exercises of previous re-
search (Mitolo et al., 2017; Lövdén et al.,
2012; Kober et al., 2013) addressed the
egocentric reference frame as well as the
allocentric one, encouraging abilities like
routeknowledge, surveyknowledge,map
use, or direction pointing.
2. Adapting exercises from different

target groups to the requirements of
nursing-home residents

Six spatial orientationexercises—(1)“Di-
rection twist”, (2) “Parachute pointing”,
(3) “Known or unknown?”, (4) “Mental
exploration journey”, (5) “Floor plan
bingo” and (6) “Where is mine?”—were
created in a balanced proportion of
egocentric and allocentric demands

(. Table 2). To create the six everyday-
life-relevant spatial training components
for the nursing home residents, individ-
ual photos of salient objects (so-called
landmarks) in and around the facilities
were taken and simplified floor plans
were designed for the training. The
practicability of these tasks was piloted
within a digital intervention with inde-
pendently living older women (N= 6).
The piloting results were used to modify
the tasks according to the requirements
of the more vulnerable target group of
nursing home residents. For example,
landmarks and floor plans were printed
in high contrast and large formats to
prevent potential difficulties due to the
visual impairments frequently occur-
ring in nursing home residents (Bischoff
et al., 2020). Finally, the exercises
were adapted target-group-specifically
in terms of frequency, intensity, time,
and type (FITT principles, Garber et al.,
2011). Adaptions were made according
to the observation protocols and the
individuals’ performance.
3. Integration of the novel spatial ori-

entation exercises into an established
cognitive-motor group training

To comply with the recommendations
for an efficient training program (Herold
et al., 2019), 24 training sessions were
planned, each consisting of five parts
(warm-up andmobilization; balance, co-
ordination and cognitive exercises; aer-
obic exercises; strength exercises; cool
down; for further details cf. Cordes et
al., 2019; Bischoff et al., 2020). Only one
novel spatial orientation exercise was in-
tegrated per session, mainly into the cog-
nitive exercise of the original training. It
was repeated in the following training
sessions (initial implementations). The
two sessions conducting the progression
of the spatial orientation exercises were
scheduled 6 weeks later (. Table 2). The
training sessions took place twice a week
and lasted for 45–60min.
4. Testing of the feasibility of the spatial

orientation cognitive-motor training
for nursing home residents

The spatial orientation cognitive-motor
training was implemented and iteratively
modified in terms of completion time,
instructions, complexity, materials and
set up in three nursing homes.
5. Analyzing effects on mobility and

life satisfaction on nursing home
residents
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Table 2 Description of the spatial orientation exercises
Exercise
name

Addressed spa-
tial reference
frame
planned dura-
tion

Material Description Initial implementa-
tion
session number of
implementations

Progression
session number of
implementations

(1) Direction
twist

Egocentric
5min

1 list of land-
marks

Participants are standing behind a chair (grabbing it
with one hand) or sitting. The trainer names a land-
mark/everyday object and the participants are sup-
posed to point in the direction of it with their hands
or their feet. Different foot positions are announced
(parallel stand, semi-tandem stand, tandem stand)

Landmarks, which
depict memorable
locations/things
within one’s room,
the care section and
the facility (life space
area 1–3)
Training session 1
& 2

Landmarks, which
depict memorable
locations/things
in and around the
facility (life space
area 3–4)
Training session 13 &
14

(2) Parachute
pointing

Egocentric &
allocentric
5min

1 play parachute
(diameter 3 me-
ter)
1 Redondo ball
1 list of land-
marks

Participants are sitting in a circle, each grabbing
two handles of the play parachute, a ball circles
and jumps on the play parachute. The direction in
which the ball is moved points to landmarks in the
surroundings as if on a 360° scale.
The trainer names a landmark and the participants
are supposed to
(1) move the ball into the color field/direction in
which the landmark is located and
(2) move the play parachute up and down according
to the height of the landmark (in floors)

Landmarks, which
depict memorable
locations/things
within the care
section and the
facility (life space
area 1–3)
Training session 3
& 4

Landmarks, which
depict memorable
locations/things
in and around the
facility (life space
area 3–4)
Training session 15
& 16

(3) Known or
unknown?

