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Liikunta on iakkaille elintarke&a fyysisen toimintakyvyn sailyttdmiseksi. Liikunnan lisddmiskeinoja
on tutkittu paljon, mutta tutkimus on keskittynyt paljolti kotona asuviin. Tassa pilottitutkimuksessa
selvitettiin, miten aikaisemmissa tutkimuksissa "tarpeeksi hyvaksi” todettu askelmittari soveltuu
likunnan lisaamiseen palvelutalossa asuvilla.

Pilotti koostui seitseman viikon kavelyohjelmasta, jossa tarkoituksena oli asteittain lisatd askelmaa-
ria henkildkohtaisesta perustasosta. Tutkimukseen osallistui kahdeksan keski-ialtdan 81-vuotiasta
palvelutalon asukasta. Huomiota kiinnitettiin erityisesti tutkittavien ja hoitajien kokemuksiin mittarin
kaytdsta, motivoinnin keinoihin seka askelmaéarien seurantaan.

Alussa tutkittavien askeleiden perustasojen mediaani oli 800 askelta (paivittainen keskiarvo 1369).
Kavelyohjelman lopussa mitattuna tutkittavien askeleet eivat olleet tilastollisesti merkitsevalla taval-
la lisdantyneet. Seka tutkittavat etté hoitajat raportoivat ettd osa idkkaista lisasi liikunnallista aktiivi-
suuttaan askelmittarin kayton myota. Samalla kuitenkin raportoitiin mittarin tarkkuuteen, kiinnityk-
seen seka kayttoon liittyneistd ongelmista.

Askelmittariin perustuvan k&velyohjelman toteuttaminen palveluasumisyksikdssé todettiin mahdol-
liseksi, joskin haastavaksi. Tulevaisuuden interventioissa tulee kiinnittdd huomiota avoimeen kom-
munikaatioon hoitohenkilokunnan ja tutkijaryhméan valilla. Askelmittarien tarkkuus ei viela nayta
riittdvaltd toimintarajoitteisten ik&ihmisten liikkumisaktiviteetin seuraamiseen. Tarve erityisesti i&k-
kaille suunnitelluille askelmittareille on ilmeinen.
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Original

‘The Physical Activity Guidelines for Americans’,
published by the United States Government, re-
orts that adults aged 65 years and older are the
east physically active of all age groups'. Older
adults gain substantial health benefits from regu-
lar physical activity, and these benefits persist
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eter-based walking program in an assis:ed'—ﬁvfnglsem'ng: A pilot study. Cemntechnaki
2015;:13(3):368-376, dei10.4m7/gr2msa3.3.009.00 Purpose Physical activity is a key to inde-
pendent functional ability among older adults but few interventions have been conducted
in assisted-living residences. A pedometer has been stated to be ‘a good-enough’ meas-
uring device for the assessment of walking activity in older populations. Research has,
however, focused more on community dwelling older adults than on those residing in
assisted-living facilities. The aim of this pilot study was to assess the feasibility of a pedom-
eter based walk'tnﬁ program in an assisted-living facility, and to explore the challenges
and ohstacles for the implementation of such a program. Materials and methods A pilot
intervention study was done with & residents between 68 and 89 years of age residing in
one assisted-living facility in Finland. The participants were given pedometers and were
asked to walk as usual for a period of one week in order to measure the baseline number
of steps. Then, personal goals were assessed based on these baseline figures. Motivational
materials and meetings with the participants and attendant nurses were also provided.
Participants were encouraged to increase their daily number of steps from their baseline
levels by 5% weekly for a period of & weeks. Post intervention, seven of the participants
and their nurses (n=13) filled in questionnaires concerning the use and usability of the
pedometer. Results At baseline, the median number of steps taken by the participants
was 800 per day, the daily average being 1369. Post intervention the median was 884 and
daily average 1458 steps, demonstrating an increase but no statistically significant changes
in the number of steps. Most of the nurses (9/13) believed the pedometer actually encour-
aged the residents to walk more, but because of technical difticulties, fewer nurses (5/13)
found the pedometer to be useful in practice in terms of Encnura%emenr for more activ-
ity. The participants and nurses found the pedometer easy to use but reported problems
with it falling off, underestimating step counts, and inaccuracy. Conclusion Motivating
sedentary older adults living in an assisted-living facility to walk more by employing a
pedometer-based walking program is possible but challenging. Integrating the program
into daily routines and systematic communication between the research team and the
staff of the participating site are needed in order to support the adoption and sustained
usage of the new technology. The accuracy and reliability of the pedometer need im-
provement in terms of use by people with shuffling and low-impact gaits. Better cIiI:rs ta
prevent dislodging as well as easier to read numbers are also recommended. Overall, the
findings from this study suggest that there is a need for improved pedometer technology
to be used with older adults residing in assisted-living residences.

