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The known advantage of exercise for older adults who had knee pain is limited by low adherence
to an exercise program. LINE application on action and coping plans do improve exercise adherence, knee
functional performance and reduce knee pain. This quasi-experimental study determined the effect of LINE
application on action and coping plans on exercise adherence, self-efficacy for exercise (SEE) , specific self-
efficacy (task, maintenance, recovery), functional performance including knee range of motion (ROM), time up
and ¢go (TUG), 30-second chair stand (30CST) , knee outcome for activities of daily living (KOS-ADLS) and knee
pain scale among older adults with knee pain in suburban area of Bangkok Metropolis, Thailand after
implementation program. Total participants were 86 at aged 50-65 years and they were divided into 2 groups:
intervention group (received action and coping plans with LINE application program) and control group
(received usual care) with 43 participants in each group. Participants undertook 14 weeks period of the study
program. All outcomes were measured at baseline and post-test except exercise adherence was collected
after finishing the intervention program via exercise diary. Data were analyzed statically. The results
demonstrated that there was a significant difference between 2 groups in all outcomes ( P<0.05). Also, the
study findings revealed that an intervention group improved significantly in all outcomes within-group after
completed the study program while the control group has only one measure (SEE) was significantly difference
within-group (P<0.05). Moreover, applying technology from application on a smartphone as LINE combination
with action and coping plans was found effective to enhance older adults’ adherence, motivate and
encourage them to become adherer to exercise and decrease knee pain which it advantages to prevent them

from knee pain and disability.
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Chapter |
INTRODUCTION

1.1 Background and Rationale

Knee pain is a major health problem of older adult population worldwide
(Porcheret, Jordan, & Croft, 2007), especially occurring in 20% of older adult which
aged over 50 years and it’s frequently, but not always, related with radiographic of
knee osteoarthritis (KOA) (J. G. Quicke, Foster, Thomas, & Holden, 2015b; K. S.
Thomas et al., 2005). Prevalence rate of knee pain estimate was 46.2%- 65% (I. J.
Kim et al., 2011; Neuyen et al.,, 2011), significantly high in women (58%) more than
men (32.2%) (I. J. Kim et al,, 2011) and the most common cause of knee pain which
attribute to knee OA among women that increasing the prevalence is advancing age
and changing of estrogen hormone (Muraki et al., 2009; Nevitt, Felson, Williams, &
Grady, 2001; Roman-Blas, Castafieda, Largo, & Herrero-Beaumont, 2009; Thiem et al,,
2013). Although women had high prevalence of knee pain more than men but the
prevalence of this problem doubled up for the period of 20 years among women
and tripled among men from reported of National Health and Nutrition Examination
Surveys (NHANES) (Fox, 2012; Nguyen et al., 2011). Regarding to the number of knee
problems is increasing of both genders, so these should be concern for older adults
of male and female together. There are many personal factors affecting the
occurrence of knee pain as gender, career, High Body Mass Index (BMI), knee posture
in activity of daily living (ADL) for instance Thai people squatting, kneeling and sitting
with the knee bent on the floor in a polite attitude, and knee injury (Lamb et al,,
2000; Rogers & Wilder, 2008; Thompson et al., 2010; U.S. National Library of Medicine,
2016).

Knee pain is the most important cause of morbidity, loss of function also had
negative effect on the quality of life (Frese, Peyton, Mahlmeister, & Sandholzer, 2013;
Tavares Junior et al., 2012). Mostly, knee pain attributed to knee osteoarthritis, is the
common form of joint disease and a lead to disability of lower limb among older
adult and effect to their ADL also alteration in self-concept (Kluzek et al., 2015; Peat,
McCarney, & Croft, 2001). Uncertainty, had chronic knee pain tolerate for long time,



it’s affect in every aspect of person. Nearby great suffering, knee pain had been
found associated with impair of knee motion, inactivity and fatigue. Moreover, knee
pain can lead to be happen of accidental falls (O'Mahony & Foote, 1998) that
together with arthritis, represent more than 30% of all older adults had restricted-
activity days (D.Woolf & Pfleger, 2003; Kosorok, Omenn, Diehr, Koepsell, & Patrick,
1992). As the burden of the knee pain among older adult will become even more
considerable; for this reason, studying the multifaceted problem of knee pain is a
public health mission of major consequence.

Lack of exercise and decreasing knee function can cause joint stiffness and
thigh muscle atrophy. These symptoms have worse to ADL among older ever more.
Therefore knee pain decreases, the older will improve to perform their ADL and
more physical activity.

Physical functions of old age as leg strength, stability, and leg joints mobility
will significantly decrease by age. Prevention of decrease physical function is
important to allow the older adult to be healthy and independent in their daily life
(Hurley, Rees, & Newham, 1998). Briefly, it is essential for the older to maintain the
ability to achieve ADLs at above a certain level to sustain an independent daily life
(Demura et al., 2000). Among many leg joints, knee joints have double the usual load
of body weight as the forced on each knee joint when people standing in each leg or
walking (Morrison, 1970).

Therefore, knee joints are vital for accomplishing independence in ADLs of
older adult. In recent times, the number of older who suffers from knee pain as mild
or severe levels has increased (S. C. O'Reilly, Muir, & Doherty, 1996; J. G. Quicke et al,,
2015Db).

A systematic review about knee pain in older people informed that in 1 year,
25 percent of aged more than 50 years have an occurrence of persistent knee pain ,
estimate 50 percent of whom report related with disability (Peat et al.,, 2001). Annual
prevalence from self — reported showed that 33% of older adult had knee pain in
many days for 1 month or longer (Dawson et al., 2004) and increasing to 47% they
had pain around knee or in the knee from last year (C. Jinks, Jordan, Ong, & Croft,

2004). Almost 4.5 million of older adult in UK have severe complication from knee



pain (Jenkinson et al., 2009) . Moreover, knee pain is the most complaints of
Malaysians population at 64.8 % from all musculoskeletal disorder in the country
(Veerapen, Wigley, & Valkenburg, 2007). In Thailand, older at aged 50 years or more
the prevalence of knee pain was presented at 67.11% and more than 50% of them
had pain in both knees (Chokkhanchitchai, Tangarunsanti, Jaovisidha, Nantiruj, &
Janwityanuijit, 2010; Inthira Roopsawang & Aree-Ue, 2015). Additional health statistic
of Thailand also confirmed that musculoskeletal system and connective tissue
associated with indication are the other common cause for outpatient visits in
hospitals metropolitan (Rawiworrakul et al., 2007) and knee pain is the most effect to
long term disability as 34.4 % among Thai older of previous study was found in
primary care unit (Chitpitaklert, Kongkum, Wiwatworaphan, & Dankul, 2005) .
Consequently, knee pain it’s significantly of health impact which should concern in
primary care and guidance on the treatment of the symptom, rather than the
pathology (Hadler, 1992). Knee pain as a risk to be knee OA represents particularly
strong disagreement for a primary health care perspective on needs assessment
(Foster, Hartvigsen, & Croft, 2012). Therefore, Health care personnel should focus in
primary health care needs to motivate older adult to determine knee pain problem,
achieving independence of their good health outcomes and disability.

The approaches of treatment for knee pain include non-pharmacologic
interventions, pharmacologic therapies and surgical intervention. Many previous
studies evaluating non-pharmacologic interventions have been published. The most
effective way to treatment knee pain is exercise intervention which increase muscle
strength (Alghadir & Anwer, 2016), range of motion (L. R. Wood, Peat, Mullis, Thomas,
& Foster, 2011a), flexibility and walking speed(E Roddy, W Zhang, & M Doherty, 2005;
Holland, Tanaka, Shigematsu, & Nakagaichi, 2002), improve ADLs levels (Hiroki Sugiura
& Demura, 2013), physical performance (as stair climbing , walking distance) (M.
Hasegawa, Yamazaki, Kimura, Nakano, & Yasumura, 2013), mobility and also reduce
pain (Peat et al., 2001) along with increase self-efficacy (W. Jack Rejeski, Miller, Foy,
Messier, & Rapp, 2001). Consequently, from these findings, exercise is accepted
component as useful in the primary prevention for arthritis and treatment knee pain

nowadays. Moreover, exercise benefit for individuals with any kind of knee condition



and safety (Bhatia, Bejarano, & Novo, 2013; Button, Roos, Spasi¢, Adamson, & van
Deursen, 2015). Nonetheless, from many reported of studies found that the exercise
programs were in hospital-based method (E Roddy et al., 2005; Noh, Lim, Shin, &
Paik, 2008; Tunay, Baltaci, & Atay, 2010). Almost of these programs have employed
intensive supervision and use the device which multipart and invaluable. Since knee
pain as important of public health issue, an inexpensive and reasonable such as
home-based approach would be desirable. Supervise clinical exercise is exceedingly
resource consuming and that offer limited opportunities for suburban dwellers
(Sealey, Raymond, Groeller, Rooney, & Crabb, 2015).

