25

PNAIPHILIPPINE JOURNAL OF NURSING

RESEARCH ARTICLE

Sensor Monitoring to Determine Daily
Physical Functioning Among Post-Stroke
Older People in a Home Setting: Pilot Study

Andi Masyitha Irwan', Mayumi Kato?, Yudi Hardianto®*, Syahrul Syahrul*,
llham Bakri2, Miho Shogen;i®, and Elly Lilianty Sjattar®

Abstract

Background: Aimost half of the population of stroke patient were aged 65 and older. Elderly patients who had a stroke were at risk of
loneliness and isolation due to their frailty, inactivity, and difficulty moving.

Objective: This study determined the daily physical functioning among post-stroke older people by sensor monitoring and matching
data with the Functional Independence Measure (FIM).

Methods: Sixteen home-dwelling post-stroke older people participated in this descriptive cross-sectional study. Daily functioning
was measured using Physical Activity Monitor AM300 sensor devices and FIM. In addition, data on stroke history, fall history
activities, blood pressure measurements, walking speed, leg muscle strength, grip strength, balance, pain, fall risk, fear of falling, self-
efficacy, and nutritional intake were collected as demographic characteristics of the participants.

Results: Most participants spent their time on at-home activities and very little time on sports activities. These findings were matched
with FIM results where only one-fourth of participants had complete independence in locomotion walking, and no participants had
complete independence in locomotion stairs.

Conclusions: Sensor monitoring and FIM could be combined to determine daily functioning and the type of rehabilitation needed by
post-stroke patients.
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Introduction

troke is the number one cause of death worldwide (Feigin

etal., 2015) and third in disability (Johnson et al., 2016).
Despite the reduction of mortality in developed countries,
stroke is sharply increasing. Approximately three-quarters of
strokes occur among individuals aged = 65 worldwide
(Benjaminetal.,2018). This trend is experienced in Indonesia
where almost half of the stroke patients were 65 and older
(Indonesian Basic Health Research, 2018). Older people with
stroke were at risk for loneliness and isolation due to their

frailty, inactivity, and difficulty moving after stroke (Pedersen
etal., 2020). In addition, the combination of aging and stroke
incidence is a significant cause of independence loss and
disuse syndrome due to paralysis, that consequently affects
daily functioning among older people and alters their ability
forself-care (Salehetal., 2021; Sosiawatietal., 2021).

Self-care is an essential aspect to maintain independence
among older people and this includes Activities of Daily
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Living (ADL) such as mobility, moving in bed, sitting and
transferring, eating, dressing, bathing, performing personal
hygiene, and toileting (Aslani et al., 2016). Half of the post-
stroke patients discharged from a hospital experience severe
ADL impairment and less self-care (Schnitzler et al., 2014).
Moreover, 75% of post-stroke patients had a higher risk of
falls-¢tue to low balance ability and muscle weakness (Hirase
etal.,2015). Hence, continuous improvement of ADL abilities
and prevention of physical functioning deterioration by
disuse are crucially pressing issues among such patients in
the community.

The Functional Independence Measure (FIM) is one of the
most used tests to determine functional-and self-care status
(Chumneyetal., 2010). This said test measures ADL abilities
in post-stroke patients. However, when patients are aware
that they are being measured, they often show their best
performance. Thus, true performance of daily functioning
among post-stroke older people at-home is rarely measured.
It is essential, therefore, to acquire an accurate description
and more precise information of how post-stroke older people
perform their daily functioning in ahome setting.

One ofthe objective tools used to monitor daily functioning at-
home is sensor application. Sensor monitoring in the living
environment can provide early detection of disability
because sensing visualizes minimal changes that post-
stroke patients and their family members cannot identify (Pol
et al., 2016). Previous studies have monitored the ability of
older people to do ADL using sensing models installed in their
home environment (Murakami et al., 2017; Shogenji et al.,
2016). Unfortunately, most studies have primarily focused on
the technical issue of the sensor model rather than its daily
application and clinical practice (Pol et al., 2013). Aforemost
consideration in this study is that sensors have not been
applied to post-stroke patients; therefore, monitoring is
urgentforthisiliness with deteriorating conditions.

In Indonesia, when post-stroke patients return to their
homes, no specific community-health program is available to
help them gain maximum independence to perform ADL.
Hence, more effort is needed to reduce stroke burden and
complications. Data derived from this study can be used as
baseline information for health professionals to design
appropriate self-care programs for post-stroke patients.
Furthermore, itis expected that such undertaking can prompt
urgency to set up community-based rehabilitation services
for post-stroke patients and older people whose aging
process worsens stroke consequences. This study,
furthermore, aims to determine daily physical functioning
among post-stroke older people in the community using
sensor monitoring and matching data with FIM. Moreover

besides identifying technical problems using wearable
sensor devices, this study also wants to describe the
characteristics of home-dwelling post-stroke older people
since their condition affects functioning abilities such as
walking speed, grip and leg muscle strength, balance, self-
efficacy, fearoffalling, nutritional status.

Methods

This was a descriptive cross-sectional study of 16 home-
dwelling post-stroke older people. The participants were
recruited from four public health center working areas in
Makassar using purposive sampling. The sample size of 16
was determined based on recommendations for pilot studies,
which suggest thatthe number of participants should be more
than 12 in order to test the feasibility of an intervention with
continuous measurement (Kunselman, 2024). Makassarisa
metropolitan city in the Eastern part of Indonesia. The
inclusion criteria were post-stroke individuals aged 55 and
over with hemiplegia, walking either with or without a walking
aid, and living with family members. The exclusion criteria
were acute diseases or unstable chronic diseases. If the
participants stopped wearing the sensor devices before one
week, they were considered dropouts.