Keywords: older adult, daily steps, motivation, human factors, adoption of technology

throughout their lifetime. In addition, the report
notes that ‘strong evidence indicates that being
physically active is associated with higher levels
of functional health, a lower risk of falling, and
better cognitive functioning”. The very oldest
also represent a group that extensively requires
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long-term care and services from nursing homes,
sheltered housing, or assisted-living facilities'.

Assisted-living facilities provide medical and
nursing care to people who are unable to live
independently in the community’. The level of
care is similar to that provided in traditional nurs-
ing homes or long-term hospital wards, but the
environment is designed to be more homelike.
Approximately 70% of residents in assisted-living
facilities and nursing homes in Finland have at
least moderate cognitive impairment andfor a
moderate or severe dependency for assistance
due to limitations in their daily functional abili-
ties’. The amount of exercise by these people is
generally considered to be on a below normal
level. However, the beneficial health effects of
physical activity in all ages are well document-
ed, and exercise is also beneficial for frail older
adults®. According to a meta-analysis, exercise
resulted in improvements in health-related phys-
ical fitness and cognitive functions among the
older adults with cognitive impairment and de-
mentia®. On the other hand, various difficulties
can arise while conducting interventions with
older adults living in longterm care; examples of
such difficulties include, among others, factors
related to long-term care facilities, the nursing
staff, the research team, and the institutionalized
older adults themselves®.

Walking is a feasible, safe and easy way of ex-
ercising in long-term care settings. Older adults’
ambulatory activity has been monitored by nurs-
ing reports and self-reporting, but such reports
are subject to bias and may under- or overes-
timate an individual's true ambulatory activ-
ity"®. Motion sensors, for example pedometers,
are more appropriate for the quantification of
physical activity behaviors in typically sedentary
populations®. Pedometers are affordable and a
good enough™ measure of physical activity, spe-
cifically ambulatory activity®. Pedometers have
been shown to efficiently increase the daily
ambulatory activity and health of community-
dwelling older adults®"". However, a pedometer
alone does not provide sufficient motivation for
substantially increasing the ambulatory activ-
ity. According to a systematic review, setting a
personalized step goal and the use of a step di-
ary may be additional key motivational factors
for increasing physical activity”. In younger age
§mups, the recommended number of steps per

ay 1s 10,000. In a review, Tudor-Locke estimat-
ed that a range between 2,000 and 9,000 steps
per day is likely to reflect the true variability of
physical activity behaviors in older populations'.
The amount of ambulatory activity in assisted-
living facilities or in a nursing home setting re-
mains unknown, so interventions carried out in

25

long-term care should utilize an individualized
goal-setting rather than to set the same goals for
all participants'’.

When interventions are carried out in long-term
care settings, it falls on both the nursing staff and
the patient him/herself to support the commit-
ment to the goal™. In order to provide continuity
for the rehabilitation process, the commitment of
the whole nursing staff is crucial'. Nursing that
Frummm rehabilitation maintains or restores
unctional ability and increases life satisfaction
and physical and social well-being”. Accord-
ing to Routasalo et al., nursing staff are aware
of the importance of motivation in rehabilita-
tion, and they understand that older adults gain
mare benefit from motivation than from physi-
cal help”®. Hsu and Chen pointed out that creat-
ing and maintaining an ongoing communication
with the nursing staff are important facilitators
of a successful intervention study®. The study
is more likely to succeed if the research team
adjusts to the participating sites” daily timetables
and shows that it appreciates the nursing staffs’
involvement in the study process®.