The Ministry of Public Health Thailand launched a “National plan for health
2007-2009”which highlighted “All for Health” (Ekachampaka & Taverat, 2008). The
strategy of plan was to reinforce for 4 areas consist of physical, social, mental also
include spiritual health. Especially physical health, the plan aimed to inspire all of
Thai people and older adult to exercise on a regular basis with purpose of increasing
Thai people had longevity and living without health risk disease. From National
Statistical Office Thailand, report the percentage of Thais older have been found
exercise only 41.4% which fewer than half (The National Statistical Office, 2007) and
Thais older not achieve the goal of Thai National Health policy as adult should
perform 30 minutes of moderate exercise in 3-5 days/week up to 60%
(Asawachaisuwikrom, 2001; Bureau of Policy and Strategy Ministry of Public Health,
2001; Chinuntuya, 2003). Therefore, encourage people to exercise it’s seem
necessary, especially among older adults who had musculoskeletal problem as knee
pain (Medical Service Department of Bangkok, 2016; L. R. Wood et al., 2011a).

While the numerous evidence which benefit of exercise for people who suffering
with knee pain and the recommendation for exercise as a key to treatment knee
pain problem of non-pharmacologic method but rate of exercise among people with
knee pain was low (Melanie A. Holden, Nicholls, Young, Hay, & Foster, 2014).
Especially, older adults with knee pain had higher rate of inactivity and face with
barrier to exercise (Damush, Perkins, Mikesky, Roberts, & O'Dea, 2005; J. G. Quicke et
al.,, 2015b; Hiroki Sugiura & Demura, 2013). Moreover, previous studies found that

older adults with knee pain had low performed range of motion exercises (ROM) (Ko,



Simonsick, & Ferrucci, 2015), reduce daily walking (White et al., 2016) as well as low
rate of strengthening exercises (Mikesky et al., 2006). However, a little research about
exercise adherence among knee pain in older adults population in Thailand also
adherence to exercise programs that guidance given from healthcare professionals as
known as poor performance (Jack, McLean, Moffett, & Gardiner, 2010; Pimpituk,
Nualnetr, & Eungpinichpong, 2011) and better effects to elder’s health if healthcare
professionals could improve older knee exercise adherence behavior (O'Brien,
Bassett, & McNair, 2013) . Previous research in 2010 found that more exercise
adherence were highly significant with improved treatment of pain, physical function
from self-report, physical performance and self-perceived effect(Pisters et al., 2010).

Exercise adherence is the extent to person’s actions in agreement with the
advised interval and exercise dosing regimen (Conraads et al., 2012). Furthermore,
exercise adherence is complex behavior influenced by multiple factors (Hay-Smith J.,
Dean S., Frawley H., McClurg D., & Dumoulin C, 2015). One of most important factor
seems to have an effect on adherence behavior is self-efficacy (Bandura, 1977, 1997;
J. Y. Kim & Kim, 2003; Schwarzer, Luszczynska, Ziegelmann, Scholz, & Lippke, 2008).
Self-efficacy has been defined as “the belief in one's capabilities to achieve a goal or
an outcome” (Bandura, 1986). It should be suggested that if self- efficacy improved it
could lead to improve of adherence rates (Schwarzer et al., 2008). Moreover, it could
be increase functional performance and improve self-perceived of person (Pisters et
al., 2010). An intervention program by use of implementation intentions that
enhanced self-efficacy beliefs then lead to change of behavior, it has been generally
used in a variety of health settings as action and coping plans strategies (Schwarzer
et al,, 2008; Falko F. Sniehotta, Schwarzer, Scholz, & Schiz, 2005; Ziegelmann &
Lippke, 2007)

Furthermore, there are many exercise interventions had a limitation as they
miss to take a behavioral component, which could be a primary factor to consider
while make an effort to change adherence for exercise program.

As for planning strategies to bridge the gap between intentions, and goal and
behavior are implementation intentions (Peter M Gollwitzer, 1993). The planning

strategies let participants to use cognitive reminders to organize for situational stimuli



which could be act as a barrier to behavioral intentions (Peter M. Gollwitzer, 1999).
There are two parts of planning control as action plans and coping plans (Falko F
Sniehotta, Scholz, & Schwarzer, 2005).  Action plans are implementation strategies
that need participants to act that how, when, where and with whom they are
intended for start the exercise (F. F. Sniehotta, Scholz, & Schwarzer, 2006). Coping
plans are strategies which help the participants confidently to coping with the
barriers that might be block their achievement to the exercise (F. F. Sniehotta, 2009;
F. F. Sniehotta et al,, 2006). Action and coping plans strategies are appropriate
treatment to help people bridge the gap of intention, behavior and goal (F. F.
Sniehotta, 2009; Falko F Sniehotta et al., 2005; F. F. Sniehotta et al., 2006) . The
previous studies showed that the significantly more likely to improve exercise
adherence among participants who had the treatment of action and coping plans
(Skidmore, 2012; Falko F Sniehotta et al., 2005; F. F. Sniehotta et al., 2006).

Because of specifically exercise are important for good health in older adults,
particularly to decrease knee pain among in older ages. There is a need for cost-
effective interventions, innovative which using them together with action and coping
plans to increase exercise adherence and functional performance for older adults.

One approach that could provide a good effect to people with low exercise
and inactivity is mobile health technology (Voth, Oelke, & Jung, 2016). To date,
there are closely seven billion mobile subscriptions globally, through using of mobile
devices reaching 90% in developing countries along with 96% worldwide (Hall, Cole-
Lewis, & Bernhardt, 2015). From the review in 2012 (Deglise, Suggs, & Odermatt, 2012)
showed that using mobile phone is increasing rapidly in developing country because
of mobile device is affordable. In the Asia-Pacific region found that over 3.6 billion
people already own a mobile phone or have access to mobile devices. In older
adult, mobile subscriptions are also rising (Muller, Khoo, & Morris, 2016). As in
Thailand, the older ages 60 or above, they have own mobile phone and up to 51%
of them use a smart phone. Moreover, 84.3% of those people who use smart phone
are also use mobile applications (Keaitthaweepong, 2017). Research also points out
that the older use mobile phone to provide benefits information especially for their

health (77.4%). This widespread use mobile technology has led to creation of mobile



device health care such as deliver health messages intervention to motivate exercise
for older(Lilje, Olander, Berglund, Skillgate, & Anderberg, 2017; Muller et al., 2016).
More than ever before, we cannot deny that one strategy to promote health
behavior is electronic communication, for example Internet, Text messaging, Email,
Facebook, Twitter and LINE application. As well their rapidly became integrated into
many parts of our daily lives. The electronic communication was widely effective,
convenience, time saving and reduced cost (Bishop, Press, Mendelsohn, & Casalino,
2013).

Nowadays, the older in Thailand have been increasingly use smart phone
with internet for social media to sharing, make friends, and talk with others (Utakrit &
Utakrit, 2015). Particularly, they use smart phone with social media for people who
are in the same of their age group or have similar interest in specific issues. The
application that most popular in social media among Thai people even in older
group is LINE application (Sakdulyatham, Preeyanont, Lipikorn, & Watakakosol, 2017).
Furthermore, in 2015 nation-wide survey of The National Institute of Development
Administration (NIDA) ,Thailand which study of (Siamwalla & Pongtanalert, 2018)
mentioned, they reported that 1,254 of Thai’s older at age > 60 years, they use
social media as LINE (21%) followed by Facebook (13%), Email (4%) and Twitter
(2.39%). Also, research in 2018 about impact of using Line application on older
lifestyle found that the older effected by using LINE application as mostly for health
aspects (Ketchan, Salungyou, & Makkha, 2018).

LINE application is free mobile instant messaging (IM) application for instant
communication on electronic devices for example smartphones, tablets also
personal computers. For LINE users can use this application as multi-tasking tools to
communication with others at the same time such as sending texts messages,
images, video and audio, video «calling, clips and video conferences (LINE
Corporation, 2011).

LINE could use to be one-to-one conversation or chat as a group, and be
able to send messages up to 24 hours in anywhere while users can access the

internet. LINE had attracted 217 million monthly active users worldwide(Statista,



2018), about two-thirds of all users based in its top 4 countries in Asia as Japan,
Thailand ,Taiwan and Indonesia.

From the reported, Thai people take average time spends on their
smartphone at 234 minutes/day, and they spent 70 minutes on using LINE
application (Leesa-nguansuk, 2017). Since smartphones and internet access are
playing the role of universal, IM was developed for people who use smartphone. IM
carries more information, more effective and convenience than SMS also faster than
email (Lauricella & Kay, 2013; Maina, 2013). However, there are very few of previous
researches that used LINE application as IM to motivate older people to improve
exercise adherence in a field of public health research. Consequently, it is
interesting to apply LINE application as IM to motivate exercise among Thai older
adults with knee pain in the part of action and coping plans implementation would
be informative method.

Bangkok is a capital of Thailand. The population who lived in Bangkok is aging
faster than in other provinces (Srichuae, Nitivattananon, & Perera, 2016). From the
report of the office of the National Economic and Social Development Board showed
that in 2008 the proportion of older people in Bangkok was 10% then will increasing
to 21% in 2020 (Suwanrada, 2009). As reported by national survey, more than half of
the populations in Bangkok have not performed any exercise (The National Statistical
Office, 2007). Particularly older adult, the main problems of them are related with
biological aging and self-efficacy to exercise. Moreover, the older adult who living in
the community dwelling of Bangkok had reported significant knee pain then
increasing trouble when they performing the wusual daily activities (Inthira
Roopsawang & Aree-Ue, 2015).

