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Purpose: This study examined the effects of a giant (4x3 m) exercising board game intervention
on ambulatory physical activity (PA) and a broader array of physical and psychological outcomes
among nursing home residents.

Materials and methods: A quasi-experimental longitudinal study was carried out in two
comparable nursing homes. Ten participants (aged 82.5+£6.3 and comprising 6 women)
meeting the inclusion criteria took part in the 1-month intervention in one nursing home,
whereas 11 participants (aged 89.9+3.1 with 8 women) were assigned to the control group
in the other nursing home. The giant exercising board game required participants to per-
form strength, flexibility, balance and endurance activities. The assistance provided by an
exercising specialist decreased gradually during the intervention in an autonomy-oriented
approach based on the self-determination theory. The following were assessed at baseline,
after the intervention and after a follow-up period of 3 months: PA (steps/day and energy
expenditure/day with ActiGraph), cognitive status (mini mental state examination), qual-
ity of life (EuroQol 5-dimensions), motivation for PA (Behavioral Regulation in Exercise
Questionnaire-2), gait and balance (Tinetti and Short Physical Performance Battery),
functional mobility (timed up and go), and the muscular isometric strength of the lower
limb muscles.

Results and conclusion: In the intervention group, PA increased from 2,921 steps/day
at baseline to 3,358 steps/day after the intervention (+14.9%, P=0.04) and 4,083 steps/day
(+39.8%, P=0.03) after 3 months. Energy expenditure/day also increased after the intervention
(+110 kcal/day, +6.3%, P=0.01) and after 3 months (+219 kcal/day, +12.3%, P=0.02). Quality
of life (P<<0.05), balance and gait (P<<0.05), and strength of the ankle (P<<0.05) were also
improved after 3 months. Such improvements were not observed in the control group. The
preliminary results are promising but further investigation is required to confirm and evaluate
the long-term effectiveness of PA interventions in nursing homes.
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Background

The majority of nursing home residents are physically inactive.'? In the existing
literature, physical activity (PA) levels among nursing home residents are much lower
than existing recommended levels, which advocate a minimum of 3,000 steps/day.**
Most of their time is spent sleeping, doing nothing or watching TV in a lying or sit-
ting position.’ Therefore, this population is among the most sedentary segment of the
society, with an increased risk of physical and neurocognitive impairment leading to
frailty and increased mortality.®® Promoting regular PA is considered to be an effective
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strategy in reducing all-cause mortality and improving quality
of life among the elderly.!®!! Even a low dose of moderate-
to-vigorous physical activity (MVPA) reduces mortality in
the elderly by 22%, with the greatest risk reduction observed
in those who change from doing no MVPA to doing some
MVPA (1-499 metabolic equivalent task (MET)-minutes/
week or ~15 minutes/day).'? Significant health benefits are
also seen among older adults who became physically active
in later life.!* Walking programs set up by ambulatory nursing
home residents produced significant improvements in walk
endurance capacity and distance.'* Moreover, improvements
in physical and muscular performance among this population
could counter the development of frailty and preserve the
quality of life of nursing home residents."” A recent review!'¢
identified only eight randomized controlled studies in which
the modification of PA behavior of nursing home residents
was assessed as a clear outcome. However, six studies
have reported significant increases in PA, supporting the
feasibility and the promising effectiveness of interventions
developed in this context. Interventions combining physical
exercise and behavioral components seem to be more effec-
tive in this context and could lead to an autonomous form of
motivation for PA through different strategies, including the
satisfaction of exercise-related basic psychological needs for
autonomy, competence, and relatedness as described in the
self-determination theory (SDT).!”!® In order to move beyond
the relatively monotonous lifestyle in nursing homes, ' mak-
ing PA enjoyable and sociable could encourage residents to
participate in activities more regularly.'® Playing board games
is a common stimulating activity among the elderly and is
considered as a possible protective factor against cognitive
decline and dementia.® Growing evidence indicates that
gaming approaches for PA promotion, such as interactive
video games, led to increased enjoyment and motivation
in addition to positive cognitive and physical outcomes.?!
However, active video games are not suitable for all elderly,
as they mostly involve one-on-one supervision,? and are not
as effective as traditional real-life interventions.? Therefore,
taking into consideration the encouraging evidence about the
implementation of PA interventions in nursing homes, this
preliminary study investigated the effects of a giant exercis-
ing board game intervention on ambulatory PA among nurs-
ing home residents. A primary objective was to examine the
effects of this intervention on the ambulatory PA of residents
by recording the number of steps/day and the time spent
in sedentary, light, or MVPA. Secondary objectives were
related to the assessment of the impact of the intervention
on a broader array of physical and psychological outcome