Measures

The following measurements were taken: demographic data,
fall, stroke and rehabilitation history, stroke self-efficacy,
nutritional status, hand grip, leg strength and reach test.
These measurements were taken once, as they are not
expected to changeinashorttime. In addition to the one-time
measurements, dynamic and continuous data including daily
physical functioning measured by the sensor devices, blood
pressure, and walking speed were collected daily for seven
consecutive days. It was necessary to record a minimum of
seven days of sensor data to accurately estimate index
activity levels (Pamcoach, 2011)

Daily Physical Functioning

Physical Activity Monitor (PAM) AM300 wearable sensor
device (http://www.pamcoach.com) was utilized to measure
patients' activity levels, the kinds of activities performed, and
calories spenton aweekly and daily basis. The PAMAM300, a
3-dimensional accelerometer 68 x 33 x 10 mm was used on
the participant's right hip with an attached belt (Figure 1). The
accelerometer was used continuously for 7 days, except
during sleep and when taking a shower. Thisdevice hasbeen
used in several studies and tested for reliability and validity.
The test-retest reliability of the PAM AM300 was ICC 5 0.80
with a95% confidenceinterval (Cl) 0of 0.28 and 0.92 and intra-
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Figure1. PAM AM300 sensor monitoring system. a) PAM AM300 sensor b) PAM AM300 sensor in
position on the right hip of the participant c) sensor results in display website. Figures a and ¢ were
retrieved from www.pamcoach.com_with permission.

CV 5 of 1.5%. The PAM AM300 is a valid tool to objectively
measure and monitor daily physical activity (Slootmakeretal.,
2005, 2009). PAM produced data from zone mode (minutes
spentin performing activities) and activity index (points made
due to moving in minutes and calories burned). Zone mode is
divided into Living Zone (fidgeting, doing chores around the
house and moving slower than 4 km/h); Health Zone (walking
or similar activities and moving between 4 and 7 km/h); and
Sports Zone (running or similar activities and moving faster
than 7 km/h). The PAM AM300 activity index score was based
on a 24-hour activity period and eight times more sensitive to
enable higher PAM scores. In addition to the PAM, the FIMwas
also used to predict daily functioning and self-care. The FIM
has 18 items divided into two subscales - motor and cognitive
functions, where 13 items assess motor functions and 5 items
assess cognitive functions. Each item is scored on a 7-point
scale, ranging from 1 =total assist (<25% independence) up to
7 = complete independence (100% independence). The
higherthe score, the greaterthe patient’s functional abilities.

OtherVariables

Demographic data (sex, age, living arrangement, and
educational level), stroke history, fall history, and
rehabilitation adherence were measured by a questionnaire.
Blood pressure was measured with the Omron HEM-6323T
automatic blood pressure monitor (Omron Corporation;
Kyoto, Japan). Anumerical rating scale measured pain with a

response: 0 no pain, 2 hurts alittle bit, 4 hurts a little more, 6
hurts even more, 8 hurts a lot, and 10 worse pain (Thong et
al., 2018). Walking speed was measured by the 4-Meter
Walk Test. The 4-Meter Walk test has shown excellent test-
retest reliability for older adults (Peters et al., 2013). Grip
strength was measured with a J-Tech Commander Grip
Track (Zevex Company, Tokyo, Japan). Leg muscle strength
was measured by ptas MT-1 (Anima Inc., Tokyo, Japan).
Balance was measured by the forward reach test, the right
reach test, and the left reach test. This measurement has a
high test-retest reliability (ICC = 0.90 — 0.95) in stroke
patients (Katz-Leurer et al., 2009). The Timed Up and Go
Test was used to measure fall risk (Hiengkaew et al., 2012).
The Visual Analog Scale for Fear of Falling (VAS-FOF)
measured fear of falling with scores ranging from 1, nofearto
10, very afraid. Self-efficacy was measured by the Stroke
Self-Efficacy (SSE) questionnaire, which consists of 13
statements with a 0 to10 response range with 0 not confident
and 10 very confident. The minimum score is 0 and the
maximum 130. The higher the score, the higher the self-
efficacy. The SSE questionnaire has high internal
consistency with a Cronbach’s alpha of 0.90 (Jones et al.,
2008). Nutritional intake and status were measured by the
Mini Nutritional Assessment (MNA). The MNA consists of 18
items with a total score ranging from 0 to 30. MNA. The MNA
has satisfactory test-retest reliability and is helpful for
repeatedly assessing the nutritional status of post-stroke
patients (Guigozetal.,Linetal.,2019).
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DataCollection Procedures

The list of potential participants' names, address and contact
numbers were collected from the nurses at the Public Health
Centre after informing them of this study's inclusion and
exclusion criteria. Before visiting the potential participants'
homes, the researchers called to ask for permission to visit
them in person in order to confirm their present condition.
Once the potential participants agreed to meet, home visits
were conducted. Upon having confirmed the participants'
conditions, their informed consent to participate in the study
wasrequested.

To conduct measurements, the assignment of different
responsibilities based on our expertise was carried out.
Nurses collected demographic data, information on fall,
stroke and rehabilitation history, and stroke self-efficacy.
Physiotherapists recorded hand grip, leg strength and reach
test results, while a nutritionist assessed the participants'
nutritional status. To ensure proper use of PAM AM300
device, two research assistants with nursing qualifications
visited participants' home every morning for 7 days. These
research assistants who had received 3 hours of training
regarding the study were responsible for measuring the
participants' blood pressure and walking speed during their
daily visits to the participants' homes. Data collection was
conducted after the participants had their breakfastand had a
shower.

To ensure that the sensor device continuously collects data,
the PAM USB receiver was connected to a personal computer
onthethird day of the participant visit session. Afterloggingin
to the PAM Online Coach website, the daily activity level data
was immediately uploaded, displayed, and stored on Pam
Web Page.

Ethical Considerations

Ethical approval was first obtained from the Ethical
Committee of Hasanuddin University. Due to the morning
home visits required that may inconvenience both the
participants and their respective families, detailed
explanation of data collection procedures was provided prior
to the receipt of their written informed consent. Throughout
the study, participants were assured of their privacy,
confidentiality, voluntary participation, and anonymity, all in
accordance with the standards of the Declaration of Helsinki.

Statistical Analysis

Data were analyzed by IBM SPSS Statistics for Windows
version 22.0 (IBM Corp., Armonk, NY, USA). Functional

status of participants were described as minimum-maximum
and mean * standard deviation. As for the performance of
daily activities using the FIM score and demographic
characteristics that were based on activity index, frequencies
(counts and percentages) and mean + standard deviation
were used to summarize data of categorical and continuous
variables, respectively.