The Bangkok Metropolitan has 68 public health centers cover 50 districts
(Bangkok Metropolitan Administration, 2007) From the report of public health center
61, Sangwantasanarom in Saimai district (Public Health Center 61, 2018) found that
30% of older adult who lived in Saimai community dwelling visited health center
with knee pain problem while lack of orthopedics specialists who familiar with all
aspects of this disease at public health center. Moreover, the older adult who lived

in community dwelling of Bangkhen district had knee pain problem and obtain



muscle relaxants ,pain killers to treated their symptom from physicians at public
health center 24, Bangkhen district increasing rate up to 20% from year 2016 (Public
Health Center 24, 2018) that similarity rate of past history visited about knee pain
and treatment of older adult the in Saimai district (Public Health Center 61, 2018).
They also reported having had low rate of exercise. Despite, the benefit of improve
exercise adherence as the way of non-pharmacological management, and reduce
knee pain improve and functional performance among older. This topic challenging
researcher to design an intervention to implement program involved adherence
strategies as action and coping planning together with using LINE application to
improve exercise adherence of older adult with knee pain in the community dwelling
metropolitan area of Bangkok as no previous research was found in Thailand.
Therefore, researcher conducted this study to determine the effect of LINE
application on action and coping plans to changing exercise adherence and
functional performance among older adults with knee pain in suburban area of
Bangkok Metropolis, Thailand.

As exercise adherence decrease over time, so researcher focused on the
implement program for motivate people to adherence for exercise. Consequently, it
is necessary to explore that action and coping planning with LINE application would
be possible to improve exercise adherence and functional performance for people
who had knee pain, furthermore these could be combined into further exercise
programs to improve rates of exercise adherence and compatible to the life styles of

older or any other age groups in Thailand.

1.2 Research Question

1.2.1 Does LINE application on action and coping plans effect on exercise adherence
among older adults with knee pain in suburban Area of Bangkok Metropolis, Thailand
after implementation program?

1.2.2 Does LINE application on action and coping plans effect on self-efficacy for
exercise, specific self-efficacy (task, maintenance and recovery self-efficacy),

functional performance, knee outcome for activities of daily living and knee pain
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scale among older adults with knee pain in suburban Area of Bangkok Metropolis,

Thailand after implementation program?

1.3 Research Objectives

1.3.1 General objective

1.) To evaluate the effect of LINE application on action and coping plans on

exercise adherence , self-efficacy for exercise, specific self-efficacy (task, maintenance
and recovery self-efficacy), functional performance, knee outcome for activities of
daily living and knee pain scale among Thai older adults with knee pain in suburban
area of Bangkok Metropolis, Thailand after implementation program

1.3.2 Specific objectives
1.) To compare exercise adherence between intervention group and control group
after implementation program
2.) To compare self-efficacy for exercise scale and specific self-efficacy scale (task,
maintenance and recovery self-efficacy) before and after implementation program
within intervention group, within control group and between intervention group and
control group.
3.) To compare functional performance score, knee outcome for activities of daily
living scale before and after implementation program within intervention group,
within control group and between intervention group and control group.
4.) To compare knee pain scale before and after implementation program within

intervention group, within control group and between intervention group and control

group.

1.4 Research Hypothesis

LINE application on Action and coping plans intervention has the effect to
exercise adherence, self-efficacy for exercise, specific self-efficacy (task, maintenance
and recovery self-efficacy), functional performance, knee outcome for activities of
daily living and knee pain scale among Thai older adults who had knee pain in

suburban area of Bangkok Metropolis, Thailand after implement the program
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1.5 Expected benefit of study

The implementation of action and coping plans with LINE application could
apply as motivation program to enhance adherence for exercise among Thai older
adult with knee pain. If the results of this intervention program provide positive
effect for older adult with knee pain in intervention group, researcher provided this
intervention program to control group and conduct research procedure same as an
intervention group in every step.

This study not only benefit for improve exercise behavior but also with
improvement in other health outcomes. The findings of study provided and
encourage public health administrator to apply this intention technique to promote
in public health program to other populations and circumstances in Thailand.
Furthermore, future research may possibly integrate programs as outlined for
enduring the improvement for long term exercise adherence among older adult with
knee pain and other musculoskeletal disorders. Lastly, the successful of this study
would provide the action and coping plans with LINE application to enhance exercise
adherence and reduce knee pain to the older adult in control group after completed

the study.



1.6 Conceptual framework

Independent Variables

12

Dependent Variables

Socio-demographic
-Age
-Gender
-Weight and height
-Body-mass index (BMI)
-Education level
-Marital status
-Occupation
-Income

-Health status

Past history relate with knee pain

Action and Coping plans

-Group discussion

-Meeting for Action plan
and Coping plan and
participate knee exercise
session

-Record exercise diary

- Sent instant messaging to
motivate exercise by LINE

Application

(Intervention group)

-Side of knee pain

-Duration of knee pain

-Frequency of knee pain

- Level of knee pain during activity
-Treatment options for knee pain
-Posture in daily activity which effect

knee pain

Exercise History

-Frequency of exercise
-Time spent for exercising

- Type of exercise

EE——)

Usual care

(Control group)
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Figure 1: Conceptual framework

Exercise Adherence

Self-Efficacy for Exercise
Specific Self-efficacy
(Task, Maintenance,

Recovery self-efficacy)

Knee pain scale
(Numeric Pain Rating

L1 Scale)

Functional performance
-Knee range of motion

(ROM)

-Time up and go (TUG)
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-Knee outcome survey for
activity of daily living
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1.7 Operational definitions

1. Older adult refers to people at aged between 50 -65 years, both of men and
women (Roebuck, 1979) (Hawley-Hague, Horne, Skelton, & Todd, 2016)

2. Age means the date of participant’s birth, for this study recruit people at aged 50-
65 years by the identity card.

3. Gender refers to male also female.

4. Weight is a body's of participant relation mass as the heaviness of the individual.
5. Height defined as the measurement of participants when they are standing (from
their head to foot).

6. Body Mass Index (BMI) refers to a simple index of weight-for-height of older
adults in the study which used to classify them as underweight or overweight. BMI
defined as weight of older in kilograms divided by the square of his/her height in
meters (kg/m2). Moreover, the normal range of BMI among Asian population as Thai
people equal 18.5 - 22.9 (Pongchaiyakul et al., 2006; WHO, 2004, 2006)

7. Education level means the highest level of people have actually attained and got
the degree of their education which including less than elementary school,
elementary school, secondary school, high school or diploma, bachelor degree and
master degree or higher

8. Marital status refers to the fact of people’s being in which state such as single,
married, widowed, and divorced/separated.

9. Occupation refers to person’s job or person's principal work particularly to eamn
for a living classify by no occupation and carry on an occupation; retired government
officer, government officer/ state enterprise officer, private company employee ,Self-
employed /own Business, merchant/freelance, contractor and others occupation.

10. Income means the money that participants received from doing their work per
month

11. Health status defined as a person's related to the level of wellness or illness
that include no medical problem or had medical problem

12. Side of knee pain defined as the right, left or both parts that indicates a

problem of knee pain among participants
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13. Duration of knee pain means the period of times that knee pain happen to
participant in any side of their knee such as left side, right side or both side for a
months or years

14. Frequency of knee pain relate to participant’s report of the often that knee
pain happen to them in a periods by means of all the times, every day, every other
day , every week, and every month

15. Level of knee pain during activity refers to the certain level of pain at the knee
when people doing some activities for example, no feeling knee pain when doing
activities, pain when step up- step down at the stair, always pain even rest and other
things

16. Treatment options for knee pain defined as the methods that people did to
reduce knee pain condition such as take the painkillers or NSAIDs, visit general
practitioner, rest, using hot compression, or traditional Thai massage

17. Posture in daily activity which effect knee pain refers to the position that
people holds their body when they act in their daily life at mostly such as sitting
cross-legeed, squat, sitting on the floor with legs to the side and etc.

18. Frequency of exercise refers to the number of times that people perform
physical exercise for example, never exercise, 1 time per week, 2 times per week and
3 times per week or more.

19. Time spent exercising relate to the times in minutes that people used for
performing physical exercise in each time

20. Type of exercise means a kind of physical exercises that people perform such as
brisk walking, jogging, aerobic dance and so on

21. Action and coping plans defined as the plans that implementation intentions of
person (Peter M. Gollwitzer, 1999). For this study will implement action and coping
plans (F. F. Sniehotta et al., 2006) to motivate participants to enhance their exercise
adherence, completed their goal for exercises and increase functional performance.
Action plans are implementation strategies to require participants writing the goal of
action plan to action as how, when, where and with whom they are intended to start
the knee exercise and be more physically active. Moreover, coping plans as the

approaches to encourage participants to overcome the barriers which could affect
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their ability to be adhere to the knee exercise by write down the lists of barriers and
the way of responses to overcome those barriers in the form. Moreover, this study
was add up group discussion session for participants before start action and coping
plan program to provide information about definition of knee pain, symptom of knee
pain, effect of knee pain for older adult, treatment for knee pain, self-care
management for knee pain and perform daily activities, method of knee exercise
and demonstration, benefit of knee exercise for knee pain people to get the
important and concern to the role of knee exercise and focus on why exercise is
needed, based on self-efficacy theory.