Allocentric
10min

12 photos depict-
ing potentially
known land-
marks
6 photos depict-
ing unknown
landmarks
1 massage ball
per participant

Participants are standing, walking in place or sitting.
The trainer shows one landmark photo at a time and
the participants have to decide whether it belongs
to their environment or not.
(1) For the first photo set (landmark 1–9) the partic-
ipants circle the ball around their heads if a known
place is depicted. If not, they pass the ball from
hand to hand over their heads.
(2) With the second photo set (landmark 10–18),
other movements are carried out. If the photo de-
picts a known place, the participants throw the ball
with their left hand, if not, with their right hand

Photoset depicting
landmarks within
the care section and
the facility (life space
area 2–3)
Training session 5 &
6

Photoset depicting
landmarks in and
around the facility
(life space area 3–4)
Training session 17 &
18

(4) Mental
exploration
journey

Egocentric
5min

1 movement
journey (written
version)

The trainer narrates a journey and adds move-
ments to crossed landmarks. Participants imitate
the movement simultaneously. The journey pro-
ceeds twice. If there is time left, the same journey is
retold backward

Movement journey
narrating an activity
from one’s room to
the grounds of the
facility (life space
area 1–3).
Training session 7 &
8

Movement journey
narrating an activity
from one’s room
to an event in the
surrounding area of
the facility (life space
area 1–4).
Training session 19 &
20

(5) Floor plan
bingo

Allocentric
5min

1 floor plan per
participant
1 floor plan with
labeled land-
marks (trainers’
plan for verifica-
tion)
1 list of land-
marks

Participants are standing or sitting and perform one
movement continuously (e.g., walking on the spot
or tapping with the tips of their feet) while holding
a floor plan in their hands. The trainer names a land-
mark and the participants are supposed to find its
location on the plan. When they find the landmark
on the plan, the participants shout “Bingo!” and the
trainer gives feedback. If the position was correct,
the participant is allowed to pause until the next
landmark is named

Floor plans showing
the care section and
the facility (life space
area 2–3).
Training session 9 &
10

Floor plans showing
the facility and maps
of the surrounding
area of the facility
(life space area 1–4).
Training session 21 &
22

(6) Where is
mine?

Allocentric
10min

1 list of everyday
objects

Participants are standing or sitting. The trainer as-
sociates four rooms/locations with different move-
ments, the participants repeat them.
Afterward, the trainer names an everyday object
and the participants perform the movement that
belongs to the room, where the object is located

Implemented
rooms/locations
within the own
room, the care sec-
tion and the facility
(life space area 1–3)
Training session 11
& 12

Implemented rooms/
locations within the
care section, in and
outside the facility
(life space area 2–4)
Training session 23 &
24
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Baseline measurements

To verify comparability per group of par-
ticipants from the three care facilities,
baseline measurements of cognitive sta-
tus, quality of life, and muscle strength
were conducted.

Mini Mental State Examination
The German version of the Mini Men-
tal State Examination (MMSE, Folstein,
Robins, & Helzer, 1983) is a widely
used 10min tool to detect cognitive im-
pairments in older adults with a good
test–retestreliability(r= 0.80–0.95; Baek,
Kim, Park, & Kim, 2016). Concerning
validity of the MMSE, the cross-correla-
tion with theWechsler Adult Intelligence
Scale score revealed a correlation coef-
ficient of r= 0.78 (Folstein, Folstein, &
McHugh, 1975). The summed value of
the individual items indicates the partici-
pant’s current cognitive status. The items
of the MMSE consist of tasks address-
ing orientation, registration, memory,
calculation and attention, naming, repe-
tition, comprehension, reading, writing,
and drawing. The maximum score is
30 points (Cockrell & Folstein, 2002).

12-Item Short-Form Health Survey
All participants completed a standard-
ized short form of the SF 36, the 12-
Item Short-Form Health Survey (SF-12;
Bullinger, Kirchberger, &Ware, 1995). It
is a widely used and reliable measure-
ment to assess health-related quality of
life (Cronbach’s alpha (α) rangedbetween
0.57 and 0.94; Bullinger & Kirchberger,
1998). Analyses included a norm-based
scoring algorithm that resulted in two
scores, with higher scores indicating bet-
ter physical and mental health (Ware,
Kosinski, & Keller, 1995).

Hand Grip Strength
In our study, Hand Grip Strength was
registered using the established JAMAR
hydraulic hand dynamometer (Math-
iowetz, 2002). Decreased handgrip
strength has been shown to be an in-
dicator of frailty (Rantanen et al., 1999;
Bohannon, 2008), muscle strength, mor-
tality, qualityof life, and/orcardiachealth
(Norman, Stobäus, Gonzalez, Schulzke,
& Pirlich, 2011; Wollesen & Voelcker-

Rehage, 2019). Hand Grip Strength is
a reliable tool for use in clinical practice
(ICC values 0.85–0.98) and healthy pop-
ulations (Peolsson, Hedlund, & Öberg,
2001). Participants were asked to exe-
cute two alternating trials per hand. The
highest value gained for each hand was
integrated into the analyses.