Results

Participants' functional status based on index activity
measurements and the FIM are shown in Table 1. Based on
sensor monitoring, most of the participants' time were spent
on at-home activities (inside houses) and very little time on
sports activities. In addition, most participants performed
eating, grooming, and recall memory with complete
independence (Table 2). Half could transfer to and from the
bed to chair independently. However, only one-fourth could
perform locomotion in walking with complete independence
while none had complete independence for locomotion on
stairs.

Table 1. Participants Functional Status (n-16)

Functional Status Min-max Mean £ SD
Index Activity* 3-35 18.28+10
Living Zone (mins) 14-24 103.56+58.6
Health Zone 4-67 27.81+196
(mins)

Sports Zone 0-3 0.69+0.9
(mins)

FIM Total 28-125 106+27.5
FIM Motor 23-90 75.19+20.7
FIM Cognitive 5-35 30.8148.4

Note: *The activity index : inactive, <20; active,

FIM: Functional Independence Measure. Total scores, ranging from
18-126, were used to determine the patient's degree of assistance to
accomplish basic routine daily tasks (Linacre et al., 1994).

Demographic characteristics based on the two group's
participants' index activity are displayed in Table 3. The
number of men (56.3%) and women (43.8%) was equal. More
than half were still living with their spouses and children
(68.8%). All participants (100%) with an active activity index
could walk independently, whereas only 37.5% of nonactive
participants could walk independently. More than three-
fourths (75%) had the last stroke onset more than a year
before. Nearly all participants (93.8%) did not attend a
rehabilitation program. The number of participants who never
fell in the active group was the same as that in the nonactive
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Table 2. Performance of daily activity based on FIM (n = 16).

Total Maximal Moderate Minimal Supervision/ Modified Complete
ltems assistance | assistance | assistance | assistance setup independence independence
h (%) n (%) n (%) n (%) h (%) n (%) n (%)
Eating 2(12.5) 0(0) 0(0) 0(0) 0(0) 1(6.3) 13 (81.3)
Grooming 0(0) 1(6.3) 0(0) 0(0) 0(0) 2(12.5) 13 (81.3)
Bathing 2(12.5) 1(6.3 0(0) 2(12.5) 0(0) 2(12.5) 9(56.3)
Dressing upper | 2(12.5) 0(0) 0 (0) 0 (0) 0 (0) 3(18.8) 11(68.8)
Dressing lower 2(12.5) 0 (0) 1(6.3) 0 (0) 0 (0) 4 (25) 9(56.3)
Toileting 1(6.3) 0 (0) 0 (0) 2 (125) 0 (0) 2(12.5) 11(68.8)
Bladder 1(6.3) 0 (0) 1(6.3) 1(6.3) 1(6.3) 1(6.3) 11 (68.8)
Bowel 1(6.3) 0(0) 0(0) 1(6.3) 2(12.5) 0(0) 12 (75)
Transfer bed- 3(18.8) 0(0) 0(0) 1(6.3) 1(6.3) 3(18.8) 8 (50)
chair
Transfer toilet 0(0) 2(12.5) 0(0) 1(6.3) 2(12.5) 3(18.8) 8 (50)
Transfer shower | 0(0) 2(12.5) 0(0) 1(6.3) 2(12.5) 4 (25) 7(43.8)
Locomotion on 0(0) 2(12.5) 0(0) 2(12.5) 1(6.3) 6(37.5) 5(31.3)
walking
Locomotion 4(25) 0(0) 0(0) 1(6.3) 2(12.5) 9(56.3) 0(0)
stairs
Comprehension | 1(6.3) 0(0) 0(0) 1(6.3) 2(12.5) 12 (75)
Expression 1(6.3) 0(0) 0(0) 1(6.3) 0(0) 4 (25) 10 (62.5)
Social interaction | 1(6.3) 0(0) 1(6.3) 0 0 (0) 3(18.8) 11(68.8)
Problem-salving | 1(6.3) 1(6.3) 0 (0) 1(6.3) 1(6.3) 2(12.5) 10 (62.5)
Memory 1(6.3) 0 (0) 1(6.3) 1(6.3) 0 (0) 0 (0) 13(81.3)
Note: FIM: Functional Independence Measure.
group who had a fall history (62.5%). Fall risk scores were Discussion

much larger among nonactive participants than active
participants (78.14 78.9VS. 19.36 5.9). In addition, active
participants showed higher SSE scores than nonactive
participants (112.88 15.4VS.74.13 35.6). Related to the FIM
score, the total FIM motor score, which involves capabilities to
perform movements of daily activity, was greater among
active participants than nonactive participants (88.37 1.8VS.
62 22.8). In addition, total scores were greater among active
participants compared to nonactive participants (122.12 3.72
VS.89.87 31.9)

Based on observation, most participants used their sensor
devices daily. However, there were some technical problems
using sensors in an at-home setting. First, some participants
complained of feeling itchy around the belt area during humid
and high temperatures. In addition, the placement of the
sensor device also needs to be observed daily because it
should be correctly located at the right hip for the correct
reading of daily activity. Some participants sometimes forgot
to attach their belt with the sensor device immediately after
waking up torecord theirwhole day's activity.

This study aimed to determine daily physical functioning
among post-stroke older people in the community by using
sensor monitoring and matching it with FIM. FIM findings
showed that participants could perform basic daily activities
independently. Only one-fourth were able to perform
independently, primarily related to walking and movement.
This result shows daily physical functioning ability or what
participants can do. Some of the most common impairments
after stroke were physical activity restriction, difficulty
gripping or holding items such as a stair rail and incomplete
use of limbs (Australian Institute of Health and Welfare,
2011).