22. LINE application is mobile messaging application use for send instant text
messages, pictures, stickers cartoon, sharing photos, Clips or videos, voice messages
also free voice call. Regards to this study use LINE application for motivate, send
reminders to the older adults as participants to change their better exercise
adherence and reduce knee pain

23. Exercise adherence refers to the degree to which people be able to maintain an
exercise program for a prolonged period of time as this study will measure exercise
adherence in terms of times per week ( frequency), minutes per day (duration) and
the number of sets as participants perform knee exercises per week

24. Self - efficacy for exercise refers to the belief in person’s ability to make
actions that are required to accomplish a goal for exercise (Bandura, 1986), this study
will use self — efficacy for exercise scale (SEE) to measure their self-efficacy
expectations of older adults associated with the ability to maintain exercising even
they face of any barriers to exercise

25. Specific self-efficacy (task, maintenance, recovery self-efficacy) is the a
individual's confidence in their ability to do a specific behavior (Bandura, 1977) which
consist of 3 parts; for example, task self-efficacy of this study refer to participant’s
ability to carry out knee exercises program and continue to perform knee exercise.
Also, maintenance self-efficacy means positive beliefs about participant’s ability to
sustain the exercise behavior, nevertheless, any barriers interfere on that period of
time. As well as, recovery self-efficacy relates to participant’s opinions about their

ability to begin to perform knee exercise again after they break or give up.
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26. Knee pain scale means intensity of knee pain of participants that measure by
numeric pain rating scale (NPRS) which it has 11 scales point from 0 ( no pain ) to 10
( the worst pain)

27. Functional performance defined as ability of participant’s to do a variety of
lower limb function, especially the knee during activities of daily life. The study
measured knee’s functional performance by using the tests such as knee range of

motion (ROM), Time up and go test (TUG), and 30 second chair stand test (30s-CST).
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CHAPTER Il
LITHERATURE REVIEW

The purpose of the study is to determine the effect of action and coping
plans to exercise adherence, evaluate effect of action and coping plan to changing
self-efficacy for exercise, specific self-efficacy (task, maintenance and recovery self-
efficacy), functional performance, knee outcome for activities of daily living and knee
pain scale among Thai older adults with knee pain in suburban area of Bangkok.
Furthermore, the objective is to compare the effect of action and coping plans
implementation program between intervention group and control group. To support
concept and methodology of this study, review of literature also knowledge and
ideas have been established on a thesis topic, all of details are mentioned as
follows:

2.1 Knee pain

2.1.1 Prevalence of knee pain

2.1.2 The cause of knee pain

2.1.3 Consequence of knee pain

2.1.4 An assessment of functional performance

2.1.5 Best practice management for older adult with knee pain
2.2 Exercise adherence

2.2.1 Measurement of exercise adherence

2.2.2 Determinant of adherence to exercise

2.2.3 Impact of mobile instant messaging to exercise adherence
2.3 The consequence of self-efficacy on exercise adherence
2.4 Theoretical models grounded in self-efficacy used for exercise adherence
2.5 Smartphone and instant messaging application
2.5.1 Instant messaging applications
2.5.2 LINE application history
2.5.3 Overview of LINE features
2.6 The relevant research studies

2.6.1 Action and coping plans on exercise adherence
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2.6.2 Smartphone technology improve exercise adherence
2.1 Knee pain
2.1.1 Prevalence of knee pain

Knee pain is one of the most common symptoms that discomfort in the
knee(s) structure among people worldwide (C. Jinks et al., 2004). People will have
experienced of painful or stiffness at knee joint either when they are rest or move in
a daily life. Its prevalence and effect to older adult population, also its seem to rise
in the future among group of older adults which its leading cause of later knee
osteoarthritis (Peat et al., 2001). The precise incidence of knee pain and prevalence
varies (from 10 to 60 %) which depending on the difference of knee pain definitions
as well as population sources (Miranda, Viikari-Juntura, Martikainen, & Riihimaki, 2002).
In the United states, the study collected data from 6 National Health and Nutrition
Examination Surveys (NHANES) between 1971 and 2004 found that prevalence of
knee pain among American people at age 60 - 70 years increased by about 65
percent in a 33 years period and the prevalence showed that its tripled in male
besides its doubled in female over 20 -year period (Nguyen et al, 2011). The
previous study from UK, prevalence about knee pain in 1 year period among older
adults at age > 50 years is approximately 50% (C. Jinks et al., 2004). About 25% of all
older experience knee pain lasting > 3 months (C. Jinks et al,, 2004). Moreover,
estimate about 50 % of older adults who had knee pain reported that they had
experience with bilateral knee symptoms (C. Jinks, Jordan, & Croft, 2002).

The finding of study from India revealed that people at age above 40 years
who living in the community had knee pain problem 18.6% which is the highest
prevalence of pain compared to other parts of their body that they have pain
problem (Muthunarayanan, Ramraj, & Russel, 2015). From the cross-sectional study of
South Korea, the prevalence of knee pain among older adult population was high as
46.2% (including men 32.2% and women 58%) and knee pain increased with age
among women. Furthermore, they had poor physical performance when compared
to the people without knee pain problem(l. J. Kim et al., 2011).

Like most developing country of the world, the prevalence of knee pain in

Southeast Asia as Thailand was significantly high in older adult group, from the
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reported show that most of older adults aged =50 years, 67.11% had knee pain
problem (Chokkhanchitchai et al., 2010) and more than half of them experienced the
pain at both knees (Inthira Roopsawang & Aree-Ue, 2015). Also, Vietnam people who
lived in Ho Chi Minh City with aged more than 40 years had self-reported knee pain
up to 35% in men and 62% in women. The study result reveled that self-reported
knee pain had statistically significant effect to knee osteoarthritis (prevalence ratio
3.1; 95% ClI 2.0 to 4.6)(Ho-Pham et al., 2014).

Development of knee pain as the sign of important and persistent that
decreases the person’s ability to perform daily activities (C. Jinks, Jordan, & Croft,
2007). In conclusion, high prevalence of knee pain and its effect to functional
performance and activity daily living means that finding methods to prevention
would seem to be a first priority for public health (Blagojevic, Jinks, Jeffery, & Jordan,
2010).

2.1.2 The causes of knee pain

Knee pain accounts for estimate 35% of musculoskeletal problems in a
primary care (Calmbach & Hutchens, 2003a) and its commonly causes such as
inflammatory conditions, damage at musculoskeletal structure of the knee as well as
degenerative of knee joint changes and (E. Thomas et al., 2008). The causes of knee
pain generally difference due to age group of people. Especially, older adult that the
functional impairment do not appear to be an unavoidable result of increased the
structural damage, disease severity also future disability (Farrokhi et al., 2016). The
older adults who had knee pain are likely to have a variety of causes such as knee
overuse syndromes, trauma for example meniscal tear or sprain at ligament and
infection (Calmbach & Hutchens, 2003b).

The overuse syndromes consist of patellofemoral pain syndrome, patellar
tendinitis also known as jumper's knee, Osgood-Schlatter disease, medial plica
syndrome, pes anserinus tendinitis (bursitis) ,Iliotibial band friction syndrome (as
runner's knee) and popliteal tendinitis (Pecina, Bojanic, & Haspl, 2001), details see at

figure 2. There are many causes that possible to be the pain at knee joint from
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overuse but the patellar tendinitis and Iliotibial band friction syndrome are the most

found (Pecina et al., 2001).
Normal anatomy Location of pain
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Figure 2 :Normal knee anatomy and locaf/on of knee pain
(U.S. National Library of Medicine, 2018)

Patellofemoral pain syndrome is the cause of anterior knee pain problem
among women and commonly occurs with activity then often worsens when people
descending the steps, and also triggered when its prolonged of sitting (McCarthy &
Strickland, 2013). Medial knee pain that causes by ; medial plica syndrome which
occurs when people increased their activities more than usual as they are repetitive
overuse. Also, pes anserine bursitis is the one of medial knee pain causes. lliotibial
band friction syndrome is usually the cause of lateral knee pain which occurs after
repetitive motion of the knee for example climbing the stairs, and normally occurs in
a runner (Lavine, 2010). The others of cause of lateral knee pain is popliteal tendinitis
which occurs when a straining to the popliteus tendon come to be inflamed. It
commonly occurs from an overuse injury, its symptoms such as pain, knee swelling,
or sensitivity outside of the knee structure, and inflammation(Olson & Rechkemmer,
1993).