measurements, including measuring physical and muscular
performance, health and cognitive status, and motivation for
PA. We hypothesized that a life-size board game based on
exercising activities could impact both physical and psycho-
logical components of the health of nursing home residents.
Such an innovative intervention might elicit the satisfaction
of exercise-related activities by older adults in promoting
social interactions (relatedness), providing adapted physical
exercises (competence), and encouraging regular voluntary
participation in the game (autonomy).

Materials and methods

Design and sample

A quasi-experimental longitudinal study was performed in
two Belgian nursing homes in the Province of Li¢ge, namely
“Le Jardin des Chantoirs” and “Le Prestige”. In order to
prevent contamination between groups, subjects in one
nursing home received the intervention and were designated
as participants, and those in the other nursing home were
designated as control group. The two nursing homes were
selected according to their similarities in terms of number of
beds (>90), services (nursing care, physical therapy, social
and physical activities) and their environment, (semi-rural
area), and were then randomized into one intervention and
one control group. Prior to the baseline assessment, investiga-
tors met the director and staff of each nursing home to inform
them of the study, the inclusion and exclusion criteria, and
the study procedures and intervention. The selection criteria
for the participants were: 1) to live in a nursing home that
was included in this study; 2) to be aged 65 years or older;
3) to be oriented to provide informed consent and understand
the questionnaires (mini mental state examination [MMSE])
score >18 out of 30;>* and 4) to be able to walk and stand,
including with technical assistance (assessed by the phys-
iotherapist in the nursing home). A first screening was
performed by the medical staff (ie, physical therapists and
nurses) to identify potentially eligible participants who were
then approached by the researchers and asked if they were
willing to participate in the study. The study was approved by
the Ethics Committee of the University Teaching Hospital of
Li¢ge under number 2013/178. All participants gave written
informed consent and an identification number was created
for each participant to ensure anonymity.

Intervention

Prior to the intervention, a team comprising two public
health specialists, two specialists in PA promotion, and
a designer met several times to develop the design of the
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program. A giant exercising board game measuring 4x3 m
was the central component of the intervention (Figure 1). The
tarpaulin surface was printed with 24 numbered squares of
5050 cm and surrounded by a walking lane. Each square was
colored according to the component of physical fitness that
was to be performed (ie, 6 squares/component): strength, flex-
ibility, balance, and endurance. Systematically, an illustration
explained the movements to be executed and any adaptations
for participants with a lower or higher level of physical fit-
ness. Different symbols were drawn on the walking lane in
order to execute some balance exercises requested appro-
priately on the corresponding squares. Finally, ladders and
snakes were used to link pairs of squares so that participants
could move forward or backward faster in the game.

The game included a foam ball (for some strengthening
or balance exercises) and a wheel with an arrow that was
randomly turned to one of the four colors of the board game.
The rules were simple and made available to the participants
in a folder adjacent to the mat. Taking turns, participants
turned the wheel and had reach the next square with the
color targeted by the arrow. After completing the requested
exercises, participants were expected to do systematically
two laps on the walking lane. Participants made their way

through the squares until the finish line after the 24th square.
The intervention took place in the living room of the nursing
home and was supervised by a specialist in PA. The playing
time of a session ranged between 30 and 60 minutes and the
game requires a minimum of 2 participants. In order to pro-
gressively incite nursing home residents to participate inde-
pendently in the giant exercising board game, the assistance
provided by the supervisor was decreased gradually during
the 1-month intervention period: 4 supervised exercising ses-
sions were planned on the board game during the first week
and then 3, 2, and 1 sessions were planned during the second,
third, and fourth week of the intervention. Some participants
came to the sessions by themselves, but for most of them, the
supervisor was required to take them from their room and to
the living room where the giant exercising board was placed.
The pedagogical strategy was also autonomy oriented: the
supervisor helped the participants to play during the first
sessions (eg, miming the body movements) but encouraged
them to play as much as possible by themselves. Residents
were encouraged to register their participation in the game
on a nearby logbook after each session was performed, with
or without the supervisor. During the 3-month follow-up
period, the giant exercising board game remained accessible
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Figure | The giant exercising board game.
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in the living room but without any planned supervision.
Participants in the control group were requested neither to
change their lifestyle during the study nor to get involved in
any new type of PA.