Sensor monitoring findings also showed that participants'
time is mainly spent inside their houses and not moving
much. Post-stroke patients experience a physical decline
that leads to sedentary lifestyles (Outermans et al., 2016).
They spentnearly 11 hours daily sitting (Englishetal., 2016).
Previous studies have also found that outdoor activities
might be challenging for post-stroke patients due to physical

PJN VOL. 94 | NO. 2



30 PNAIPHILIPPINE JOURNAL OF NURSING

JULY-DECEMBER 2024

Table 3. Demographic Characteristics based on two groups of participants index activity (n = 16)

Variables All Subjects (n=16) Non active (n-8) Active (8)

Sex
Male 9(56.3) 4 (50) 5(62.5)
Female 7(43.8) 4 (50) 3(37.5)
Age (years)
Mean (SD) 65.38+7.2 67.63£8.7 63.13t4.7
Living arrangement
Children 5(31.3) 3(37.5) 2 (25)
Spouse + children 11 (68.8) 5 (62.5) 6 (79)
Education Level
Low 8 (50) 4 (50) 4 (50)
High 8 (50) 4 (50) 4 (50)
Systolic BP (mmHg)
Mean (SD) 151.9+19 147.17+23.6 156.63+12.9
Diastolic BP (mmHg)
Mean (SD) 86.6+10.6 84.44+12.7 88.74+8.4
Walking ability
Independent 11 (68.8) 3(37.5) 8(100)
With walking aid 2(12.5) 2 (25) 01(0)
Family assistance 3(18.8) 3 (37.5) 01(0)
Pain during walking
Yes 4(25) 3(37.5) 1(12.5)
No 12 (75) 5 (62.5) 7(87.9)
If yes, Pain level
Mean (SD) 0.88+2.1 1.50+2.8 0.25+0.7
Last onset

<1 year 4(25) 1(12.5) 3(37.5)

> 1 year 12 (75) 7 (87.5) 5(62.5)
Attack frequency
First time 15 (93.8) 7(87.5) 8 (100)

>1 time 1(6.3) 1(12.5) 0(0)
Hemiplegia
Right 8 (50) 4 (50) 4 (50)

Left 8 (50) 4 (50) 4 (50)
Rehabilitation attendance

Yes 1(6.3) 0(0) 1(12.5)

No 15(93.8) 8 (100) 7(87.5)
Fall history

Yes 8 (50) 5 (62.5) 3(37.5)

No 8 (50) 3 (37.5) 5(62.5)
Last time Fall

Never 8 (50) 3(37.5) 5(62.5)

<1 year 2(12.5) 2 (25) 01(0)

> 1 year 6 (37.5) 3(37.5) 3(37.5)
VAS Fear of Falling
Mean (SD) 3.19+3.5 525441 1.13+0.3
Walking speed (secs)
Mean (SD) 22.36+27.3 36.05+34.1 8.67+2.2
Fall risk (secs)
Mean (SD) 48.75+62 78.14478.9 19.3645.9
SSE total
Mean (SD) 93.50+33.2 74.13+356 112.88+15.4
MNA total score
Mean (SD)
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12.06+2.1 11.88+2.4 12.25+1.9
Index activity
Mean (SD) 18.28+10 10.15+4.1 26.40+6.9
Living zone (mins)
Mean (SD) 103.56458.6 65.25+32.15 141.87454.4
Health zone (mins)
Mean (SD) 27.81+£19.6 13.3845.1 42.25+17.8
Sports zone (mins)
Mean (SD) 0.69+0.9 025405 112411
Right-hand grip (N)
Mean (SD) 107.05+80.7 70.25+64.2 143.85+102.1
Left-hand grip (N)
Mean (SD) 94 424561 84 52+45.7 104.32466.6
Right quadriceps strength (Kg)
Mean (SD) 9.83+4.4 8.05+54 11.62+2.2
Left quadriceps strength (Kg)
Mean (SD) 9.43+3.9 7.75+4.2 11.11£2.8
Forward reach test (Cm)
Mean (SD) 29.61+13.4 22.9+14.5 36.31+8.3
Right reach test (Cm)
Mean (SD) 15.547.1 12.11+48.2 18.91+3.7
Left reach test (Cm)
Mean (SD) 14.448.0 10.96+9.1 17.9245.2
Total FIM motor
Mean (SD) 75.19£20.7 62422.8 88.37+1.8
Total FIM cognitive
Mean (SD) 30.81+84 27.88+11 33.75+3.1
Total FIM
Mean (SD) 106+27.5 89.87+31.9 122.12+3.72

Note: SD: Standard Deviation; BP: Blood Pressure; SSE: Stroke Self-efficacy; MNA: Mini Nutritional Assessment. A cut-off of 24
points is classified as an indication of being well-nourished, 17-23.5 points indicate a risk of malnutrition, and <17 points indicate

the person is malnourished. FIM: Functional Independence Measure.

barriers that do not appearinside a controlled environment at-
home (Tornbom et al., 2018). Those sedentary lifestyles
would worsen immobility due to skeletal muscle loss, muscle
structure change, and bone mass loss (Borschmann et al.,
2012). Therefore, stimulating them to be gradually more
active shouldbe atarget.

Sensor monitoring findings confirmed the FIM result because
they showed and represented the participants' actual
performance. FIM shows the ability of participants to perform
daily physical activities, while the sensor shows how often
participants performdaily physical activities. Information from
FIM and sensor monitoring can be essential for health
professionals because more knowledge about the individual
performance after a stroke can guide them in designing
suitable and efficient interventions (Térnbom et al., 2018).
Sensor monitoring could also assist in coaching more
effectively without increasing time spent (M. C. Pol et al.,
2017).

The total self-efficacy score was also greater in the active
participants' group. Participants with lower self-efficacy
scores had a lower activity index. Inactive people are often
unaware of how passive they are (Slootmaker et al., 2005).
Future research integrating sensor monitoring as feedback
combined with rehabilitation programs could stimulate self-
efficacy, which is individual belief to perform certain task in
achieving goals (Harsul et al., 2020), in order to increase
participants” daily physical functioning. Utilizing patients'
progress in previous intervention studies has successfully
increased and maintained self-efficacy among older people
with chronicdisease (Irwanetal., 2016).

Another aim of this study was to identify any technical
problems using wearable sensor devices for home-dwelling
post-stroke older people. Most participants adhered to using
their sensors based on daily observation. In developing
countries like Indonesia where older people live with
extended families under one roof, wearable devices are
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ideal. This wearable sensor enables us to monitor the daily
physical functioning of older people among other family
members living in the same place. However, due to the
itchiness around the hips of some participants when they
used a belt as a sensor attached tool, some decided to attach
it to their trousers. Another consideration was that daily visits
are still needed to ensure they attach their sensor correctly
andremind them toweartheirsensor device. Future research
will be conducted applying ointment to relieve itchiness and
using phone calls or text messages for caregivers to remind
daily usage of sensors. In addition, developing a sensor
device that is easier to use by placing it on the wrist has also
been considered.