Research evaluating the efficacy of exercise
among older adults*'® and also studies with
edometer-based programs'™"” have primarily
en conducted with relatively healthy com-
munity-dwelling individuals as participants; it
may therefore not be possible to generalize the
result to apply to older adults Iiving, in assisted-
living settings. There is a major difference in
functional ability between the general popula-
tion of older adults and those who participate
in intervention studies, so intervention studies
among older adults living in long-term care are
urgently needed'. Indeed, only a few studies to
date have examined the use of pedometers in a
nursing-home setting"*?. Cohen-Mansfield et al.
reported that the devices were easy to use and
well-tolerated™. However, Cyarto et al. noted
that pedometers underestimate the steps taken
by the elderly at lower walking speeds, and that
more accurate options for quantifying physical
activity are needed among mobility-impaired
populations, such as nursing-home residents.

It therefore remains unclear whether a pedome-
ter-based walking Fmgram would be feasible and
effective among older adults living in an assisted-
living setting. The goal of the present sevenweek
study was to evaluate whether a pedometer-based
walking program has the potential to increase the
amount of daily steps taken by older adults in this
clinically relevant group. The present trial is a pi-
lot study that primarily assessed the feasibility of
a pedometer-based walkin am and sought
tupg::lscuver the challengesgapnrdag;mtaclﬁ in gim-
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plementing such a program among frail residents
living in an assisted-living setting,

MeTHODS

Participants

The research design was a pilot intervention
study conducted at a private assisted-living facil-
ity in Finland during the summer of 2013. The
participating site was chosen because of access
thmugﬁa employment of one of the researchers
(VK) as a summer nurse in the facility. The par-
ticipating site was a combination of an assisted-
living residence and a nursing home but the
intervention was only conducted in the assisted-
living residence.

Recruitment was twofold. First a senior re-
searcher (JV) had a two-hour visit at the resi-
dence to increase the administration, staff’s
and residents” understanding of the project and
commitment to the research process. Residents
were screened by VK to assess their eligibilit
to participate. Older adults unable to walk wit
or without a walking aid were excluded. Next,
all the residents were screened for cognitive im-
pairment using the 30-point Mini-Mental State
Examination®'. Those who scored under 18
points (moderate or severe dementia) were ex-
cluded. The inclusion criteria were a willingness
to participate, the ability to walk with or without
a walking aid, and sufficient cognition to under-
stand the purpose of the study. All 24 residents
of the site’s assisted-living residence were asked
to participate in the study, 11 agreed to start the
intervention with 7 completing it. There were
25 nurses working at the residence at the time
of the study, and all of them participated in the
implementation of the study. A written informed
consent was obtained from all participants, and
the study was approved by the Regional Ethics
Committee of Tampere University Hospital and
the participating site.

Study design and procedures

The study procedures (Table 1), the collection
of data and counseling of participants were
conducted by VK. During the first week, the
participants were asked to wear the pedometer
{Omron Walking style PRO, model HJ-702IT-E2,
Finland) and to proceed at their usual level of
activity. They were advised to attach the pedom-
eter to their clmhinrﬁj near the hip to minimize
the measuring error™ and to wear it during all
waking hours. The nursing staff was asked to as-
sist the participants record the number of steps
taken every evening.

The data from the first week of walking was trans-
ferred from the pedometers to a computer and
analyzed with a commercial program (the Om-
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ron Health Management program). This weekly
average number of steps defined the baseline lev-
el for each participant. The goal was to achieve
a weekly increase of 5% in the number of steps.