Outcome measurement

The assessments consisted of a battery of physical and mus-
cular performance tests and anamnestic data gathered at base-
line, after the intervention (1 month), and after the follow-up
period (3 months; Figure 2). The study started in December
2015 innursing home 1 and in January 2016 in nursing home 2.
All subjects were tested and interviewed in their room by
a clinical research assistant, with each interview lasting on
an average of ~1 hour. Data were always collected in the
same order as mentioned in the following paragraph. Data
collection, according to the protocol was conducted by two
different clinical research assistants.

Anamnestic data
PA level
PA was measured objectively using ActiGraph GT3X+
(ActiGraph, Pensacola, FL, USA) accelerometers. During
3 consecutive days, two clinical research assistants helped
the participants place the accelerometer on an elastic strap
around the ankle above the right lateral malleolus. According
to Korpan, using the ankle placement for GT3X+ provides
the most accurate step counts in the elderly.? It should be
noted that the device proved to have excellent reliability and
validity using various settings.?62

Participants were instructed to wear the accelerometer
during waking hours until the research assistant came back
to remove the device at the end of the day. Troiano’s wear
time criteria were applied to define non-wear periods.”
A valid day of accelerometer data was defined as having
non-missing counts for at least 80% of a measurement day.
Differences in wear time above this value were not taken into
account because research assistants were instructed to place
and remove accelerometers from the participants in the same
order and at the same hour each day. Average energy expen-
diture per day (kcal/day), calculated as the sum of all PA in
counts per minute (cpm), was obtained by a derivation of

Baseline (T0) —— Post-intervention (T1) —» Follow-up (T2)

ll Intervention (1 month) T Follow-up (3 months) |l

| Tests & interviews | | Tests & interviews | | Tests & interviews |

Figure 2 Study design.

cpm values to mean MET minutes values using the following
regression equation: 1.439008+0.000795*counts/min.*° The
number of steps per day was obtained by calculating the aver-
age number of steps walked during 3 days of recording.

Cognitive status

Cognitive skills were assessed with the MMSE, which con-
sists of a 30-item questionnaire. A maximum score of 30
is attainable for a person without any neuropsychological
impairment. A score =24 points indicates normal cogni-
tion and scores below this point reveal mild (19-23 points),
moderate (1018 points), or severe (=9 points) cognitive
impairment.*'

Quality of life

Quality of life was assessed using EuroQol 5-dimensions
(EQ-5D) that documents the level of self-reported health
problems in five dimensions (mobility, self-care, usual
activity, pain/discomfort, and anxiety/depression), each
comprising three levels: no problems, some problems, and
severe problems. Each health state was converted into a single
summary index, providing a score ranging from 1 (perfect
health) to 0 (death).??

Motivation for PA

The French version of the Behavioral Regulation in Exercise
Questionnaire-2 (BREQ-2) was used to assess the participants’
motivation concerning exercise.*> The BREQ-2 consists of
19 items measured on a 5-point Likert-type scale ranging
from 0 (not true for me) to 4 (very true for me), appraising
an individual’s level of intrinsic motivation (eg, “I exercise
because it’s fun”), identified regulation (eg, “I value the ben-
efits of exercise”), introjected regulation (eg, “I feel guilty
when I don’t exercise”), external regulation (eg, “I exercise
because other people say I should”), and no motivation (eg,
“I don’t see why I should have to exercise”). In order to assess
motivation for all physical activities and not just for exercise
in particular, the term “exercise” was replaced by the term
“physical activity”. A similar change has been made and
successfully applied in the previous research.*