Feasibility of spatial orientation
training tasks

To assess the feasibility of the novel spa-
tial orientation cognitive-motor training
for nursing home residents, the train-
ers registered attendance, reasons for ab-
sence, and dropouts (according to El-
Kotob & Giangregorio, 2018). In nurs-
ing homes B and C, standardized obser-
vation protocols were monitored by an
independent evaluator or by the trainers,
depending on how many external per-
sons were allowed to enter the care facil-
ity due to COVID-19. These protocols
were developed based on the experience
gained from preliminary tests with inde-
pendently living elderly and individual
nursing home residents as well as first
experiences in real conditions in nursing
home A.

Adherence
To reflect adherence, an attendance rate
(mean of attending participants per ses-
sion and per facility) and a retention rate
(residents participating until the end of
the program/all participants that started
the training) were calculated.

Completion time of the training
tasks
The novel spatial orientation tasks were
tested in prior work by the future as-
sessors with independently living older
adults and nursing home residents.
Therefore, a completion time between 5
and 10min was derived for each novel
spatial orientation task for the nursing
home residents. During the interven-
tions, the actual execution length was
documented individually for each ex-
ercise. A mean value was calculated
for the completion time of all initial
implementations and progressions.

Qualitative content analysis of the
training tasks
Additionally, structured observation of
the execution of spatial orientation exer-
cises was conducted using standardized
protocols. Thesewere subsequently eval-
uated using qualitative content analysis
according toMayring (2014). Each com-
ment found in the observation protocols
was assigned to a category (e.g., “accep-
tance” or “instructions”). The categories
were not predefined but defined by two
raters according to the content of the
observation.

Outcome measures

To gain first data of motor, cognitive
and emotional benefits, the feasibility
assessment was accompanied before and
after the intervention by measurements
addressing physical functioning (Short
Physical Performance Battery), psy-
chosocial wellbeing (Satisfaction with
Life Scale), and structured standardized
observations of the training sessions.

Satisfaction with Life Scale
A global determination of life satisfac-
tion was measured with the Satisfaction
with Life Scale (SWLS, Diener, Emmons,
Larsen, & Griffin, 1985). The Ger-
man translation (Janke & Glöckner-Rist,
2012) includes five items that are rated by
a seven-point Likert scale, “1” standing
for “strongly disagree” and “4” indicating
“strongly agree”. Higher scores repre-
sent a higher level of life satisfaction
(Glaesmer, Grande, Braehler, & Roth,
2011). Convergent validity was shown
for example correlating the SWLS with
the single-item global life satisfaction
measure (r= 0.56, van Beuningen, 2012).
The internal reliability of the SWLS is
moderate (Cronbach’s α= 0.78; Vasser,
2008).

Short Physical Performance
Battery
The Short Physical Performance Battery
(SPPB) is a standardized and valid mea-
sure for lower extremity functionality
(Guralnik et al., 1994) with a high
test–retest reliability (0.87, 95% confi-
dence interval [CI] 0.77–0.96; Gómez,
Curcio, Alvarado, Zunzunegui, & Gu-
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of motivation (n = 3) 

and health issues 

(n = 1)

Lost to post-test(n = 

9), reasons were not 

systematically 

registered

Lost to post-test due to 

health issues (n = 1) 

and absence (n =1)

No post-test 

conducted*

Pre/post-data of SWLS 

and SPPB (n = 6)

Pre/post-data of SWLS, 

SPPB (n = 12) and 

systematic observation 

protocols
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Fig. 19 Flowchart
CONSORT statement.
Asterisk due to COVID-
19-(coronavirus disease
2019)-related restrictions.
SWLS Satisfactionwith Life
Scale, SPPB Short Physical
Performance Battery

ralnik, 2000). It consists of three tests
including balance, leg strength, and
gait speed that are combined to calcu-
late a score (0–12 points). For balance
testing, three positions must be main-
tained for a maximum of 10 s (side-by-
side, semi-tandem, tandem stands). Leg
strength is calculated by five chair-rises
at maximum speed. Gait speedwasmea-
sured using a stopwatch that was started
when participants began walking at their
usual everyday speed and stopped when
they passed a cone at a distance of 4m.
The SPPB is used in different popula-
tions (e.g., older age, older hospitalized
patients, nursing home residents) and is
associated with mobility, lower extrem-

ity performance and fall risk (Lauretani
et al., 2018; Volpato et al., 2010).