The urgentneed to set up rehabilitation to restore post-stroke
people's daily physical functioning ability in Indonesia was
also learned. Many post-stroke Indonesians live in the
community without rehabilitation (Sosiawati et al., 2021).
When asked why they did not attend rehabilitation, distance,
and costin terms of transportation, and the rehabilitation fee
were the main reasons. In developed countries, after stroke,
multidisciplinary teams provide rehabilitation services in
wards with physicians, physiotherapists, speech therapists,
occupational therapists, and psychologists to fulfill the needs
of patients based on impairment (Vluggen et al., 2012). In
Indonesia, when the critical stroke period has passed,
patients must return home. Though given the option to have
rehabilitation after returning home, only limited hospitals and
clinics in Indonesia provide rehabilitation services supported
by the Indonesian public health insurance. In addition, there
is no follow-up program from the hospital or closest public
health center after stroke. Therefore, daily physical
functioning after rehabilitation will depend mainly on patients
and their families. These conditions are similarly found in
several developing countries. The community-based
rehabilitation program is critically required to move
rehabilitation services closer to the community to prevent
permanent disability among post-stroke patients who have a
decrease in quality of life and are a burden for home
caregivers. (Fu et al., 2020). Moreover, as an essential
element of the recovery of post-stroke patients, a family
member or caregiver could be more accessible to attend
rehabilitation sessions with patients (Fu et al., 2020; van der
Laagetal.,2021).

Continuous and standardized monitoring of physical
functioning could provide a solid solution as it improves the
visibility of physical activity. It can also be used to assess and
improve individual activity levels. However, it is important to
note that simply providing health workers with a device to
measure and to visualize patient movement behaviour does
not guarantee its adoption in primary health care settings

(Valkenetetal., 2023). Implementing PAM in clinical settings
requires careful attention. A previous systematic review
recommended that physical activity interventions using
accelerometers/sensor monitoring were most successful
when they integrated multiple behavior change techniques
(de Leeuwerk et al., 2022). Therefore, another study on how
to integrate PAM to healthcare institution needs to be
conducted. In addition, itis essential to have an easy-to-use,
user-friendly, and inexpensive monitoring tool that can validly
measure physical activity and be used for an extended period
oftime due toits battery durability. This PAMAM300 allows for
measurement data to be used by another person after the
initial participant's measurement period has ended
(Pamcoach, 2011). The individual measurement data is
safely stored ont the website. However, this poses a
challenge since such device is not available in Indonesia and
other developing countries. Considering the production of
similar tools in Indonesia and other developing countries is
importantto ensure accessibility.

Limitations

There are several limitations of this pilot study. First, the
different ways in which the PAM AM300 was attached (belt or
trousers) may have affected the accuracy of the data.
Second, the small number of participants may have
influenced the results. Third, differing times of stroke onset
among post-stroke patients could also impact the findings.
Additionally, the one-week measurement period for
determining currentdaily physical functioning may have been
too short. Furthermore, assessment of comorbidities among
participants affecting their level of physical activity was not
carried out. Lastly, participants' history of exercise prior to
their stroke which may have impacted their level of activity
was not also examined. The past history of inactivity among
individuals might also explain why they do not engage in
physical activity afterexperiencinga stroke.

Conclusions

Based on sensor monitoring, most of the participants” time
was spenton at-home activities (inside houses) and very little
time on sports activities. These findings were matched by FIM
results that capture daily physical functioning ability. Only
one-fourth of participants had complete independence in
locomotion walking, while none had complete independence
in locomotion stairs. These two functions are needed for
independence in daily functioning. It is highly suggested that
sensor monitoring and the FIM could be used together to
determine daily physical functioning ability in order to arrive
at an accurate description of daily activities that will be a
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topmost consideration for the type of rehabilitation needed by
community post-stroke patients.

Recommendations

Future research with a larger homogenous sample size,
assessment of comorbidities, and a prolonged period of
sensor use are needed to follow daily activity over time and
determine any decrease in activity. Equally recommended is
the involvement of family members to ensure the proper
usage of PAMAM300.

References

Aslani, Z., Alimohammadi, N., Taleghani, F., & Khorasani, P. (2016).
Nurses' empowerment in self-care education to stroke patients:
An action research study. International Journal of Community
Based Nursing and Midwifery, 4(4), 329-338.

Australian Institute of Health and Welfare. (2011). Australia's welfare
20110: the tenth biennial welfare report of the Australian Institute
of Health and Welfare. https://doi.org/10.25816/
5eba368574757

Benjamin, E. J., Virani, S. S., Callaway, C. W., Chamberlain, A. M.,
Chang,A.R., Cheng, S., Chiuve, S. E., Cushman, M., Delling, F.
N., Deo, R, De Ferranti, S. D., Ferguson, J. F., Fornage, M.,
Gillespie, C., Isasi, C. R., Jiménez, M. C., Jordan, L. C., Judd, S.
E., Lackland, D., ... Muntner, P. (2018). Heart disease and
stroke statistics - 2018 update: A report from the American Heart
Association. In Circulation (Vol. 137, Issue 12).
https://doi.org/10.1161/CIR.0000000000000558

Billinger, S. A, Arena, R., Bernhardt, J., Eng, J. J., Franklin, B. A.,
Johnson, C. M., Mackay-Lyons, M., Macko, R. F., Mead, G. E.,
Roth, E. J., Shaughnessy, M., & Tang, A. (2014). Physical
activity and exercise recommendations for stroke survivors: A
statement for healthcare professionals from the American Heart
Association/American  Stroke Association. Stroke, 45(8),
2532-2553. https://doi.org/10.1161/STR.0000000000000022

Borschmann, K., Pang, M. Y. C., Bernhardt, J., & luliano-Burns, S.
(2012). Stepping towards prevention of bone loss after stroke: A
systematic review of the skeletal effects of physical activity after
stroke. International Journal of Stroke, 7(4), 330-335.
https://doi.org/10.1111/j.1747-4949.2011.00645.x

Chan, K. S, & Fong, K. N. K. (2013). Accidental falls among
communitydwelling people with chronic stroke in Hong Kong.
Asian Journal of Gerontology and Geriatrics, 8(2), 61-67.