Body balance, physical, and muscular
performance

Tinetti test

The Tinetti test, or performance-oriented mobility assess-
ment (POMA), was used to assess body balance and gait
abnormalities. This assessment is one of the most widely used
tests in this field.* It consists of two subtests: a balance test
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(9 items scored on 16 points) and a gait test (7 items scored
on 12 points). A total score <19 points indicates severe risk,
a score between 19 and 24 points indicates moderate risk, and
a score of more than 24 points indicates low risk of falls.*

Short Physical Performance Battery test

The Short Physical Performance Battery (SPPB) test is com-
posed of three separate tests: balance, gait speed over 4 m,
and a chair stand test. A score between 0 and 4 is assigned
to each test, and the three tests are weighted equally. There-
fore, the maximum score is 12 points. According to the
European Working Group on Sarcopenia in Older People,
the cut-off value used to assess poor physical performance
is =8 points.*’

Timed up and go test

The timed up and go test was used to assess the functional
mobility of patients.’® From a sitting position, the subject
is required to stand up, walk 3 m, turn around, walk back,
and sit down again. The time needed to complete the task
is recorded and used for analysis. A time of more than
30 seconds indicates a high level of dependence, a time
between 20 and 30 seconds indicates uncertain mobility and
a risk of falling, and a time <20 seconds indicates indepen-
dence of the subject.®®

Muscular isometric strength

Maximal isometric muscle strength of six lower limb muscle
groups (knee extensors and flexors, hip abductors and exten-
sors, ankle flexors and extensors) was measured according to
the protocol defined by Buckinx?*® with the MicroFET2 hand-
held dynamometer (Hoggan Industries, Inc., West Jordan,
UT, USA). High relative and moderate absolute reliability
of the MicroFET2 has been observed among nursing home
residents.*’ Three consecutive maximal contractions of each
muscle group were performed and the highest performance
was considered for the analysis.

Statistical analysis

A Shapiro—Wilk test verified the normal distribution for all
parameters. When data were normally distributed, one-way
analysis of variance (ANOVA) and one-way ANOV As with
repeated measures were performed to assess differences
between groups and within groups at the three different
data collection points, respectively. Post-hoc tests using the
Bonferroni correction were applied for multiple compari-
sons. Nonparametric statistics were used when data were not
normally distributed (Kruskall-Wallis test: between groups’

differences; Wilcoxon test: withingroups’ differences).
For qualitative variables, a Pearson’s Chi-square test was
performed. Analyses were adjusted for baseline variables
that were significantly different between intervention and
control groups by means of multiple regression. Quantita-
tive variables that were normally distributed were expressed
as the mean =+ standard deviation (SD), and quantitative
variables that were not normally distributed were reported as
the median and percentiles (P25—75). Qualitative variables
were reported as absolute and relative frequencies (%).
Results were considered statistically significant when 2-tailed
P-values were <0.05. Analyses were executed using Sta-
tistica 13 software on an intention-to-treat basis: data for
dropouts who returned for follow-up measurements were
also included in the analyses.

Results

Population
The selection of participants for the present study is sum-
marized in Figure 3. Respectively, 50% and 24% of the
population of the intervention and control nursing homes
were eligible for the study according to the medical staff.
Subsequently, a number of residents in the intervention
(74%) and the control (63%) nursing homes declined to
participate in the study after the initial screening operated
by the medical staff, and a further two of them did not reach
the required MMSE. The main reasons for refusal were
associated with their lack of interest in the study, with their
reluctance to take part in an unknown intervention, or with
their lack of motivation to change their habits. Acute diseases
that occurred during the study (n=3) were not associated
with the intervention components. All this resulted in a base-
line number of 10 participants in the intervention group and
11 participants in the control group. Table 1 shows the base-
line characteristics of the participants included in the study.
The two group of participants did not differ significantly in
any of the characteristics measured. Women represented the
majority of the participants in both the intervention (60%)
and control (73%) groups.

Anamnestic data
The primary outcome of this study was related to the record-
ing of the number of steps/day in both groups at baseline,
after the 1 month intervention, and after the follow-up period
of 3 months. The evolution of the average steps/day during
the study is presented in Figure 4.