The researcher arranged a one-hour informa-
tion meeting with the nursing staff, in which
evidence-based information on the effectiveness
of the increase of physical activity to older adults’
health, functional ahility, and mental health was
discussed. Practical information about the use
of the pedometer was also provided, and the
nurses were given an opportunity to learn how
to use the pedometer for one week. The nurses
were asked to ensure that the older adults ac-
tually wore the pedometer, and to encourage
participants during the day to independently
reach their step goals. Weekly meetings were
held with the assisted-living facilities” staff as

Table 1. Study procedures
Week # [Action

0 |[-Memory assessment (MMSE)
-Wision assessment
-Written informed consent
-Assessment of physical ability 1o function
(Barthel)
-Quality of life assessment (EuroHIS)
-Instructions on the use of the pedometer
-Study information to the nursing staff
1 [-The daily use of the pedometer starts
-Al the end of the day, the number of steps is
recorded in the step chart
2 |-Physical exercise guidance with the UKK
Institute's Physical Activity Pie, a graphic aid
to health-enhancing physical activity
-Individual goals at the beginning of the week
(5% more than the baseline number of steps)
-Weekly goals are recorded in the step chart
-The staff encourages the participant to
reach each week's goal
-Al the end of the day, the number of steps is
recorded in the step chart
-Incidents that might affect the number of
steps are recorded in the step charnt
3-7  [-Individual goals are assessed each week (a
5% increase in steps each week)
-Weekly goals are marked in the step chart
-The staff encourages the participant to
reach each week's goal
-Al the end of the day, the number of steps is
recorded in the step chart
-Incidents that might affect the number of
steps are recorded in the step charnt
8 |-Intervention ends
-Pedometers are collected from the
participants
-Assessment of physical ability 1o function
(Barthel)
-Quality of life assessment (EuroHIS)
-Usahility questionnaire (SUS) to participants

Vol 13, Mo 3
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usual, also providing the researcher the oppor-
tunity to hear the nurses’ views on the progress
of the walking program, and to get an update
of news from the intervention. The changing
weekly goals were marked on the step chart on
a visible place on the wall of each participant’s
room. The participants marked their daily steps
on the chart, making it easy for the participant
and also for the nursing staff to follow the step
counts, and to keep motivating the participant to
reach their goals.

Mo changes were made in the assisted-livin

facilities’ normal activity schedule. The usua

weekly physical exercise hour was held as be-
fore, and the study participants could participate
along with the other residents. U5, Govern-
ment-published'” motivational visual material
about the health benefits of physical exercise
for older adults were individually given to all
participants at the beginning of week 2. The re-
searcher explained how even a small increase in
the amount of walking could have a significant
effect on functional ability, mood and sleep. Par-
ticipants received weekly individual 15-minute
meetings with the researcher in study weeks 2 to
6. The data from the pedometer was transferred
to computer and the new goals were assessed.
The urIIJ(ﬁse of the weekly meetings was to give
feedback on the previous week's outcomes and
to clarify the next week’s step goals to the partic-
ipants. Concrete examples on how to reach the
step goal, such as “walk the length of the cor-
ridor twice before coming to lunch” were given.

Outcome measurements

The Erimar}r outcome measure was the average
number of steps counted daily by the pedom-
eter. The pedometer has been previously tested
in clinical settings, and its reliability has been
demonstrated™. Secondary outcomes included
functional ability and quality of life-measures.
Functional ability was measured with the Barthel
index**. The scale ranges from zero to 100, and
the scores are interpreted as: 0-20 total depend-
ency, 21-60 severe dependency, 61-90 moder-
ate dependency and 91-100 independent of as-
sistance from others.

Quality of life was measured with the EURO-
HIS-Qol 8-item index™, which is a truncated
version of the WHOQOL-BREF-scale. The eight
questions concern quality of life, health, vitality,
self-esteemn and financial issues. The respond-
ent chooses the most suitable answer on a Lik-
ert scale (range 1-5), and the average numbers
of points are calculated. The maximum score
per question is 5 points, showing good quality
of life. This index has previously been used in
population-based research concerning patients

25

with dementia®™. All the outcome measures
were administered at the beginning of the study
and repeated after the intervention.