Overall, knee pain in older also has several risks factors that could be effect
this symptom involve individual factors; age, higher weights, female gender and
genetic (Blagojevic et al,, 2010; I. J. Kim et al., 2011). One study have shown the

prevalence of knee pain was higher in woman (E., J., M., M., & J., 1999). Recent study
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suggest that individual socioeconomic status such as income and education
associated with knee pain, the lower education had been shown to be related with
knee pain problem(Miranda, Viikari-Juntura, Martikainen, & Riihimaki, 2002). Also an
evidence exist linking the people with poorer health status had knee pain more
frequently than those who had no underlying disease (Carlesso Lisa C et al., 2017).
There is even some reported that posture of activity in daily life had effect for
instance increased risk to knee pain such as excessive kneeling(Dawson et al., 2003),
squatting (Hartmann, Wirth, & Klusemann, 2013), climbing steps (Demirci, Kinikli,
Callaghan, & Tunay, 2017), standing (more than 2 hours per day)XWaters & Dick, 2015)
and lifting (Bergenudd, Nilsson, & Lindgarde, 1989; K. M. Lee et al., 2018; Miranda,
Viikari-Juntura, Martikainen, & Riihimaki, 2002). Furthermore, these are the onset of
new knee pain as detectable factors which could be targeted to help prevention of

disabling knee pain problem.

2.1.3 Consequence of knee pain

Knee pain in older adults is the most common cause of disability (Croft,
Jordan, & Jinks, 2005; Dawson et al., 2004). Globally, the older adults had knee pain
account for 10% of all of years lived in disability regardless of musculoskeletal
disorder (Vos et al.,, 2012) and associated with difficulty climbing up or down stairs
(Farrokhi et al., 2016), walking speeds (Bindawas, 2016), also its cause of accident falls
(Leveille, Jones, Kiely, & et al., 2009) Possibly related to reduced mobility and its
present of more than four of comorbidities(W. Kim et al., 2015; Lamb et al., 2000).
The interaction between comorbidities should have a more impact on disability
among the older(J. P. Wood, Connelly, & Maly, 2009). Moreover, effect from pain
feeling associated with disabilities and the older experienced knee pain had
limitation of their activity daily living (ADLs) and poor functional performance (Evcik,
Ay, Ege, Turel, & Kavuncu, 2009; Hiroki Sugiura & Demura, 2013, 2014). The knee
joints have the maximum load-bearing capability, and its usual load by doubled of

human body weight that enforced on each knee joint when people walking or
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standing on one leg (Morrison, 1970). Furthermore, knee joints are essential for
achieving independence in ADLs (Okanishi, Takahashi, & Turumi, 2001).

The previous study used ADL survey in 2012 reported that the older with
knee pain had poorer movements and posture change than the older without knee
pain problem(H Sugiura & Demura, 2012). Moreover, the older who had severe knee
pain would find the more difficult to perform their ADLs than those with mild or
moderate knee pain (Hiroki Sugiura & Demura, 2013). Additionally, knee pain is one
part of musculoskeletal disorders that lead to disability affecting people around the
world more than 1.7 billion people (Vos et al,, 2012) and its increasing 45% in two
decades (Lim et al., 2012). In US, people who suffering from knee pain in long term
then attribute to knee osteoarthritis had reported of effective treated by total knee
replacement was double in the US’s Medicare population for the duration of the first
10 years of 21st century (Cram et al,, 2012) and more than 3 million procedures of
treatment are in planned in 2030 (Bitton, 2009). Importantly, knee pain problem
such as the older adult could have consequence by increased risk seeking for the
health care (Hartvigsen, Davidsen, Sggaard, Roos, & Hestbaek, 2014) and severity of
knee pain usually related to disability are consistent with increased all the causes of
mortality (Liu et al., 2015).

2.1.4 An assessment of functional performance

Functional performance is the most important outcomes measures in the
study for older adults with knee pain (Alkhawajah & Alshami, 2019). Many
instruments have been developed for specific symptoms. Therefore, this study
considered self-report measurement and actual functional performance test to
measured outcomes in the study including Knee Outcome Survey Activities of Daily
Living Scale (KOS-ADLS) as self-report questionnaire and knee range of motion by
goniometer, Time up and test (TUG), 30 second chair stand test (30CST) as actual
functional performance test. The details are explained as follows;

1. Knee Outcome Survey Activities of Daily Living Scale (KOS-ADLS) : This
measurement tool was used to evaluated the knee symptoms and functional
limitation in a daily activities affected by many knee pathologies(Irrgang JJ, Snyder-

Mackler L, Wainner RS, Fu FH, & CD., 1998). It is appropriate for a variety of knee
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disorders as well as older adult group (Bove et al., 2017). The KOS-ADLS likely to
generalizable to various knee conditions and different populations for the reason
that it is validity and reliability was found from the literature (McHugh, Droy,
Muscatelli, & Gagnier, 2020).

2. Knee range of motion (ROM) : To measure knee extension and flexion was
used goniometer to determine knee joint range of motion (Feland, Myrer, Schulthies,
Fellingham, & Measom, 2001). For people who had experience knee pain often have
a limited range of motion, then the full extension of the knee is an important point
decrease quadriceps muscle contraction and help the older people can walking and
standing with a good balance (Hancock, Hepworth, & Wembridge, 2018). This is a
quick, easy and accurate technique to measure knee joint movement inflexion and
extension plane.

3. Time up and go test (TUG) : For community setting areas, TUG has been
recommended as a general screening tool, primary to investigate lower-limb muscle
strength and balance among older people because it easy to assessment without
special training and be able to use in most environmental contexts. (Zasadzka,
Borowicz, Roszak, & Pawlaczyk, 2015). This test was reported to be the most
consistent in the differences among older with knee pain in moderate level and mild
level (Oka et al., 2020). As the older adults who had high level of pain were noted to
have poorer TUG score.

4. 30 second chair stand (30CST): it is a measurement that evaluates older’s
functional lower extremity strength. A validity and reliability of the tool which
suitable for health prevention program (Dahlberg, Dell'lsola, Lohmander, & Nero,
2020). A sufficient quadriceps muscle strength is important to accomplish daily
activates and it is rlated with stair climbing, walking and sitting. The 30 CST
demonstrated an excellent reliability in participants with knee pain problem (Tanaka,

Hirohama, & Ozawa, 2019).

2.1.5 Best practice management for older adult with knee pain
At present, there are many guidelines of treatment and management for knee pain

among older adult. In general, there are split into non-pharmacological method,
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pharmacological method and surgical (Babatunde et al., 2017; Golding & Lee, 2016;
Mitchell & Hurley, 2008; Porcheret, Jordan, Jinks, & Society, 2007). A non-
pharmacological method is considered as primary therapy. Normally utilized this
method to reduce knee pain includes exercise, bracing, weight loss, acupuncture,
and insoles (Porcheret, Jordan, Jinks, et al., 2007). Nevertheless, knee pain is global
public health concern; one of non-pharmacological method that has received much
consideration has been exercise. It’s usually accepted that to be advantage for knee
joint of older adult (Bosomworth, 2009; Jenkinson et al., 2009). From the current
report of systematic reviews have been accomplished on the effects of exercise in
older with knee pain (J. G. Quicke, Foster, Thomas, & Holden, 2015a; Wang et al,,
2012), and consequently some have been used to develop management the
guidelines of exercise treatment for knee pain an internationally (Geneen et al., 2017;
Logerstedt DS, Scalzitti D, & Bennell KL, 2018). The most significant research study
which investigate the benefit of exercise for older with knee pain will be reviewed
the literature in this part.

For instances, previous studies revealed that after participants finishing
exercise based programs, older who had the pain at lower limb have increased their
perception and functional performance of the ADLs when compared with those who
not attended in exercise programs as a control groups (Accardo, 2017; Chou, Hwang,
& Wu, 2012; L. R. Wood, Peat, Mullis, Thomas, & Foster, 2011b) . In addition, the
findings has been shown limited side effect and well designed for exercises
intervention (Jenkinson et al., 2009; Sandal, Thorlund, Ulrich, Dieppe, & Roos, 2015),
given that further support which it should be use as treatment option for knee joint.
Such a knee pain comorbidity and severity, current clinical guidelines mention about
range of motion exercises and strengthening exercise that its improve knee joint
mobility, muscle strength also reduce the pain (pain start to decrease within 2 weeks
after exercise) (Cottrell, Foster, Porcheret, Rathod, & Roddy, 2017; Fransen et al,,
2015). The exercise can implement in class of meeting or individually, and
undertaken in either health center or park in the community area or at home (Oida
et al.,, 2008; L. R. Wood et al., 2011a). For exercise should be focus on reduce knee

pain, improve functional performance and person’s exercise adherence (M. A.
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Holden, Nicholls, Young, Hay, & Foster, 2012; Room, Hannink, Dawes, & Barker, 2017).
Based on systematic reviews published of (M. J. Jansen, W. Viechtbauer, A. F.
Lenssen, E. J. Hendriks, & R. A. de Bie, 2011; Juhl, Christensen, Roos, Zhang, & Lund,
2014) recommended a combination of strengthening exercise , range of motion
exercise (ROM), whilst (L. R. Wood et al.,, 2011b) mention that implementation
program to carrying out intention technique for increasing adherence to exercise
include strengthening or range of motion exercise carried out only 12 week program,
its effective program to improve people adherence , reduce the pain and increase
their functional performance.