In the intervention group, significant increases of 437
(+14.9%, P=0.04) and 1,162 (+39.8%, P=0.03) steps/day
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Intervention resting home Control nursing home
(n=94) (n=124)
Excluded by staff screening | | | | Excluded by staff screening
(n=47) (n=94)

=

g A A

3 47 residents | 30 residents

c

wi

| Refusal to participate (n=35) } -----

| MMSE <18 (n=2) } .....

------ Refusal to participate (n=19)

A

10 participants |

11 participants |

Voluntary withdrawal (n=1) } -----

A 4

...... | Acute disease (n=1)

A 4

Intervention
(1 month)

9 participants |

10 participants |

Acute disease (n=1) } -----

...... | Acute disease (n=1)

A

Follow-up
(3 months)

8 participants |

9 participants |

Figure 3 Flow chart of the study.

Abbreviation: MMSE, mini mental state examination.

were observed after the intervention and the follow-up
period, respectively. Meanwhile, average steps per day in the
control group decreased significantly after the intervention
(=817, —24.1%, P=0.02), but not after the follow-up period
(280, —8.3%, P=0.22). Detailed evolution of the anamnestic

Table | Baseline characteristics of study participants

characteristics for both groups is presented in Table 2. Among
the other anamnestic data, we can highlight the significant
increases of the mean energy expenditure per day in the inter-
vention group after the intervention (+110 kcal/day, +6.3%,
P=0.01) and the follow-up period (+219 kcal/day, +12.3%,

Characteristics Intervention group Control group, P-value
(n=10) (n=I1)
Sex
Women 6 (60) 8 (72.7) 0.54
Age (years) 82.5 (79-89) 89.9 (87-91) 0.08
Height (cm) 162.9 (158-170) 159.2 (146-169) 0.53
Weight (kg) 67.7£19.2 64.1£15.8 0.85
Body mass index (kg/m?) 25.3 (20.5-28.6) 25.4 (22.1-24.7) 0.97
Energy expenditure (kcal/d) 1,753.3 (1,639-1,877) 1,658.2 (1,569-1,794) 0.33
Steps per day (number) 2,920.9£1,351.5 3,386.8+£730.7 0.19
MMSE score (/30) 26.612.2 25.612.5 0.56
EQ-5D score (%) 64.2 (58.7-76.4) 60.3 (50.4-76.4) 0.56
Relative autonomy index (BREQ-2) 30.5+14.5 31.6x16.9 0.82
Tinetti score (/28) 23.6+3.2 23.5+2.5 0.92
SPPB score (/12) 79427 6.612.3 0.28
Time up and go test (sec) 16.2 (10.4-19.8) 22.7 (13.9-23.6) 0.22
Strength of the knee
Extensors (Ne) 113.2£56.4 110.7+38.6 0.76
Flexors (Ne) 108.9+43.8 117.8428.6 0.56
Strength of the hip
Extensors (Ne) 93.9+55.4 88.2136.9 0.71
Flexors (Ne) 7421448 60.2+16.5 0.92
Strength of the ankle
Extensors (Ne) 93.9+48.8 89.9+29.9 0.81
Flexors (Ne) 65.3+35.2 82.4+20.5 0.31

Note: Data presented as mean =* standard deviation, mean (range), or n (%).
Abbreviations: BREQ-2, Behavioral Regulation in Exercise Questionnaire-2; EQ-5D, EuroQol 5-dimensions; MMSE, mini mental state examination.
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Figure 4 Evolution of the average steps per day for both groups.

P=0.02), whereas significant decreases were observed
in the control group (-=53 kcal/day, —3.2%, P=0.03;
and —239 kcal/d, —14.5%, P=<0.01; respectively). Scores
from EQ-5D increased significantly in the intervention group
between baseline and follow-up (+6.1%, P=0.04).

Physical and muscular performance

Evolution of the physical and muscular performance of both
groups between each data collection period is summarized
in Table 3. Tinetti scores increased significantly after the
follow-up period (+9.1%) in the intervention group, whereas
values remained fairly stable in the control group. For muscu-
lar performance, significant improvements in the strength of
the ankle were measured in the intervention group. After the
intervention and the follow-up period, the strength of ankle
extensors (+20.3% and +37.6%, respectively) and flexors

(+48.2% and +32.1%, respectively) increased significantly.
No other significant changes were observed for the evolution
of physical performance.