Performance in spatial orientation
exercises
Participants’ performance was rated by
the independent evaluators or the train-
ers, using a four-point Likert scale for
each spatial orientation exercise, “1” in-
dicating that the exercise was not per-
formed and “4” representing a perfor-
mance without hesitation. This scale was
developed based on the experience with
observation protocols gained from pre-
liminary testing independently living el-
derly and individual nursing home resi-
dents. The mean values for each of the
six exercises were calculated as a perfor-

mance score. In the analysis, the mean
values of initial implementations of the
exercisesandtheirprogressionwerecom-
pared statistically using Wilcoxon tests
(α< 0.05).

Results

Forty nursing home residents partici-
pated in the spatial orientation training
(. Fig. 1). There were significant dif-
ferences in the baseline characteristics
between participants of nursing home A
(NH-A) and nursing home C (NH-C).
Participants in NH-A scored signifi-
cantly lower on the MMSE and higher
on the Physical Health Scale of the SF-
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12, compared to nursing home C (NH-
C) (. Table 1).

First, the residents of NH-A were
assigned into two groups (intervention
group: spatial orientation cognitive-
motor training; active control group:
basic cognitive-motor training (Bischoff
et al., 2020) by stratified randomiza-
tion (sex, age, MMSE)). High dropout
quotes led to a merged group receiving
the spatial orientation training after the
tenth session. Due to COVID-19-re-
lated restrictions, the study design had
to be changed for NH-B and NH-C. In
both nursing homes, smaller training
groups needed to be implemented with-
out a matching active control group, and
stratification was conducted per care
section. In NH-C the training had to be
paused for one and a half weeks and con-
tinued afterward in small groups (2–3
participants). One resident subsequently
dropped out of the training. Post-tests
could not be conducted (. Fig. 1). No
adverse events were reported during or
related to the assessments and training
of this study.

Feasibility

Adherence
The spatial orientation training was con-
ducted in three nursing facilities consec-
utively, after the first implementation in
NH-A modifications were made, which
improvedadherence inNH-BandNH-C.
In NH-A, 15 nursing home residents
started the spatial orientation training.
On average, 36.9% (n= 5.5) of these par-
ticipants attended the training sessions,
40% (n= 6) attended until the end of
the program (9 dropouts). The high-
est adherencewas documented in NH-B.
All but one of the 14 participants regu-
larlyattendedthetrainingsessions(atten-
dance rate: 94.6%, retention rate: 92.9%,
1 dropout). In contrast to the other fa-
cilities, participants in NH-B were very
consistently reminded of their training
and accompanied on their way, if neces-
sary. InNH-C,onaverage68.6%(n= 7.6)
of the 11 enrolled participants attended
the training sessions, and 63.6% (n= 7)
of them participated until the end of the
program (4 dropouts).

In NH-A the baseline spatial orien-
tation training was conducted and it-
eratively adapted for NH-B and NH-C.
Reasons for absence and dropout were
not systematically registered inNH-A. In
NH-B and NH-C, participants missed
training sessions due to health issues
(58.8%), low motivation (5.9%), com-
peting activities like birthdays (8.8%),
and for 26.5% the reasons for absence
were not mentioned. Twenty percent of
the attending participants in NH-B and
NH-C left the spatial orientation train-
ing before the program ended, mainly
because of health issues (60%) and loss
of motivation (40%). After a few weeks,
two nursing home residents joined the
training spontaneously in NH-A. They
were not considered in measurements
and data analysis.

Completion time of the training
tasks
Four of the six spatial orientation exer-
cisesweredesignedtotake5mineach, the
other two took 10min each (. Table 2).
Averagely, the completion time of all spa-
tial orientation exercises was higher than
expected (mean+ 1.3min; standard de-
viation [SD]± 3.3min), which was more
apparent for the initial implementations
of the novel exercises than for the pro-
gression.

The planned completion times of
the exercise tasks “Mental exploration
journey” (5min) and “Where is mine?”
(10min) were most feasible. Their
duration deviated averagely less than
one minute from the intended time
(mean+ 0.7min, SD± 1.2min; mean
–0.5min, SD± 1.2min). “Known or
unknown?” did not take as long as ex-
pected in initial implementation (mean
–2.4min, SD± 2.6min), but was in line
with the planned completion time inpro-
gression. On average, “Direction twist”
took 2.5min longer than planned in the
implementation, and 3.5min in the pro-
gression (mean +3min, SD± 1.6min).
“Parachute pointing” and “Floor plan
bingo” required almost twice as much
time in implementation as planned
(mean +4.6min, SD± 5.5min; mean
+4.6min, SD± 1.4min). The completion
time of “Parachute pointing” decreased
considerably and reached a feasible

level in progression (mean +0.7min,
SD± 1.2min) but for “Floor plan bingo”
additional timewas still necessary (mean
+3.8min, SD± 1.2min).