One of the most common methods of completing knee functional
improvement is by people should following dairy exercises (Dekker, Boot, van der
Woude, & Bijlsma, 1992). The guidance from healthcare staff guarantees that exercise
should being practiced appropriately. Unfortunately, there is high demand in health
care service, and it is often impossible to answer of everyone’s needs, mainly people
who have difficulty traveling to the gym or training center. Therefore, exercise could
be done in both way as attend to exercise group meeting and exercise at
home(Carvalho, Bittar, Pinto, Ferreira, & Sitta, 2010). It was clearly shown by the
study of (Deyle et al., 2005) , which compared a group of older with knee pain
attribute to knee osteoarthritis submitted to exercises , as one group received
individual manual therapy and home exercise program for 4 weeks while the other
group received the same of home exercise program and appointment to health
center in 2 week later. The finding showed that participants in both group had
significant of clinical improvement when compare to the baseline and result of both
group were equally beneficial in 1 year later. The same as previous study, they have
been found home exercise for people with knee pain problem had a cost effective
caused by limited of resources to require to carrying out the program and the
outcome revealed that higher level of home exercise program adherence have a
positive correlation with reduce the pain at knee joint (K. S. Thomas et al., 2002).

Specific exercise such as range of motion and strengthening exercises on
lower limb were improved both impairments (pain , muscle strength) and activities

(gait speed), moreover, its benefits for self-efficacy (Aoki et al,, 2009) . (Topp,
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Woolley, Hornyak, Khuder, & Kahaleh, 2002) finding that isometric strength exercises
had more effective than isotonic strength exercises for enlightening complete of
functional performance in people with pain at lower extremities. Weight bearing
exercises have confirmed to be not any effective more than non-weight bearing
exercises for improvement of functional performance and muscle strength among
the older with knee pain and attribute to knee osteoarthritis(Jan, Lin, Lin, Lin, & Lin,
2009). On the other hand, the study of (Jan et al., 2009) reveled that weight bearing
exercises was significantly more effective than non-weight bearing exercises for
inCcrease postion sense .

Presently, there are no evidence suggested that what specific type of exercise is
better than other one. Systematic reviews imply that implementation comprehensive
program to take people’s intention to enhancing their adherence plus range of
motion and strengthening exercises is the best current management for people who
had knee pain problem(M. J. Jansen, W. Viechtbauer, A. F. Lenssen, E. J. M. Hendriks,
& R. A. de Bie, 2011; Juhl et al., 2014; L. R. Wood et al., 2011b). Nevertheless, exercise
program could be effective if only the participants are adhered to the program,
limited evidence for existing study about how to extent of participants’ adherence to

exercise program that is interesting point.

2.2 Exercise adherence

Exercise adherence define as “people acts in accordance with the advised
interval, exercise dose, and exercise dosing regimen”(Conraads et al., 2012). The
participant’s adherence is important point to achieve of any exercise
program(Wocken, 2013). There is some driver for exercise adherence. As the study of
(Dishman, DeJoy, Wilson, & Vandenberg, 2009) conducted by given motivational tools
for increase their goal of setting skills among participants as home depo employee
(intervention group), when compared to control group that did not give the
motivational tools. The result shown that control group they are more likely lower
exercise than intervention group. The researchers encouraged participants to start
exercises 10 mins / day or increasing times of exercise 10 mins after they participated

exercise program. They got an instruction to how setting the goals for exercise and
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they were given a journal. The finding shown that exercise adherence was 51% after
participants given the motivational tools, it’s increasing from 31% when they were
not starting program. Moreover, their time had increase and consistency of their
exercise.

A study including 211 coronary heart disease (CHD) patients had randomly
assigned in 3 groups to compared their physical exercises after implementation
intentions program to increase their self-efficacy, physically active and exercise by
taken action plan only (treatments group1) , action plan and coping plan ( treatment
group2) and control group (usual care) (F. F. Sniehotta et al.,, 2006). This study was
conducted in 10 week period, for two treatment groups were taken part of planning
session. Participants attended >3 times in a week to do exercise such as bicycle
ergometer training or 3 to 5 sessions of walking and they were advised to enhance
their physical activities in their daily life for example using bicycle rather than using
car. For planning intervention which first treatment group was taken action planning
only, researcher gave them action planning sheet to formed up their plan to
intended to exercises and second treatment group (combined of action and coping
planning) received action plan and coping plan form to wrote about strategies to
overcome the barriers for them. The finding suggested that participants in the
combined action and coping plans group did significantly physically active, more
exercise than 2 other groups. Consequently, the theoretical distinction between
action planning and coping planning has useful to describe about change in health-
related behavior and improve individual self-efficacy, these could be effective for
anyone who had such severe challenges to exercises then perhaps these approach

might be effective to general population also.

2.2.1 Measurement of exercise adherence

Treatment of adherence is multidimensional requiring different behaviors for
treatment of different aspects in a variety of situation. Therefore, different tools have
been supported for measurement of adherence to exercise. There were many

different types of measure used. This section will describe about dichotomous/



28

categorical measure and commonly method to measure exercise adherence for
older people as self-reporting and direct observation.

In general, continuous measures were numeric values which they had a level
of magnitude between them. For example number 10 is twice value of number 20
and 32 is before 33. Continuous values involved counts/rates. Continuous measure
of adherence to exercise comprise of number and duration of exercise completed,
time of exercise in minutes per exercise session, counting exercise as the number of
set per week of knee exercise, total number of time spent for exercise in minutes.
Dichotomous variables involved 2 categories; yes/no, lor2, complete/incomplete.
The categorical, dichotomous variables consist of accomplishment number for
exercise sessions, self-rating for exercise as to participants had finished exercises
weather or not when they exercise at home as often as they got suggestion also
change in overall of their activity (Smith-Forbes, 2015). Also, categorical variables
contain of 3 or more categories representing adherence level, there were a selected
of completed level of exercises for example, <50, 50-75%, > 75% and so on.

The first common method to assess exercise adherence is participant’s self-
report by using exercise diary as the most common to utilized in systematic review
(Jack et al., 2010). Participants can be completed in the form of diary or rating.

The second method is direct observation, this method use in clinical trials. However,
it’s possible to use for only in treatment periods and cannot assess for long term
adherence also this method does not important to represent of behavior change

during exercise session (Brewer et al., 2000).

2.2.2 Determinant of adherence to exercise

Exercise and physical activity play critical roles in public health issue. Exercise
has been defined as “planned, structured, repetitive, and purposeful in the sense
that the improvement or maintenance of one or more components of physical
fitness is the objective” (WHO, 2019). Regarding the purpose of this study, researcher
focus on exercise rather than physical activity. For physical activity is less structured

and consist of activities for example gardening, doing house chores (WHO, 2019).
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Exercise is typically defined by older adults as something which is deliberately
planned, include commitment and action (Stead, Wimbush, Eadie, & Teer, 1997). For
the majority of older adult adherence to exercise has been found to lack relevance
and less intention are given higher priority.

It has been recommended that understanding what influences and motivates
people to become adherence to exercises and be physically active might be a
prerequisite  for designing effective intervention to improve exercise
adherence(Dishman, Sallis, & Orenstein, 1985). There are many determinants which
its influence to exercise adherence have been studied, consist of personal
characteristics, environmental factors, and exercise program characteristics.

Personal characteristics

Lack of motivation, obesity, and job status such as blue collar worker are the
most normally to identify that personal characteristics associated with decreased
exercise adherence also give up from exercise programs(Jordan, Holden, Mason, &
Foster, 2010; Kohlstedt, Weissbrod, Colangelo, & Carter, 2013; Manini et al., 2010).

The study of (Abby C King et al., 1997), its study of healthy people at age 50-
65 years old both men and women to identified valuable combinations of socio-
demographics, physiological problems, and psychosocial factors predictors of an
exercise participation in long term among this group of people. In this study
conducted 4 groups of exercises; 3 group of high intensity and 1 group of control.
After past 1 year of study, the results showed that there was 67% of participants’
adherence to exercise, but its only 36% of adherence in second year. The finding
revealed that those people who had lower body weight were more adherences to
exercise than higher body weight, same as people who had low stress in their life,
they had more adherences. Also, individual with higher physically active, they were
more adherence to exercise.

Also, the factors which may influence older adult to participation to physical
activity and adherence to exercise comprising of personal demographic characteristic
for instance gender, education, exercise history and marital status. For example,
physical activity participation is lower in older females (Janke, Davey, & Kleiber, 2006;

Weiss, O'Loughlin, Platt, & Paradis, 2007) and less educated among seniors older
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(Janke et al,, 2006; Weiss et al., 2007). As well as higher levels of education and
exercise history are related with physical activity and exercise adherence (Rhodes et
al.,, 1999). Fascinatingly, active men are more likely to have an active spouse and
previous studies showed that older who married persons are higher levels of physical
activity (Janke et al., 2006; Pettee et al., 2006). Moreover, choices for older adults to
be adherence to physical activity and exercise are influenced by personal
determinants particularly one’s motivation, self-efficacy and their self-regulation skills
such as feasible setting goal for achievement, tracking of exercise and physical
activity (Abby C King & King, 2010; McAuley et al., 2007)

Environmental factors

To identify in another area in the literature review as the factor that
predictive for exercise adherence the one that interesting is the environment. The
level of social support obtained by program participants, particularly from their
family members, its has been showed the most highly correlated with exercise
adherence(Park, Elavsky, & Koo, 2014). Lack of time as the most commonly reason
that related to people that give up for exercise program (Bethancourt, Rosenberg,
Beatty, & Arterburn, 2014).