Discussion

The life-size board game intervention, based on exercising
activities, seemed to have had a positive impact on the ambula-
tory PA of nursing home residents. Even though caution needs
to be used due to limitations that will be discussed later, the
fact that values tend to continue to increase after the interven-
tion supports the view that progressively withdrawing expert
assistance might encourage autonomy among participants.
From an average 2,921 steps/day at baseline, participants in
the intervention group reached an average of 4,083 steps/day
after the follow-up period. In the control group, the relative
increase in the number of steps/day during the follow-up
period could be partially explained by a seasonal effect, and
thus the weather, on levels of PA.*!' Post-intervention data
collection occurred during the winter (between December and
January), whereas follow-up measurements took place in the
spring (between March and April). Even if residents are living
in nursing homes, participants in the study were those with
the best level of autonomy, and were thus perfectly able to
go for walks outside the institution. Winter conditions (cold,
frost, or snow) have been identified as barriers to participate
in PA among various populations.*! This large difference is
partly concealed by the large SD observed for this variable.
Evaluations were performed at the same time in the two
nursing homes, but a seasonal effect, which would be masked
by the intervention in the intervention group, may explain

Table 2 Evolution of the anamnestic characteristics for both groups

Characteristics Post-intervention (T1) P-value® Follow-up (T2) P-value®

Steps per day (number)
Intervention group +79.59£1,311.63 0.04 +754.33£1,706.83 0.03
Control group —855.48+994.13 0.02 —38.72£1,004.94 0.22
P-value* 0.24 0.21

Energy expenditure (kcal/day)
Intervention group +112.00 (-56.3 to +221.7) 0.01 +205.29 (+47.7 to +353.7) 0.02
Control group —88.00 (—236.2 to +89.8) 0.03 —212.89 (—429.2 to —121.2) <0.01
P-value* <0.01 <0.01

EQ-5D score (%)
Intervention group +6 (+2.9 to +14.5) 0.11 +0.1 (-6.9 to +17.1) 0.04
Control group +0.1 (-5.5 to +12.2) 0.21 —1.0 (-16.1 to +12.2) 0.43
P-value* 0.83 0.94

Relative autonomy index (BREQ-2)
Intervention group —7.751£24.05 0.24 —3.00£30.69 0.67
Control group —8.20+14.99 0.11 —13.00+£13.26 0.02
P-value* 0.86 0.35

Notes: Post-intervention, n=9 (intervention group) and n=10 (control group); at follow-up, n=8 (intervention group) and n=9 (control group); P-value® for TO-T| within-
group’ differences, P-value® for TO-T2 within-group’ differences, P-value® for within-group’ differences at T1 or T2. Data presented as mean * standard deviation, mean

(range), or n (%).

Abbreviations: BREQ-2, Behavioral Regulation in Exercise Questionnaire-2; EQ-5D, EuroQol 5-dimensions.
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Table 3 Evolution of the physical and muscular performances for both groups

Characteristics Post-intervention (T1) P-value® Follow-up (T2) P-value®

Tinetti score (/28)
Intervention group +1.00+2.12 0.14 +1.80+2.12 0.02
Control group —0.80+0.55 0.48 +0.55+2.19 0.37
P-value® 0.20 0.34

SPPB score (/12)
Intervention group -0.77£1.79 0.24 —0.50+1.60 0.47
Control group —0.10£2.92 0.45 —0.55+2.01 0.41
P-value® 0.82 0.37

Time up and go test (sec)
Intervention group +1.88 (=3.7 to +4.1) 0.07 —0.99 (4.9 to —0.4) 0.19
Control group +0.46 (-8.7 to +2.9) 0.68 +0.55 (-7.3 to +3.4) 0.88
P-value* 0.43 0.11

Strength of the knee

Extensors (Ne)
Intervention group +37.65+62.89 0.15 +44.59+77.99 0.11
Control group +10.27+20.05 0.17 +13.62+25.06 0.23
P-value* 0.28 0.37