Chumney, D., Nollinger, K., Shesko, K., Skop, K., Spencer, M., &
Newton, R. A. (2010). Ability of functional independence
measure to accurately predict functional outcome of stroke-
specific population: Systematic review. Journal of Rehabilitation
Research and Development, 47(1), 17-29. https://doi.org/
10.1682/JRRD.2009.08.0140

de Leeuwerk, M. E., Bor, P., van der Ploeg, H. P., de Groot, V., van der
Schaaf, M., van der Leeden, M., Geleijn, E., van Vliet, V.,
Geelen, S. J. G., Huijsmans, R. J., Kruizenga, H. M., Weijs, P. J.

JULY-DECEMBER 2024

M., ten Dam, S., Besselink, M. G., Dickhoff, C., Tuynman, J. B.,
van Berge Henegouwen, M. |., Eskes, A. M., Pijnappels, M. A.
G. M., ... Heijmans, M. W. (2022). The effectiveness of
physical activity interventions using activity trackers during or
after inpatient care: a systematic review and meta-analysis of
randomized controlled trials. In International Journal of
Behavioral Nutrition and Physical Activity (Vol. 19, Issue 1).
BioMed Central Ltd. https://doi.org/10.1186/s12966-022-
01261-9

English, C., Healy, G. N., Coates, A., Lewis, L., Olds, T, &
Bernhardt, J. (2016). Sitting and Activity Time in People With
Stroke. 31(9), 101-126.

Feigin, V. L., Krishnamurthi, R. V., Parmar, P., Norrving, B., Mensah,
G.A., Bennett, D. A., Barker-Collo, S., Moran, A. E., Sacco, R.
L., Truelsen, T., Davis, S., Pandian, J. D., Naghavi, M.,
Forouzanfar, M. H., Nguyen, G., Johnson, C. O., Vos, T,
Meretoja, A., Murray, C. J. L., ... Lo, W. (2015). Update on the
global burden of ischemic and hemorrhagic stroke in 1990-
2013: The GBD 2013 study. Neuroepidemiology, 45(3),
161-176. https://doi.org/10.1159/000441085

Fu, V., Weatherall, M., McPherson, K., Taylor, W., McRae, A.,
Thomson, T., Gommans, J., Green, G., Harwood, M., Ranta,
A., Hanger, C., Riley, J., & McNaughton, H. (2020). Taking
Charge after Stroke: Arandomized controlled trial of a person-
centered, self-directed rehabilitation intervention. International
Journal of Stroke, 15(9), 954-964.
https://doi.org/10.1177/1747493020915144

Guigoz, Y., Vellas, B., & Garry, P. J. (1996). Nutrition Surveys in the
Elderly. Nutrition, 54(January), S59-S65.

Hafer-Macko, C. E., Ryan, A. S., Ivey, F. M., & Macko, R. F. (2008).
Skeletal muscle changes after hemiparetic stroke and
potential beneficial effects of exercise intervention strategies.
Journal of Rehabilitation Research and Development, 45(2),
261-272. https://doi.org/10.1682/JRRD.2007.02.0040

Harsul, W., Irwan, A. M., & Sjattar, E. L. (2020). The relationship
between nurse self-efficacy and the culture of patient safety
incident reporting in a district general hospital, Indonesia.
Clinical Epidemiology and Global Health, 8(2), 477-481.
https://doi.org/10.1016/j.cegh.2019.10.013

Hiengkaew, V., Jitaree, K., & Chaiyawat, P. (2012). Minimal
detectable changes of the berg balance scale, fugl-meyer
assessment scale, timed “up & go” test, gait speeds, and 2-
minute walk test in individuals with chronic stroke with different
degrees of ankle plantarflexor tone. Archives of Physical
Medicine and Rehabilitation, 93(7), 1201-1208.
https://doi.org/10.1016/j.apmr.2012.01.014

Hirase, T., Inokuchi, S., Matsusaka, N., & Okita, M. (2015). Effects
of a Balance Training Program Using a Foam Rubber Pad in
Community-Based Older Adults: A Randomized Controlled
Trial. Journal of Geriatric Physical Therapy, 38(2), 62-70.
https://doi.org/10.1519/JPT.0000000000000023

Howcroft, J., Lemaire, E. D., & Kofman, J. (2016). Wearable-
sensor-based classification models of faller status in older
adults. PLoS ONE, 11(4), 1-16. https://doi.org/10.1371/
journal.pone.0153240

Indonesian Basic Health Research. (2018). METODOLOGI
PENELTIAN KESEHATAN.

Irwan, A. M., Kato, M., Kitaoka, K., Ueno, E., Tsujiguchi, H., &

33

PJN VOL. 94 | NO. 2



34

PJN VOL. 94 | NO. 2

PNA|PHILIPPINE JOURNAL OF NURSING

JULY-DECEMBER 2024

Shogeniji, M. (2016). Development of the salt-reduction and
efficacy-maintenance program in Indonesia. Nursing and
Health Sciences, 18(4), 519-532. https://doi.org/10.1111/
nhs.12305

Johnson, W., Onuma, O., Owolabi, M., & Sachdev, S. (2016).
Stroke: A global response is needed. Bulletin of the World
Health Organization, 94(9), 634A-635A. https://doi.org/
10.2471/BLT.16.181636

Jones, F., Partridge, C., & Reid, F. (2008). The Stroke Self-Efficacy
Questionnaire: Measuring individual confidence in functional
performance after stroke. Journal of Clinical Nursing, 17(7B),
244-252 https://doi.org/10.1111/j.1365-2702.2008.02333 x

Katz-Leurer, M., Fisher, ., Neeb, M., Schwartz, I., & Carmeli, E.
(2009). Reliability and validity of the modified functional reach
test at the sub-acute stage post-stroke. Disability and
Rehabilitation, 31(3), 243-248. https://doi.org/10.1080/
09638280801927830