In addition, after the intervention, the feasibil-
ity of use of the pedometer was assessed from
the participants’ point of view using the System
Usability Scale (SUS)-questionnaire, which can
be wused to assess the usability of various prod-
ucts or services””. There are 10 statements in the
SUS questionnaire. The questions cover aspects
concerning effectiveness, efficiency and user
satisfaction”. The responses are given on a scale
from 1 (totally disagree) to 5 (totally agree). The
total score in the questionnaire varies between
0 and 100. According to a seven-step adjective-
anchored Likert scale described by Bangor™® a
median of 91 points=best imaginable, B6=excel-
lent, 71=good, 51=0K, 36=poor, 20=awful and
13=worst imaginable. In this study, questions 5
(“Various functions of the pedometer were well-
integrated”) and 6 (“There was too much incon-
sistency in this product”) were excluded because
the participants only used one function of the
pedometer (daily step counts). The use of oth-
er functions such as calculating anaerobic step
counts or walking distance measurements were
not available to our participants, and therefore
those two questions were excluded. The two
excluded questions were calculated in the final
SUS scores as center point of the scale (3) as rec-
ommended by Brooke”. The questionnaire had
six additional open-ended questions concerning
the positive and negative aspects of the pedom-
eter, its usability and impact on health, if any.
Furthermore, the nurses” viewpoints on the use
of the pedometer were evaluated post-interven-
tion using a questionnaire with four open-ended
guestions. All the answers to the open-ended
questions were analyzed by one of the research-
ers (PL) using content analysis.

Resuits

Study flow and outcome

Baseline characteristics are shown in Table 2.
In the screening phase, 4 participants were ex-
cluded because of their inability to walk inde-
pendently, 5 due to poor performance in the
MMS5E-test, and 5 refused to participate. Eleven
of the 24 residents were eligible and agreed to
participate in the pilot study. Of these, 3 partici-
pants dropped out during the first week of the
intervention: one considered the pedometer to
cause too much stress, one dropped out due to
cognitive challenges with the pedometer, and
one dropped out due to frustration caused by
pedometer inaccuracy. Cognitive skills, function-
al ability, and quality of life ratings of these three
participants were not significantly different from
the study group. The final study group com-

Vol 13, Mo 3



Pedometer-based walking

Tahle 2. Baseline characleristics of the parlicipants;
*=gquestions with drawing assignments were ruled out
due 1o vision impairments; **=range: 68-89 yrs

Participant #| Age, yrs Gender  MMSE score
1 &9 male 2830
2 80 male 21730
3 88 fernale 27130
4 88 fernale 21727+
5 76 ferale 20/30
[ &9 male 23/26*
7 68 fernale 1830
8 86 male 20530
Average 805

prised of four women and four men, a total of 8
participants with mean age of 80.5 (range 68-
89) years. Their MMSE-scores ranged from 18 to
28, corresponding to mild dementia or normal
cognition (Table 2). One participant dropped out
of the study on week six due to a hospitalization
not related to the study intervention. This partici-
pant’s step counts were included in the analysis.

The Barthel index showed that the study group’s
ability to function varied between moderate as-
sistance dependency to being independent (Ta-
ble 2). In the comparison of values before and
after the intervention, no improvements were
observed in the quality of life measured by the
EuroHIS-questionnaire (p=0.888) or the func-
tional ability measured by the Barthel index
{p=0.317). During the intervention, the nurses
and the researcher followed the participants” use
of the pedometer and reminded them to col-
lect amfr:lip it on again if they noticed that the

edometer was missing. No adverse events re-
ated to the intervention were reported.