Flexors (Ne)
Intervention group +24.73+30.04 0.05 +30.47+50.52 0.09
Control group +4.831£22.78 0.37 —0.81+20.72 0.95
P-value® 0.89 0.69

Strength of the hip

Extensors (Ne)
Intervention group +10.35%£52.05 0.59 +23.071£54.72 0.41
Control group +6.26+22.73 0.37 —491+27.14 0.57
P-value® 0.91 0.02

Flexors (Ne)
Intervention group +2.32+39.09 0.59 +18.05+40.92 0.32
Control group +17.57+8.9 <0.0l +13.63+13.94 0.41
P-value® 0.83 0.12

Strength of the ankle

Extensors (Ne)
Intervention group +26.30+45.42 0.04 +45.74+45.09 0.02
Control group +11.56+27.72 0.21 +10.98+22.32 0.48
P-value® 0.21 0.08

Flexors (Ne)
Intervention group +31.78+38.66 0.03 +23.69+33.37 0.03
Control group +12.4+17.05 0.04 —13.23+16.67 <0.01
P-value® 0.87 0.19

Notes: Post-intervention, n=9 (intervention group) and n=10 (control group); at follow-up, n=8 (intervention group) and n=9 (control group); P-value®* for TO-T| within-
group’ differences, P-value® for TO—T2 within-group’ differences, P-valuec for within-group’ differences at T| or T2. Data presented as mean + standard deviation, mean

(range), or n (%).
Abbreviations: sec, seconds; SPPB, Short Physical Performance Battery.

this result in the control group. In a more guided walking
program (each walk was assisted by a research assistant),
MacRae et al,'* found similar results with an increase of 52%
for the maximal walking time after a 12-week intervention,
with additional improvements (8%) after 10 weeks of extra
intervention. Energy expenditure provides another argument
in favor of the intervention. Outcomes are even clearer for this
variable at each data collection period: significant increases
were observed in the intervention group, and significant
decreases were observed in the control group. Simmons

and Schnelle*? have highlighted significant improvements
of daily PA after 32 weeks of an intervention provided by
research staff and encouraging residents to walk four times/
day, 5 days/week. In a comparable 12 weeks multicompo-
nent intervention comprising prompts for walking, Schnelle
et al,* reported an average increase of 10.6 minutes of PA
in the intervention group versus a decrease of 10.9 minutes
in the control group. A major limitation in those protocols
is related to their dependence on the research team, which
cannot be extended on a long-term basis. To our knowledge,
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this study is the first to implement a PA intervention driven
by the SDT among nursing home residents.!”!® Previous
studies have already emphasized good evidence for the value
of SDT in understanding long-term maintenance of exercise
behavior,# even among older adults.* We hypothesized that
the social support experienced during the game, associated
with the pedagogical approach oriented towards progres-
sive autonomy with adapted activities, had contributed to
the significant outcomes observed in the intervention group.
Schutzer and Graves clearly identified these factors as clear
predictors of exercise adherence in older adults.* Overall, the
experience was positive for the participants. They expressed
appreciation for the intervention at 8.91 cm+1.03 ona 10-cm
visual analogue scale. In addition, the attendance rate was
high (77.8%).

Outcomes related to other anamnestic data are also rather
encouraging. Quality of life (EQ-5D) increased slightly but
significantly in the intervention group. This could mean that
participation in the giant exercising board game could lead
to improvements in, or at least the maintenance of, physical
states that prevent further frailty and associated diseases
among nursing home residents. Indeed, exercise has been
shown to improve outcomes of mobility and functional
ability in two systematic reviews of home-based and group-
based exercise interventions for frail elderly people.*
In the same way, motivation for PA tends to decrease with
age.* However, embodied in the Relative Autonomy Index
(BREQ-2), motivation for PA only decreased significantly
in the control group. Finch®® has demonstrated that older
adults report motivation for PA for the purpose of enjoyment,
pleasure, fitness, and to reduce the effects of aging. In light
of such motives, the game-oriented intervention developed
in this study may have played a crucial role.

Outcomes concerning the physical and muscular perfor-
mance of the participants are less obvious. The Tinetti test
revealed significant improvements in the intervention group
from baseline to follow-up. Both components of this assess-
ment (gait and balance) increased during the intervention
and follow-up periods. When participants played the giant
exercising board game, they systematically had to do two
laps on the walking lane after each round.