Qualitative content analysis of the
training tasks
Thecontentanalysis integratedn= 45stan-
dardized observation protocols of dif-
ferent training sessions. It resulted in
five categories: acceptance, instructions,
motor performance, material/set up,
and complexity. Since the comments
on “complexity” showed a content-re-
lated pattern, we created the following
subcategories: low complexity, adequate
complexity, and high complexity. Two
reviewers independently screened and
assigned the comments to the cate-
gories (acceptance, instructions, motor
performance, material/set up, and com-
plexity). Disagreements were resolved
by discussions.

Acceptance
Comments were assigned to the category
“Acceptance” if they indicated an engage-
ment or emotion regarding the exercise.
In total, 57 comments on acceptance
were found in the protocols, many of
them expressing a positive mood (e.g.,
“participants had fun”, “everyone joins
in”, “very popular among participants”).
In contrast, observations of resentment
(e.g., “participant does not like the ex-
ercise”, “participant is disappointed that
she can’t find the landmarks on the floor
plan”) were registered especially for the
“Floor plan bingo” exercise. This exercise
differs conceptually from the others as it
requires locating specific landmarks as
accurately as possible from a bird’s eye
view.

Instructions
Twenty-four comments were identified
for the category “Instructions”, pointing
out both methodological and contextual
difficulties. For example, some exercises
were explained too quickly or the transi-
tion from landmark to landmark within
the exercise was too fast to allow the par-
ticipants to perform the exercise (e.g.,
“tasks are too quick in a row”). Partici-
pants had difficulties in understanding
the instruction if multiple and individu-
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ally correct solutionswerementioned. In
“Floor plan bingo” and “Where ismine?”,
several and repeated explanations were
necessary. In some cases, the trainers re-
acted to such situations by splitting the
exercise and their instruction into several
components, whichwere first carried out
separately and subsequently combined.
As a consequence, simplified, potentially
more comprehensible instructions were
created for both tasks subsequently.

Motor performance
The category “Motor performance” rep-
resents the physical performance during
the spatial orientation exercises. The
41 comments show that the motor
demands in “Direction twist” led to ex-
ecutions at different balance levels (e.g.,
“four participants turn their feet in the
correct direction, but are not able to stand
up”, “two participants perform the task
in the tandem stand, one attempts to”).
However, some comments suggested that
the motor demands masked the spatial
orientation task in “Parachute playing”
and “Direction twist” (e.g., “ball seems
to be hard to control for indicating a di-
rection on the play parachute”, “pointing
with the hands is easier, two participants
skip the tasks for the feet”). For these
exercises, less demanding movement
variations were added afterwards.

Material/set up
Twenty-eight comments were assigned
to the category “material/set up”. It was
observed that environmental conditions
sometimes affected the training (e.g., “It
is very noisy in the facility. Participants
felt it hard to concentrate.”). As space is
limited in many facilities, often no sepa-
rate room for group therapy and exercise
programs is available. Therefore, activi-
ties are necessarily conducted in the din-
ing rooms or within the care sections,
where everyday life goes on at the same
time. This generally complicates the im-
plementation of activities and reduces
their quality. Hence, separate rooms for
group activities would be desirable as
a standard for newly built facilities.

The copies of the landmarks and floor
plans were visually challenging for the
participantsdue totheirsize (e.g., “partic-
ipants ask for larger photos”, “participants
have visual difficulties in reading the floor
plan”). However, participants forgot to
bring their visual aids to the training
and had to get them, which repeatedly
interfered with the timing of the train-
ing sessions. We therefore recommend
at least a size of 15× 20cm for photos,
and for the floor plans a minimum size
of 30× 42cm.

In general, the observation protocols
showed that if inappropriate material
complicated the execution, the trainer

indicated a solution autonomously (e.g.,
“ball rolls away inconveniently when
falling, cushions used instead”). These
adjustments were adopted for future
implementations.

Complexity
In total, 102 comments identified how
challenging the spatial orientation exer-
ciseswere for thenursinghome residents.
They were divided into the subcategories
“low complexity” (6 comments), “ade-
quate complexity” (50 observations), and
“high complexity” (46 comments).