Walking program

The aim of the pedometer-based walking pro-
gram was to increase the participants’ daily steps
from the base level by an average of 5% or more
weekly. The baseline median of daily steps (the
average of the first week) was 800, and most of
the participants’ daily step counts were lower
than 1500 steps. The average step count in the
baseline week was 1369, and during the last
week of the intervention, the count was 1458, the
median being 884 steps (Table 3). Although the
number of steps increased, the difference was not
statistically significant, and the target increase of
307 was not accomplished. On the other hand,
there were five study weeks with progressive step
goals for each participant, and when the num-
bers of weeks in which the original goals of each
participant were achieved were added together,
the results indicated that the participants reached
their individual target step values in 20 weeks
out of 40. One of the participants (number 2)
dropped out of the intervention due to hospitali-
zation and the decrease of steps before the illness
was evident in the data analysis.

Older adult’s experience

Participants gained an average of 64 points out
of 100 in the 5US questionnaire, representing
midrange usability value ‘OK’ *. In the ques-
tionnaire (Table 4), five of the seven respond-
ents answered that they would not need tech-
nical support to be able to use the pedometer.
As a matter of fact, participants (6 resEunses}
believed that most people could learn how to
use the pedometer quickly. On the other hand,
five of the participants would not like to use the

Table 3. Pre and post outcome (n=8) as tested with Wilcoxon Signed-Rank Test; *=weekly average of daily steps;

x=missing value

Parameter Participant Oulcome
1 2 3 4 5 ] 7 & Average p

Steps* Before | 2207 1672 131 845 4393 755 593 155 1369

After 2633 X 92 a4 4763 451 1074 in 1458 015
EuroHIS Before | 4.1 2.6 4.1 31 4 2.8 33 34 34

After 39 X 39 4 39 3 38 33 a7 0.888

Before | 100 70 85 100 100 95 70 100 90
Barthel index After 100 70 85 100 100 95 70 100 90 0317

Table 4. Elements of SUS {System Usability Score); Likert scale: 1=strongly disagree, S=strongly agree

Likert scale irequency (n=7)

Item i 2 3 4 5
1 would like to use the pedometer frequently 4 1 0 1 1
The pedometer was unnecessarily complex 2 3 1 0 1
The pedometer was easy o use 1 0 1 2 3
I would need technical support to be able to use the pedometer 5 1 0 0 1
Most people could leam how to use a pedometer quickly 0 0 1 2 4
The pedometer was very awkward 1o use 4 2 0 0 1
| felt very confident using the pedometer 1 1 1 3 1
I had to learn many things before | could start using the pedometer 4 1 0 1 1
Total vates 21 9 4 9 13
25 372 Vol 13, Mo 3
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pedometer frequently. In the questionnaire’s
open-ended questions, the majority of the par-
ticipants responded that the most interesting
feature of wearing a pedometer was the ability
to follow daily step counts (5 responses). Us-
ers commented that “it was nice to check the
steps from the pedometer”. When they were
asked whether the pedometer and the walking
program had an%( influence on their physical ac-
tivity levels, half of the participants responded
that “the ﬁdumﬂt&r really motivated me to walk
more”. The other half responded that “pedom-
eter had no positive impact” or “it did not en-
courage me to exercise more”. Three participants
reported problems with pedometer attachment
to waist and complained that the pedometer fell
off easily when walking. Two participants also
made negative comments about the pedometer’s
ability to count the steps accurately: *1 walked a
long way, and the numbers on the pedometer
did not increase. It was a waste of time”.

Nurse opinion

After the Stlﬂ' 13 out of the 25 participating nurs-
es responded to a short questionnaire with four
open-ended questions. When asked about wheth-
er the informing, the objectives and significance of
the study had become clear to nursing staff in the

information meetings, all of the nurses answered

that the information given by the researcher was

sufficient. When the nurses were asked about the

most substantial benefit of the pedometer to the

participants, they commented that “those who

participated in the study increased their daily ex-
ercise” (9 respondents) and “some even exceeded

themselves” (1 respondent). Some reported that

the impact of the pedometer was only temporary,
and after the intervention the amount of walking

decreased (3 respondents). When asked: “Would

a pedometer be useful to you in your work?”, 5

nurses regarded the pedometer as useful in in-
creasing the physical activity level of older adults,
especially for independent walking. However, 4

of the nurses saw no benefit in using a pedometer
to increase older adults” activity. They expressed

negative comments, such as “pedometers created

too much stress and anxiety among older adults”
(3 respondents) and “some participants felt that

they were forced to walk every day even if the

weather was bad” (3 respondents).