Moreover, adapted balance exercises were proposed
throughout the entire game. In a meta-analysis, Sherrington
et al,’! have shown that a walking program could lead to a
10% reduction in falls, whereas a combination with balance
training could imply a 21% reduction. Because falls are an
important independent marker of frailty, it is crucial to put
in place interventions to limit such events.*>> Improvements

in the strength of the ankle in the intervention group are also
likely to be associated with gait and balance training. Suf-
ficient strength and flexibility of the musculature is needed to
ensure extension (dorsiflexion) and flexion (plantar flexion)
of'the ankle during walking. Nevertheless, these results were
not confirmed by other physical (SPPB and time up and go) or
muscular assessments. We could hypothesize that improve-
ments in those tests would need a longer and more intensive
training, such as those implemented in existing literature.'¢
A limitation in the autonomy-oriented approach is that,
when exercising is not supervised by an exercise special-
ist, participants are not always practicing at an optimal
intensity level. A training intensity of 70%—79% of the one-
repetition maximum is recommended, but evidence-based
dose—response relationships regarding exercise characteris-
tics (type, frequency, duration, setting, combinations) are still
unclear in older adults.>** Supervision by exercise special-
ists or by trained physiotherapists would be preferable, but
will generally involve additional charge for the institution.
A review by Shakeel et al,* suggest that effective group-
based exercise programs can be implemented in nursing
homes with trained staff members (nurses or volunteers).
Raising awareness among facility staff members about
PA and educating them to promote movement would prob-
ably result in long-term, cost-effective improvements among
residents. In our study, staff members were not directly
implicated, limiting the potential durability of the interven-
tion. The present study was subject to other limitations. First,
results were based on a limited number of participants from
two nursing homes. This means that our conclusions should
be interpreted and generalized with particular caution. How-
ever, even if the two groups of participants were rather small,
significant results were found, encouraging further broader
scale investigations. In addition, the recruitment strategy
could have caused a selection bias. We might have introduced
a bias by enrolling patients who were sufficiently oriented
and able to walk or stand with technical assistance. Eligible
participants represented a minority of the nursing home
population, which might not be representative of the general
population of such homes. However, no baseline differences
between groups were observed for the outcomes measured.
We assume that this autonomy-oriented approach could not
be applicable to residents with severe functional or cognitive
limitations. Even so, it should be noted that some residents,
even in a wheelchair, took part in some gaming sessions even
if they were not eligible or declined to participate at baseline.
Because there is no one-size-fits-all approach to PA in older
adults,* some residents expressed the need to observe this
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new intervention before deciding to join the game. Longer
intervention and follow-up periods would contribute to
further understanding of such behavior. Another limitation
is related to the process control during the follow-up of the
intervention. Residents were encouraged to register each
participation in the game in a logbook placed nearby, but
this information turned out to be unusable because of the
numerous failures to complete this task. The small sample size
in this preliminary study would not allow using the data in
further analyses, so we decided to rely on the comprehensive
assessment achieved at each data collection period. Finally,
participants were not assigned to intervention conditions
at random such as in a randomized controlled trial. This
quasi-experimental design was chosen because contamination
between groups is very likely to occur in a nursing home,
even more with an autonomy-oriented approach. Efforts were
made to recruit two similar nursing homes in terms of number
of beds, services, and geographical situation.

Conclusion

After a 3-month follow-up period, results of this study
showed that a giant board game intervention led to a sig-
nificant increase in ambulatory PA among nursing home
residents. This original intervention, combining enjoyable
exercising activities and behavioral strategies with respect
to the SDT, resulted in significant improvements in par-
ticipants’ daily energy expenditure, quality of life (EQ-5D),
balance and gait (Tinetti), and strength of the ankle. These
improvements were not observed in the control group, but
several limitations such as the limited sample size should
encourage a cautious interpretation of the results. In future
interventions, efforts should be made to include a larger pro-
portion of residents and to engage more directly trained staff
members. Further investigation is required to confirm these
preliminary results and to evaluate the long-term effective-
ness of PA interventions in nursing homes.
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