InNH-B,therewerenocommentsthat
rated the spatial orientation exercises as
simple to perform. However, there are
references to a low complexity in NH-C
for the “Parachute pointing” and the pro-
gression of “Direction twist” (e.g., “easy
to do for all participants”). For two of
the spatial orientation exercises (“Where
is mine?”, “Known or unknown”), in-
tuitive performance was repeatedly ob-
served, both in the initial implementa-
tion and in the progression (e.g., “Partic-
ipants complete the task without any hes-
itation.”). The same pattern is found for
“Parachute pointing” and “Mental explo-
ration journey”, but only in NH-C. An
adequate complexity was first observed
for “Floor plan bingo” and “Direction
twist” in the progression (e.g., “increas-
ingly faster response”, “realization of the
exercise improved over time”).

Observationsin“Knownorunknown”
suggest that participants struggled to re-
member the move, they were asked to
perform, depending on whether or not
they knew the location of the photo.
For “Parachute pointing”, comments in-
dicated a high degree of difficulty in the
progression of the exercise in NH-C, ap-
parently depending on the distance of
the landmarks to the facility (e.g., “Per-
formance becomesmore uncertain the fur-
ther away from the house it is”).

Some of the participants living in
NH-C were challenged by the progres-
sion of the “Mental exploration journey”,
especially when they were supposed to
retell the journey and the added move-
ments backward. “Direction Twist”
seemed to be challenging for the par-
ticipants in the implementation (e.g.,
“need time to understand what to do”);
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Table 3 Short Physical Performance Battery (SPPB) scores and Satisfactionwith Life Scale (SWLS) scores before and after 12weeks of training
n Baseline

NH-A
(mean± SD)

Post-training
NH-A
(mean± SD)

Wilcoxon Test
(z-value; p-value)

n Modification 1
NH-B
(mean± SD)

Post-training
NH-B
(mean± SD)

Wilcoxon Test
(z-value; p-value)

SPPB 6 4.3± 2.2 4.2± 2.4 –0.11; 0.92 12 3.8± 2.7 5.4± 2.8 –0.67; 0.51

SWLS 6 25.0± 7.4 25.5± 5.3 –0.18; 0.85 12 25.3± 3.3 26.3± 7.4 –1.73; 0.08

NH-A nursing home A, NH-B nursing home B, SD standard deviation, SPPB Short Physical Performance Battery, SWLS Satisfaction with Life Scale

however, this was not reported for the
progression.

The most frequent comments on
a high level of demand were found for
“Where is mine” and “Floor plan bingo”,
both in the initial implementation and in
the progression (e.g., “exercise is difficult
and was canceled”, “participant copies
solution from another participant, finds
exercise too difficult”).

Outcome measures

Satisfaction with Life Scale and
Short Physical Performance
Battery
The scores of the SWLS increased in
NH-A and NH-B. For the SPPB, a dif-
ferent result was obtained: the partici-
pants in NH-A showed a decrease, while
SPPB scores increased in NH-B after
12 weeks of training. Data for NH-C
are missing due to COVID-19-related
restrictions. Statistical comparisons of
pre- and post-training data showed no
significance (. Table 3).

Performance in spatial orientation
exercises
As shown in . Fig. 2, the spatial orienta-
tion exercises were performed with vary-
ing degrees of hesitation in initial im-
plementation (2.9± 0.5) and progression
(2.8± 0.5). While the “Floor plan bingo”
and the “Direction twist” were the most
challenging to perform, this improved in
the progression at least for the “Direction
twist”. The other four exercises reached
a value in the initial implementation,
which reflects a slightly hesitant start into
the exercises. Wilcoxon tests were used
to compare the performance changes be-
tween initial implementation and pro-
gression. Thesechangesdidnotreachany
significance (“Direction twist”: z= –0.82,
p= 0.41; “Parachute Pointing”: z= –0.45,
p= 0.65; “Known or unknown”: z= –1.6

p= 0.11; “Mental exploration”: z= –1.6,
p= 0.11; “Floor plan bingo”: z= –1.07,
p= 0.28; “Where is mine”: z= 0, p= 1.0).

Discussion

This study aimed to integrate novel
spatial orientation exercises into an es-
tablished cognitive-motor group training
and to evaluate its feasibility for nursing
home residents. Therefore, 40 nursing
home residents participated in a novel
spatial orientation cognitive-motor in-
tervention. Feasibility was identified by
analysis of adherence, completion time,
and structured training observations
(addressing acceptance, instructions,
motor performance, materials/set up,
and complexity of the spatial orienta-
tion exercises). Besides this, the first
preliminary effects of the spatial ori-
entation cognitive-motor training on
mobility (SPPB) and life satisfaction
(SWLS) were assessed for nursing home
residents.