Discussion

In this pilot study, the median number of older
adults” daily steps was only 800 steps per day,
and most of the participants walked less than
1500 steps per day. These findings suggest that
the step counts among the elderly living in an
assisted-living setting might be lower compared
to community-dwelling older adults of the same
age'""?. The step counts in our pilot study were

23
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closer to the ambulatory activity (740 steps per
day) measured in older populations hospitalized
with acute medical illness™. Based on previ-
ous research, we were aware of possible limi-
tations in the testing of the pedometer in older
age groups where pedometers have not been
properly tested before. Nevertheless, the incon-
sistency of the pedometer step counting among
rticipants with walking aids, shuffling gait,
ow amplitude of the foot strike, and low walk-
ing speed surprised us. Our pilot study findings
may indicate that the pedometer might not be
‘a good-enough’ sensitive step measuring device
for older adults living in assisted-living settings,
thus disagreeing with previous research®.

The pedometer’s variability in accuracy noticed
in the first week of the intervention may have
influenced the final outcome negatively. The 3
drop-outs were caused by problems in the inter-
action between the device and the people who
used them. Evidence shows that lack of attention
to human factors and ergonomics in the design
and implementation of healthcare technologies
can result in poor quality of care and cause pa-
tient safety incidents™".

The pedometers were considered easy to use.
This concurs with other studies on pedometer
use in older adult populations'"?. However, the
usability rating assessed by means of the SUS
questionnaire was only 64 points, indicating an
‘OK’ usahbility and leaving many opportunities
for improvements. Most of the participants in
our pilot study found it interesting to follow the
step counts during the day. One half of the group
reported that the follow-up encouraged them to
take more steps, and the other half answered
that the pedometer had no influence on their
motivation to increase their daily activity levels.
This result might indicate that human factors is-
sues, such as pedometer inaccuracy, affected the
participants’ motivation and lead to technology
not being adopted. In line with our pilot study
results, Cyarto et al.”® reported that pedometers
underestimate the number of steps taken at lower
walking speeds by nursing home residents com-
pared to a community-dwelling group. They also
reported that gait-impairment scores contributed
to the pedometer’s inability to detect steps taken,
and concluded that pedometers are not accept-
ably accurate for quantifying physical activity in
frail, institutionalized older adults.

In addition, the methods of motivating the nurs-
ing staff are crucial when trying to c%nange the
exercise culture among older adults living in
nursing facilies™. Fewer than half of the nurses
at the participating site considered the pedom-
eter to be useful in motivating the elderly to walk
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independently. This outcome indicates that the
technology used was not well-adopted. The
maost substantial reason behind no tech adoption
might have been the inaccuracy of the pedom-
eter. Without a reliable and accurate measuring
device, no widespread tech adoption can be ex-
pected. It is understandable that the nurses do
not want elders to get upset by forcing them to
use impractical technology.

The dialogue between the researchers and the
staff should be sincere and straightforward so that
passible barriers could be noticed and diffused
straight away. In this study the weekly meetings
were not always held, and constructive discus-
sion about pedometer issues did not develop. In
future research, one solution could be to have
the: nurses participate in the data transfer process.
The computer program used in this intervention
{(Omron Health Management Program) creates
various graphs based on the numbers of daily
steps, and discussing the graphs with the nurses
could have led to better technology adoption. In
the: future, one of the possible advantages of the
pedometer might be that the changes in the older
adults” health could be noticed and anticipated
by following the step counts by means of graphs.
In this study, the phenomenon of decreasing step
counts before the illness was noticed before the
hospitalization of participant 2.