Additionally, environmental factor that related to physical activity and
exercise adherence among older adult is physical environment, include availability
and/or access of facilities for exercise as being one that important in influencing their
exercise adherence and physical activity (Trost, Owen, Bauman, Sallis, & Brown,
2002).
Exercise program characteristics
The characteristic of exercise program that also the one of important determinant of
adherence to exercise among people. Moderate exercise programs are more easily to
sustain than others programs such as vigorous exercise(Aoki et al., 2009).
Knee exercise program as moderate exercise appear to have improved adherence
over some other types of exercise and suitable for people with knee pain (Melanie A.
Holden et al,, 2014; Jordan et al., 2010).

From previous study investigated attitudes and beliefs about knee exercise

that could predict physical activity level among knee pain in older adults at aged
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over 45 years old with randomized controlled trial study(J. Quicke, Foster, Ogollah,
Croft, & Holden, 2016). Participants were randomly selected to receive personally
tailored exercise or targeted exercise adherence intervention program and usual care
with minimally exercises. The measured outcomes were attitudes and beliefs about
exercise by used Self-Efficacy for Exercise (SEE) scale, measured at baseline, 3
months, and 6 months. The results suggest that self-efficacy had highly correlation
with physically active behavior of participants and associated with individual exercise
adherence. Consequently, self-efficacy is a key base that could be considered as
possibly modifiable factors for predicting new behavior for people to exercise. Self-
efficacy described by Bandura as “an individual’s ability to determine how to
successful he or she believes that they can be in making a behavior
change”(Bandura, 1977). Also, exercise program characteristic that influence to older
participation to exercise program and increase physical activity include the format,
intensity, convenience, time, location, structure and affordability of the program (A.
C. King, 2001). From the study of (Hong, Hughes, & Prohaska, 2008) revealed that
group exercise or facility based programs for older have been shown to predict
higher participant’s attendance of exercise session when compared to individual or

exercise at home.

2.2.3 Impact of instant messaging to exercise adherence

Smartphones and mobile phones tumn into daily necessities and were found
to be effective in changing people’s behaviors and improving their health outcomes
(Hall et al., 2015). Smartphone instant messaging had significant effect to improve
attendance rate and compliance among people who control their weight (Stephens
& Allen, 2013). Moreover, instant messaging also improve physical activity and
promoted exercise adherence in older people (Antoine Parker & Ellis, 2016; H. C.
Chen, Chuang, Lin, Lin, & Chuang, 2017). The systematic review revealed that positive
behavioral changes improved after conducted mobile instant messaging
interventions(Buhi et al,, 2013). The practical to use and inexpensive approach
instant messaging provides has been used to maintain physical activity behavior in

adult and older people (Gell & Wadsworth, 2015). Findings from these previous
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studies showed that the strength of instant messaging to promote exercise
adherence in term of health care lies in its ability to effect to people’s health
behaviors and its could apply to their natural environments though going about their

activities in daily life.

2.3 The consequence of self -efficacy on exercise adherence

Self-efficacy was defined at first by Bandura as a main idea of social cognition
theory. Self-efficacy has proven to be an important construct in a study that related
with health behavior. From now its seem to be an necessary component of the
major models that explain about behavior change (Conner & Norman, 2005).
Behavior change is greatly influenced by a person’s sense of control, if any person
believe that they can control their action or behavior, they will be more motivated
to make the things change and then they will continue with that behavior (Conner &
Norman, 2005).

Self-efficacy is defined as specific context. Therefore, the measurement tools
need to be considered to measure self-efficacy in the context of the behavior being
studied. It was found as the type of self-efficacy mandatory for behavior change can
change by itself through the task acquisition and maintenance (Bandura, 1995). For
this reason, self-efficacy divided into 5 phases or being subcategories consist of task
self-efficacy as pre action /action, maintenance self-efficacy as coping and recovery
self-efficacy, resistance self-efficacy, and harm reduction self-efficacy(F. F. Sniehotta
et al., 2006). As task self-efficacy has been associated with exercise adherence. Also
its liked to exercise therapy, task self-efficacy is “the beliefs that people have of their
ability to adopt new exercise behaviors”. Maintenance self-efficacy, also define as
“coping self-efficacy, describes peoples, beliefs about their capability to overcome
barriers that may prevent them from continuing to complete their exercises”.
Recovery-self efficacy as known as “belief that people have about their ability return
to their exercise program after they break or a return to old behaviors” (Scholz,

Sniehotta, & Schwarzer, 2005).
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Sources of self-efficacy

Self-efficacy beliefs effect human thought patterns and emotions that
empower goal directed actions in any conditions where people believe they can
exercise some control. Given the key role of self-efficacy beliefs in understanding
behaviour of people, it is important to understand exactly how these believe are
formed (Bandura, 1997). Self-efficacy in itself does not imply ability, but only belief
that one be able to perform a behaviour. From previous research of (W Jack Rejeski,
Katula, Rejeski, Rowley, & Sipe, 2005) found that conducted self-efficacy intervention
among older adults combined with trainning exercise produced improved older
adults adherence than trainning exercise alone.There are 4 main sources of
information which impact people’s self-efficacy perceptions consist of the first
source is mastery experience, second souce is vicarious experience, third source is
verbal persuation and the last one is physiological and affective states.

For mastery experience is the most influential source of self efficacy. From
the previous of success or failure performing any task or behaviour greatly influence
future attempts to perform a task. While failures destabilize people efficacy but
success build up people efficacy. Older adults are susceptible to having less of
mastery experiences by sterotyping, cognitive declines and age related
physical(Welch & West, 1995)

The second source, vicarious experience as known as observing to other
people successfully do the action that one is intending. People as observer has the
occasion to consider their own abilities because the model provides a standard also
this be able to help the observer set their goals for their own. The greater the
assumed similarity between model and observer, the more convincing will be
confidence that one owns capabilities to leading comparable activities. As some
development models provide vicarious experiences concluded strategy in action
(MacPhail, Mullan, Sharpe, MacCann, & Todd, 2014; O'Brien et al., 2013). As older
adults need to be encouraged to attend a group of exercise session to perform
exercise together with the other olders based on comparable peers and attend

intervention program which enhance their self efficacy relate exercise adherence.
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Verbal persuasion, represents as trying to convince someone of his or her
abilities to successfully perform the task. From (Bandura, 1997) explained that verbal
persuasion can be a source of self-efficacy , but it is supposed that its effects are far
less substantial than other source as vicarious experience or mastery experience.
For verbal persuasion describes as form of encouragement, reinforcement, feedback,
teaching and another motivational techniques which can increase self-efficacy by
causing individuals to put forward more effort. Even though it is usually not as robust
as mastery experience, this source be able to very useful particularly when the
source is reliable. To encouragement people to do knee exercise when it specific.
Example. “You just do knee exercise 20 minutes per day, you can do 30 minutes per
day” this word its better than said only “You can do it”. The experts or researchers,
when encouragement people in interventions, especially older adult must be careful
not to unintentionally demoralize self-efficacy by boosting someone to be
unsuccessful.

The last one is physiological and affective states, For human body is regularly
adapting to the situation or envirionment it is placed in and this physiological
adaptions can be interpreted as negative and postive. Regarding to emotional
expression of the physiological states has the potential to greatly encourage or
demoralize self-efficacy. Such as when older adults beginning to do exercise
following the expert instructions at first time, they will feeling pain or fatique and
another physiological changes that they are not familiar with it. For emotional
response to physiological states also perceived stress could changes one’s

perception of their both abilities and outcomes.

2.4 Theoretical model grounded in self efficacy for exercise adherence

As the review previously, self-efficacy is significant contributor to behavior
change and its turn into a component of most behavior change model(Conner &
Norman, 2005).
The social cognitive theory

To see the starting idea about social cognitive theory model is self-efficacy (as

in figure below). The theory inferred that human motivation and action are



35

controlled by onward believed and planning. The other key construct is outcome
expectancy that described as magnitude which is predicted as a result of the
behavior change actions. For another 2 constructs of this theory are goals and socio-
structural factors, both of which are supposed to be affected by self-efficacy. Goals
influence behavior directly, while socio-structural factors do not directly affect
behavior but affect goals. It is measured that the socio-structural factors and

outcome expectancies effect to goals that in turn effect to behavior.

Outcome Expectancies:
Physical / Social / Self
Evaluated

L 4
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Self-Efficacy Behaviour
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> Facilitators / Barriers

Figure 3: The social cognitive theory applied from (Bandura, 1977)

This social cognitive theory was not to be used as model for intervention. It
was the original model which suitable for predicts behavior but it does not facilitate
behavior. Hence the stages models, for example Health Action Process Approach
(HAPA) (Falko F. Sniehotta et al,, 2005) are better suited to implementation for
intervention.