Feasibility

Regarding the results of feasibility, the
structured qualitative content analysis
suggests the feasibility of the spatial ori-
entation exercises atmanypoints but also
reveals practical difficulties (e.g., tasks
difficult to understand, too demanding,
unsuitable materials) leading to indi-
cations for necessary modifications in
future implementations. This was par-
ticularly evident for two of the exercises,
“Floor plan bingo” and “Direction twist”,
which were also rated as most challeng-
ing. The explanation for these difficulties
is two-fold: the “Direction twist” task
requires movement of the feet, which
might be challenging for this cohort
with low scores in SPPB that indicate
reduced lower extremity performance.
For the “Floor plan bingo”, we suggest

that the allocentric nature of the task
led to higher performance difficulties.
As abilities concerning the allocentric
reference frame are more likely to be
affected by an age-related decline (Har-
ris et al., 2012; Antonova et al., 2009;
Gazova et al., 2013; Zhong & Moffat,
2018), the allocentric orientation exer-
cises could have been more demanding
for the participants than the egocen-
tric ones. Nevertheless, to enhance the
feasibility of these specific tasks, the
instructions, complexity, and materials
need to be modified (e.g., instructions
followed by an example task, selection
of more salient landmarks). As stated
above, both spatial frames of reference
are often combined but with increasing
age, egocentric strategies become preva-
lent. The intervention trains not only
allocentric strategies but also the integra-
tion of egocentric with allocentric spatial
strategies to improve flexible navigation
and life-space mobility. Moreover, the
individuals’ abilities for egocentric and
allocentric spatial orientation should be
integrated into the overall testing. This
will help to identify dependencies be-
tween cognitive performance and task
execution as well as adaptions to the
training.

The analysis of the completion time
showed that the use of cognitively de-
manding materials (floor plans) requires
more time than the other exercises. On
the other hand, this task seems to be
highly motivating, supported by the fact
that one participant even took the floor
planwithher tocontinuepracticing(NH-
C).Theoverallobservationof the training
sessionsuggests that ingeneralmore time
should be planned for these exercises to
enable the participants to complete them
in a calm and concentrated manner. The
comparisonof the initial implementation
and the progression shows no significant
differences comparing the initial imple-
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mentationand theprogressionof theper-
formance score (. Fig. 2). We therefore
conclude that the motor and cognitive
demand was increased adequately to the
individuals’ abilities over time. In sum-
mary, the results showed that the novel
spatial orientation tasks are feasible for
the targetgroup: after theslightmodifica-
tionsmentionedabove, theycanbe trans-
ferred into multicomponent cognitive-
motor training as reported by Bischoff
et al. (2020).

Regarding practical aspectswithin the
setting, the implementation of the spatial
orientation cognitive-motor trainingwas
accepted within the target group and the
nursingstaff. TheadherenceinNH-Band
NH-C improved after the modifications
due to the experiences of the first im-
plementation in NH-A. Key factors were
the support of the nursing staff, who re-
minded the participants of the training
and accompanied them (NH-B), and the
implementation as a group training. The
importance of social interaction of train-
ing conducted in groups became particu-
larly apparent when the training sessions
in NH-C were restricted to a maximum
group size of three persons: one of the
participantsdroppedout, othersreported
less motivation. The implementation of
the training was affected both in NH-B,
but muchmore inNH-C due to COVID-
19-related restrictions, which potentially
biases the reasons for drop-outs. NH-B
received the training after a period of in-
room isolation of their residents, several
of the participants reported that they en-
joyed the purposeful engagement with
their environment very much. To deter-
mine the effectiveness of the training be-
yond our initial results and the subjective
appreciation of the program, a random-
ized controlled trial will be conducted.

Satisfaction with life andmobility

Next to the feasibility, the possible ef-
fects on satisfaction with life and motor
performance were addressed in the eval-
uation. Statistical comparisons of pre-
and post-training data showed no signif-
icant difference for satisfaction with life
(SWLS). However, a positive trend can
be discerned (p= 0.08 for SWLS in NH-
B). This finding seems consistent with

intervention effects on SWLS found in
nursing home residents that were mo-
bile (Bischoff et al., 2020) and unable
to walk (Cordes, Zwingmann, Rudisch,
Voelcker-Rehage, & Wollesen, 2021).