Research and evidence-based nursing practices
are novelties in nursing science, and nurses might
be unwilling to change nursing procedures™.
The key to resolving this problem would be to
identify champions in the nursing staff who em-
brace the idea of pedometer use and foster ac-
ceptance among team mates. The study informa-
tion was considered sufficient by the nurses, but
only half of the nurses responded to the ques-
tionnaire after the intervention. Changes in work
shifts created a challenge for the maintenance of
nurse continuity for weekly study updates and
resident coaching to promote walking. In future
research, any mismatch between the expecta-
tions and needs of the researchers and the end
users could be revealed in well-planned regular
meetings with the nursing staff. Positive motiva-
tors, for example free lunch sessions could be
offered to the nurses®.

Enrolling older adults to participate in this study
was maore challeng;ng than we expected. John-
son and colleagues™ also discovered that when
enrolling participants in assisted-living settings,
the inclusion criteria must be broad. During the
recruitment process, the most common reason
for study withdrawal was “I'm too old for this”.
Similar findings were made by Tsai et al.*. When
senior researcher |V visited the participating site,

N3

one group of older women had already decided
not to participate in any research. We were not
able to change their opinions on research during
the two-week recruitment period. This kind of
‘group effect” was not found in literature when
the intervention was planned, and it highlights
the im]I::Inrta nce of good communication be-
tween the research group and the participants'.
Another possible reason behind withdrawals and
the poor effect of the pedometer on motivation
for some participants could be that throughout
mast of their lives, the participants had been told
that physical inactivity was necessary for the ap-
propriate treatment of illness®. The older adults
are also at a disadvantage compared to other age
groups because fewer of them grew up with a
culture of physical activity™.

This study has several limitations. Firstly, the small
sample was limited to just one residential facility.
Secondly, the participants may have represented
a select group of motivated individuals. For some
reason, four of the five men living in the partici-
pating site agreed to participate in this study, and
we received refusals mainly from women. It is not
possible to determine whether it was the exercise
in general or the pedometer program that was
unappealing to those who did not agree to partic-
ipate. Thirdly, the recruitment and study process
was conducted by a research group unknown to
the residents and the nursing staff. The motiva-
tional process could have been more effective if
the dialogue between the staff and the research
group would have been more fluent. The final
and most important limitation was the pedome-
ter itself. We found inaccurate pedometer record-
ings and attachment problems that most likely
contributed to an underestimate of the number
of steps taken and lack of statistically significant
differences post intervention. Despite these limi-
tations, the findings of this pilot study raise some
technical development requirements for industry.

Simple technical solutions without numerous
other complex functions besides the counting of
steps are needed to meet older populations” needs.
The possibility of visual impairments should be
taken into account by building clearer and larger
screens on the pedometers. Larger, easy to ma-
neuver attachments should also be considered
in the design, and better clips or magnet attach-
ments should be provided to prevent dislodging.
Maost importantly, reliable and valid solutions for
measuring steps taken with low walking speeds,
shuffling gaits and walking aids are urgently need-
ed as the older population increases. The possible
role of the pedometer in encouraging residents of
assisted-living facilities to walk, the characteristics
of the older adults who might benefit most from
the application of this technology as well as the
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use of pedometers in rehabilitation nursing are ar-
eas still in need of further research.

We chose to study a frail group of older adults liv-
ing in assisted-living settings. This group is usually
ruled out of research of pedometer-based activity
programs directed to older adults, and this selec-
tion of a new interesting study group represents
a great strength of the study. This pilot revealed
important insights on the issues that need to be
taken into account in future research. The issues
were related to the technology used, the recruit-
ment process, teamwork with the participatin
sites” staff and older adults’” own expectations dif-
fering from those of the researchers.

Conclusion
To succeed in an assisted-living facility setting,
a pedometer-based walking program requires a
carefully planned implementation strategy, an ac-
curate and easy to use activity measuring device,
integration into daily routines, and the application
of motivational methods. The accuracy and reli-
ability of the pedometer need to be improved to
make it more suitable for use by older persons
with shuffling and low-impact gaits. Better clips to
revent dislodging as well as easier to read num-
s are also required. Overall, the findings of this
study suggest that there is a need for improved
pedometer technology for use by older adults
with disabilities and impairments in maobility.
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