Kunselman, A. R. (2024). A brief overview of pilot studies and their
sample size justification. In Fertility and Sterility (Vol. 121, Issue
6, pp. 899-901). Elsevier Inc. https://doi.org/10.1016/
jfertnstert.2024.01.040

Lin, S. C., Lin, K. H., Lee, Y. C., Peng, H. Y., & Chiu, E. C. (2019).
Test-retest reliability of the Mini Nutritional Assessment and its
relationship with quality of life in patients with stroke. PLoS
ONE, 14(6), 1-8. https://doi.org/10.1371/
journal.pone.0218749

Linacre, J. M., Heinemann, A. W., Wright, B. D., Granger, C. V., &
Hamilton, B. B. (1994). The structure and stability of the
functional independence measure. Archives of Physical
Medicine and Rehabilitation, 75(2), 127-132. https://doi.org/
10.1016/0003-9993(94)90384-0

Murakami, K., Asayama, K., Satoh, M., Inouge, R., Tsubota-Utsugi,
M., Hosaka, M., Matsuda, A., Nomura, K., Murakami, T.,
Kikuya, M., Metoki, H., Imai, Y., & Ohkubo, T. (2017). Risk
factors for stroke among young-old and old-old community-
dwelling adults in Japan: The Ohasama study. Journal of
Atherosclerosis and Thrombosis, 24(3), 290-300.
https://doi.org/10.5551/jat.35766

Outermans, J., Pool, J., van de Port, I., Bakers, J., & Wittink, H.
(2016). What's keeping people after stroke from walking
outdoors to become physically active? A qualitative study, using
an integrated biomedical and behavioral theory of functioning
and disability. BMC Neurology, 16(1), 1-10. https://doi.org/
10.1186/512883-016-0656-6

Pamcoach. (2011). Manual AM300.
https://www.pamcoach.com/index.php?pid=3&spid=93

Pedersen, S. K. S., Sarensen, S. L., Stabel, H. H., Brunner, |., &
Pallesen, H. (2020). Effect of self-management support for
elderly people post-stroke: A systematic review. Geriatrics
(Switzerland), 5(2), 1-21. https://doi.org/10.3390/
geriatrics5020038

Peters, D. M., Fritz, S. L., & Krotish, D. E. (2013). Assessing the
reliability and validity of a shorter walk test compared with the
10-Meter Walk Test for measurements of gait speed in healthy,
older adults. Journal of Geriatric Physical Therapy, 36(1),
24-30. https://doi.org/10.1519/JPT.00013e318248e20d

Podsiadlo, D; Richardson, S. (1991). The Timed Up and Go: A Test
of Basic Functional Mobility for Frail Elderly Persons. Journal of

PAM.

the American Geriatrics Society, 39(2), 142-148.

Pol, M. C., Poerbodipoero, S., Robben, S., Daams, J., Van
Hartingsveldt, M., De Vos, R., De Rooij, S. E., Krdse, B., &
Buurman, B. M. (2013). Sensor monitoring to measure and
support daily functioning forindependently living older people: A
systematic review and road map for further development.
Journal of the American Geriatrics Society, 61(12), 2219-2227.
https://doi.org/10.1111/jgs.12563

Pol, M. C., Ter Riet, G., Van Hartingsveldt, M., Krose, B., De Rooij, S.
E., & Buurman, B. M. (2017). Effectiveness of sensor
monitoring in an occupational therapy rehabilitation program for
older individuals after hip fracture, the SO-HIP trial: study
protocol of a three-arm stepped wedge cluster randomized trial.
BMC Health Services Research, 17(1), 1-13.
https://doi.org/10.1186/512913-016-1934-0

Pol, M., Van Nes, F., Van Hartingsveldt, M., Buurman, B., De Rooij,
S., & Krose, B. (2016). Older people's perspectives regarding
the use of sensor monitoring in their home. Gerontologist, 56(3),
485-493. https://doi.org/10.1093/geront/gnu104

Saleh, A., Wirda, W., Irwan, A. M., & Latif, A. 1. (2021). The
relationships among self-efficacy, health literacy, self-care and
glycemic control in older people with type 2 diabetes mellitus.
Working with Older People, 25(2), 164—169. https://doi.org/
10.1108/WWOP-08-2020-0044

Scherbakov, N., & Doehner, W. (2011). Sarcopenia in stroke-facts
and numbers on muscle loss accounting for disability after
stroke. Journal of Cachexia, Sarcopenia and Muscle, 2(1), 5-8.
https://doi.org/10.1007/s13539-011-0024-8

Schnitzler, A., Woimant, F., Nicolau, J., Tuppin, P., & De Peretti, C.
(2014). Effect of rehabilitation setting on dependence following
stroke: An analysis of the french inpatient database.
Neurorehabilitation and Neural Repair, 28(1), 36-44.
https://doi.org/10.1177/1545968313497828

Shogeniji, M., Kato, M., Kitaoka, K., Asakawa, Y., Uemura, S.,
Kobayashi, M., Kai, M., Ishida, K., & Inagaki, Y. (2016).
Longitudinal study examined to physiological and psychological
transition for the development of sensing indicators of daily
livings among solitude elderly persons. Journal of The Tsuruma
Health Sciences Kanazawa University, 40(2), 95-99.

Slootmaker, S. M., ChinAPaw, M. J. M., Schuit, A. J., Seidell, J.C., &
Van Mechelen, W. (2005). Promoting physical activity using an
activity monitor and a tailored web-based advice: Design of a
randomized controlled trial [ISRCTN93896459]. BMC Public
Health, 5, 1-9. https://doi.org/10.1186/1471-2458-5-134

Slootmaker, S. M., Chin APaw, M. J. M., Schuit, A. J., Van Mechelen,
W., & Koppes, L. L. J. (2009). Concurrent validity of the PAM
accelerometer relative to the MTI Actigraph using oxygen
consumption as a reference. Scandinavian Journal of Medicine
and Science in Sports, 19(1), 36-43. https://doi.org/10.1111/
j-1600-0838.2007.00740.x

Sosiawati, A. F., Irwan, A. M., & Isnah, W. O. N. (2021). Identifying
sarcopenia among post-stroke older people. Enfermeria
Clinica, 31, S847-S850. https://doi.org/10.1016/
j-enfcli.2021.10.011

Sprenger, S. R., Greef, M. H. G. de, Zijlstra, W., & Mulder, T. W.
(2005). The accuracy of the Pam accelerometer in assessing
daily physical activity.