There was no statistically significant
change in the SPPB score between base-
line and post-test, but an increase in av-
erage for NH-A (+0.1 point) and NH-B
(+1.6 points). Without a training inter-
vention, nursing home residents showed
decreases of 2.8% in mobility (SPPB)
per month (Masciocchi, Maltais, Rol-
land, Vellas, & de Souto Barreto, 2019).
As this decline was not observed within
our data, this might support the mo-
tor benefits of our spatial orientation
cognitive-motor training. Furthermore,
Perera, Nace, Resnick, and Greenspan,
(2018) declared an increase of 0.5 points
in SPPB as relevant. Since the preserva-
tion of resources is a valuable goal for
interventions in older age, this trend can
beconsideredpositiveandourhypothesis
can be accepted. As a consequence, it can
be assumed that the training integrating
thenovel tasksmightbeaseffectiveaspre-
vious cognitive-motor training interven-
tions in nursing home settings (Bischoff
et al., 2020; Rezola-Pardo et al., 2019).
They did not find significant improve-
ment as well, but the scores of the SPPB
increased comparably after the interven-
tions (mean 0.7 and 1.17 points). Nev-
ertheless, to prove this hypothesis and
to gain information on generalizability,
future randomized controlled trials with
active control groups (e.g., as addressed
in the study protocol by Wollesen et al.,
2020b)needtobeconducted. Besides, fu-
ture studies should also prove the impact
of these exercises on life-space mobility,
which could not be controlledwithin this
approach. A study showed that the life
space of nursing home residents is pre-
dominantly limited to the patient’s room
and the dining room (Jansen et al., 2017).
To counteract this, the next step is to ex-
amine in a randomized controlled trial
(RCT) whether a spatial orientation cog-
nitive-motor training has positive effects
on life-spacemobilityandspatial orienta-
tion. This study examined the feasibility
of the novel spatial orientation exercises
that are required to implement the spatial

orientation cognitive-motor training to
nursing home residents.

Limitations

Next to the strengths of this study,
there are some limitations. This feasi-
bility study was planned according to
the guidelines of the reference frame-
work (El-Kotob & Giangregorio, 2018;
Lancaster & Thabane, 2019) as a con-
trolled trial including pre- and post-
testing. However, it appears critical that
the planned control groups could not
be implemented. Since it was mainly
implemented in 2020, the study design
had to be adapted continuously, due to
COVID-19-related restrictions on the
access of external persons to the facility
and group size. For NH-B and NH-C,
randomization and implementation of
a control group were not possible. In
addition, in NH-B only the SWLS and
the SPPB could be assessed and no post-
tests were applicable in NH-C. In NH-C,
one participant took the plan with her
after the initial implementation of the
exercise “Floor plan bingo”. Since no
post-tests were conducted, the results
were not influenced. In the following
RCT (cf. study protocol, Wollesen et al.,
2020b), an intention-to-treat analysis
should be performed to limit influences
caused by target-group-specific behavior
variations.

Staff support for nursing home res-
idents varies intra-structurally from fa-
cility to facility. Since residents in NH-B
were regularly reminded to participate
in training, this may has influenced the
feasibility results. However, an assess-
ment of the participants’ perceived exer-
tionwould have been a valuable addition,
e.g., using a well-established tool such as
the Borg scale (Borg, 1982).

Conclusion

The structured analysis of the feasibility
of spatial orientation exercises for nurs-
ing home residents revealed that the sup-
port of the nursing staff is very impor-
tant to promote regular participation in
the training. Furthermore, it resulted
in valuable modifications regarding in-
structions, complexity, and materials.
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The novel spatial orientation training
is feasible for residents in nursing home
facilities and can be recommended as
part of a multidisciplinary treatment ap-
proach. Future research should test this
spatial orientation training in a larger
sample for its effectiveness in terms of
spatial orientation abilities and life-space
mobility. Therefore, this feasibility study
is followed by a randomized controlled
trial as part of the PROfit project, which
also adds follow-up measurements in-
cluding detraining phases to the study
design.

For some participants, intentional
promotion of their spatial orientation
ability was a new experience. To prevent
overwhelming demands and resulting
training disengagement we summarized
the examined feasibility components as
well as the first analyses of effective-
ness. Therefore, our recommendations
for the future implementation of spa-
tial orientation cognitive-motor training
in nursing home residents are (a) in-
structions of demanding spatial tasks
should be accompanied by an example
task, especially if materials addressing
the allocentric reference frame are used
(like floor plans), (b) trainers should be
encouraged to adjust task complexity
and materials on an individual basis,
(c) acceptance of the training should
be promoted among nursing staff, and
(d) surroundings with as little distur-
bance as possible should be selected for
training.
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