PNA|PHILIPPINE JOURNAL OF NURSING 35

Thong, I. S. K., Jensen, M. P., Mir6, J., & Tan, G. (2018). The validity
of pain intensity measures: What do the NRS, VAS, VRS, and
FPS-R measure? Scandinavian Journal of Pain, 18(1), 99-107.
https://doi.org/10.1515/sjpain-2018-0012

Tornbom, K., Hadartz, K., & Sunnerhagen, K. S. (2018). Self-
Perceived Participation and Autonomy at 1-Year Post Stroke: A
Part of the Stroke Arm Longitudinal Study at the University of
Gothenburg (SALGOT Study). Journal of Stroke and
Cerebrovascular Diseases, 27(4), 1115-1122. https://doi.org/
10.1016/j.jstrokecerebrovasdis.2017.11.028

Valkenet, K., Bor, P., Reijneveld, E., Veenhof, C., & Dronkers, J.
(2023). Physical activity monitoring during hospital stay: a
validation study. Disability and Rehabilitation, 45(3), 449-454.
https://doi.org/10.1080/09638288.2022.2034995

van der Laag, P. J., Arends, S. A. M., Bosma, M. S., & van den
Hoogen, A. (2021). Factors associated with successful
rehabilitation in older adults: A systematic review and best
evidence synthesis. Geriatric Nursing, 42(1), 83-93.
https://doi.org/10.1016/j.gerinurse.2020.11.010

van Hoof, J., Kort, H. S. M., Rutten, P. G. S., & Duijnstee, M. S. H.
(2011). Ageing-in-place with the use of ambient intelligence
technology: Perspectives of older users. International Journal of
Medical Informatics, 80(5), 310-331. https://doi.org/10.1016/
j-jmedinf.2011.02.010

Vluggen, T. P. M. M., van Haastregt, J. C. M., Verbunt, J. A., Keijsers,
E. J. M, & Schols, J. M. G. A. (2012). Multidisciplinary
transmural rehabilitation for older persons with a stroke: The
design of a randomised controlled trial. BMC Neurology, 12.
https://doi.org/10.1186/1471-2377-12-164

Virdoljak, D. (2014). Short form of the mini nutritional assessment is a
better proxy for nutritional status in elderly than the body mass
index: cross-sectional study. Healthy Aging Research, January
2014. https://doi.org/10.12715/har.2014.3.9

ABOUT THE AUTHORS

Andi Masyitha Irwan, PhD., MAN., RN., is an
Associate Professor at Faculty of Nursing,
Hasanuddin University, Indonesia. She had
her BSN from Nursing Program Study at
| Hasanuddin University, Indonesia. She
| obtained her MAN from the College of Nursing,
University of The Philippines, Manila and
earned her Ph.D. in Nursing from Graduate School of Health
Sciences, Kanazawa University. She finished her post-doctoral
fellowship at the School of Nursing, University of Michigan, USA.
She is also a Collaborative Professor at Kanazawa University,
Japan. Her research and publication focusing on older people
and chronic diseases area.

Mayumi Kato, PhD., RN. , Certified coach for
clinical safety, is a Professor at the Institute of
Medical, Pharmaceutical and Health Sciences,
Kanazawa University, Japan. She completed
her BSN in the nursing program at Washington
State University, USA. She obtained MSN and
PhD degree in Nursing from Graduate School

JULY-DECEMBER 2024 .

~N

of Medical Sciences, National University Corporation Kanazawa
University. Her research focuses on older adults and people with
disabilities, particularly fall prevention.

Yudi Hardianto, S.Ft,Physio,MClinRehab., is
an Assistant Professor at the Faculty of Nursing
at Hasanuddin University in Indonesia. He
obtained his Bachelor of Physiotherapy from
the Physiotherapy Study Program at
Hasanuddin University and his Master's in
Clinical Rehabilitation from Flinders University
in Australia. Additionally, he is currently a PhD student at Monash
University in Australia. His research is focused on community-
based rehabilitation for individuals who have had a stroke.

Syahrul Syahrul, PhD., RN., is an Assistant
Professor at the Faculty of Nursing at
Hasanuddin University, Indonesia. He obtained
his Bachelor's in Nursing and Master's of Health
from Hasanuddin University, Indonesia, and
completed his Doctoral Degree at Kanazawa
University, Japan. His research interests are
mainly nutritional problems among children and chronic diseases
inthe community setting.

llham Bakri, Dr. Eng., MSc., BE., is an
Associate Professor at the Faculty of
Engineering at Hasanuddin University,
Indonesia. He obtained his bachelor's degree in
Engineering from Hasanuddin University,
Indonesia and his MSc in Product Design from
Hogeschool Utrecht, Netherlands. After
completing his Doctoral degree in Environmental Ergonomics, his
research focuses on ergonomics, human comfort, and the
development of wearable devices for measuring human
physiological response.

Miho Shogenji, PhD., RN., is an Associate
Professor of Department of Gerontological
Rehabilitation Nursing, Division of Health
Sciences, Graduate School of Medical
Sciences at Kanazawa University, Japan. She
has worked as a faculty staff in gerontological
and rehabilitation nursing at Kanazawa
University since 2002. She completed her Ph.D. at Kanazawa
University in 2008. Her areas of research for older adults and
stroke patients include; continence care in hospitals, prevention
of ADLs decline and disuse syndrome by hospitalization, fall
prevention through behavior analysis in daily life using sensing
technology.

Elly Lilianty Sjattar, PhD., MH, RN is a
Professor at the Faculty of Nursing,
Hasanuddin University. She completed her
Bachelor's degree in Nursing at the University
of Indonesia, Jakarta, and earned her Master's
degree in Health in the field of Health Policy and
Administration. She obtained her Doctorate
from the Faculty of Medicine at Hasanuddin University. Her
research interests include chronic and infectious diseases.

J

PJN VOL. 94 | NO. 2




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134
	Page 135
	Page 136
	Page 137
	Page 138
	Page 139
	Page 140
	Page 141
	Page 142