The Health Action Process Approach (HAPA) model

To overcome the barrier or limitations of the social cognitive theory
(Schwarzer et al., 2008) developed The Health Action Process Approach (HAPA) as
see in figure below, there are 2 stage of intervention model including planning stage
and action stage based on the social cognitive theory, on the other hand this model
designed to involve implementation of intentions ( as known as action and coping
planning) to bridge the gap between person’s behavior and goal. This model shows
that outcome expectancy is influencing by risk perception then it’s turn to task self-

efficacy. The model shows risk perception influencing outcome expectancy and in
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turn task self-efficacy. Task self-efficacy influences goals, implementation intentions
(action and coping planning), initiates task or action (behavior change), maintenance
of the behavior (as known as coping) and recovery of the behavior when it’s a
relapse. Moreover, HAPA model also separations self-efficacy into 3 types required to
complete the task, recognizing that the type of self- efficacy required could be
change at the different stages of the adoption of the new behavior. For instance, task
self-efficacy is required for the initial person’s behavior change and then the
maintenance self-efficacy and recovery self-efficacy turn into the key for coping with

barriers to maintenance the behavior.

Planning Stage - Action Stage
Task Self- :
Efficacy
- : Maintenance

Outcome Goals |l Action | (Action Self-Efficacy
Expectancy (behaviour and H Plan) (Coping)

change) Coping i

Planning Recovery Self-

Efficacy

Risk (Coping)

Perception

Increased Exercise Adherence

Figure 4:Health Action Process Approach (HAPA) model applied from (Conner
& Norman, 2005)
2.5 Smartphone and instant messaging application

Smartphones are becoming central to people in everyday lives (S Gill,
Kamath, & Singh Gill, 2012). Nowadays, smartphone‘s are the most important
devices taking the front end and playing the role of worldwide mobile
terminal. Smartphone is a mobile phone that delivers integrated services with
advanced features and functionality as making outgoing calls and sending instant
messages. Also smartphone are equipped with the abilities to display photos,
play games and videos, direction finding like navigation, built-in camera, video or
audio playback and recording, send and receive via e-mail, built in applications
for social web sites and surf the Web, wireless Internet and more (Sarwar &
Soomro, 2013). Advantages of smartphones provide better means of communication,
great exposure to the newest things and modest way to access applications. From

these advance smartphone technologies, they have positive impacts on business
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(Kumar & Zahn, 2003), education (Short, Lin, Merianos, Burke, & Upperman, 2014)
,also its especially impacts on health intervention with good health outcomes
(Derbyshire & Dancey, 2013; Higgins, 2016; Stuckey, Carter, & Knight, 2017).

In the last few years, smartphone has been used in health research as a
device for reminder and motivate participants in the studies to be physically active,
adherence to exercise, dietary management, fall detection, follow up medical
appointment and sexual health education (Bert, Giacometti, Gualano, & Siliquini,
2014, Brayboy et al., 2017; Joe & Demiris, 2013). Consequently, innovative health
strategies and health interventions using smartphones as essential tool because
smartphone is growing capability and they are increasingly being used as the main
device for people worldwide and smartphones device could carry around
everywhere and every time.

2.5.1 Instant messaging applications
From the rise of smartphone and available mobile applications (apps) seem to
have been increasing exponentially and instantaneously in recent years. Most of
applications provide users with their positive experiences, they are supposed to
choose the best application that suitable for them (Caro-Alvaro, Garcia-Lopez, Garcia-
Cabot, de-Marcos, & Martinez-Herraiz, 2018). Mobile instant messaging applications
are becoming widely used in recent years, like a technological development of short
messages service (SMS) (Hsieh & Tseng, 2017). Mostly mobile messaging applications
offer free voice or video calling, free mobile texting, concluded both Wi-Fi and data
plan of users.
1.WhatsApp
One of the most of instant messaging that people used worldwide. This
application is easy to use and free with no additional equipment required. The user
able to exchange messages, share location or photos, share document and contacts.
Also, people can make a video call or voice calls (Ellanti, Moriarty, Coughlan, &
McCarthy, 2017). One things about this application that attractive many users other
than its most popularity is the adding of end-to-end encryption for privacy and
security (Clifford, 2013).
2.WeChat
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WeChat instant messaging application was released by Chinese company in
2011. This application has turn into the one of the most popular app on
smartphones in China (Montag, Becker, & Gan, 2018). WeChat offers the usual
messaging applications features such as sharing photos or video, voice call and
sharing location. This app integrated new services for example to book
transportations in China’s metropolitan areas or to pay for transportation fines and
supports payments, games and more.

3.Facebook Messenger

This application separate from Facebook that make users more convenient to
chat with others. Facebook launched Messenger app in August 2011 (Black, 2018).
There are a lot of features in this app e.g. texting one to one, sent free stickers,
emojis and GIFs, share the locations ,share files also sent some money in any
markets or sent money to people thru using debit card information (Khanna, 2015).
Some features of this application is useful such as it has typing indicator to see when
people writing somethings, read receipts and delivered receipts, even timestamp it
always show when the message was sent, with others for when the most resent
message was read. Facebook messenger also supports video and voice calls with HD
quality video and highly clear voice.

4. Viber

Viber is the one of leading instant messaging and voice communication apps
for smartphone. This application allows users to send text messages or direct voice,
and video connectivity. Viber has many options that basically superior than another
such as user can video call with high quality and voice calling service to any mobile
number even if the dialed number is using Viber or not. (This case have some
additional charge). Users can use Viber app like a group chat rooms as same as the
other instant messaging app, moreover its offer called “public chat room” which
allow people who use this app can communicate openly that suitable for hobby
group or even large social networks communities (Sutikno, Handayani, Stiawan,
Riyadi, & Subroto, 2016). Viber has functions for voice and video calling for a few
years before WhatsApp start to offer this similar services. As a results of its earlier

development, this is reasonable that Viber be able to compromise a better voice
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quality thru less noise throughout all bandwidths when comparison with other app
such as WhatsApp (Aal, Parmar, Patel, & Sen, 2014).

5. LINE

LINE is communication application that allows users make a high quality free
voice calls, free for international calls and send free stickers or emoji messages
whenever and whatever users are in 24-hours a day. This app has about 217 million
active users and they used in over 230 countries (Statista, 2018). LINE has been
number one in the rank of free instant messaging app in 39 countries such as Japan,
Thailand, Singapore, Taiwan, Malaysia, Switzerland, Hong Kong and more (Statista,
2018).

LINE is Asia-based app improvement company, initiated a concept of using
instant messenger app with extra services for example sending money, games, send
photos and voice messages with convenient way, sharing location info to friends
,money wallet even e-commerce.

2.5.2 LINE application history

Line messenger application was born in Japan. The starting point of this
application is described as Japan was hit by earthquake with 8.9 magnitude which
started a 30 foot of high tsunami in March 2011. After that occurred huge wave then
triggered a nuclear plant of Fukushima Daichi breakdown. The relief efforts began
after earthquake, people was dead > 18,000 people and Japan’s phone system had
completely destroyed from this situation. Stranded citizens had no way to calling
their family or who they loved to checking that people got effect from earthquake or
not. Therefore, they had to catch an internet access to contact their families. From
distressing event prompted NHN’s employees in Japan, as minor internet company
named “Naver” in South Korea, to arrange best solution for people to contact
friends and family thru this bad crisis. Consequently, LINE application was launched
in 3 months later. In one year LINE had 50 million users which took 3 years for
Facebook application to get users in the same number, as stated by Reuters (Bushey,
2014). A key feature inserted of this application is that users be able to call or text by

use their smartphones over remaining web data plan.
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2.5.3 Overview of LINE features

Here is the information of features in LINE application that is definitely going to
be new experiences for users and they are gathered below:

1) Texts and Messages: Users can send free one-on-one or group texts to
friends anytime, this application is works on many type of smartphones (for example
Android, iPhone, window phone and Nokia) and even personal computer (pc). LINE
app has variety function for users to add their friends such as QR code, line id and
shaking phones which convenience for people to use it. When users sent messages,
they will pop-up in the message box for reading and replying to make it easy to look
and communicate. LINE brings more fun than WhatsApp by users can sending stickers
when chatting, all users also can share media in group chat by making groups and
joining groups reach up to 500 people. Moreover, this app offer bulletin boards that
users can post, comment or like as they want. People can share music, photos,
videos, voice audio, emoji or emoticon to their friends and sent their current location
or any specific location. Also users be able to see messages confirmation in real-time
when messages are sent to another users and they received them in messages box.

2) Free Voice and Video calls: LINE application also makes free voice calls and
video calls. Users can join the group calls reach to 200 people. This feature allows
users to call for free in 5 minutes to anywhere worldwide. It’s free for domestic or
international calls to mobile devices and landline. For LINE’s users can call to
people who don’t use LINE app or don’t access Wi-Fi connection for free.

3) Stickers: This is best feature of LINE that brings more fun to users because
people can sending stickers in group chats. The stickers are used thru chatting
between users and action like larges sized emoji. Users express the feeling when
chatting with friends by LINE stickers plus exchange greetings and regularly used text
rapidly without having to type. LINE stickers mostly need to be purchased with LINE
coins or credit and debit cards. Purchased stickers are attached to LINE account also
users can used them on another platforms. LINE stickers have original characters

such as anime, cartoon comic, and gaming characters etc.
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4) Timeline: There is a feature which similar to Facebook app where users be
able to post and share photos or stickers to public, So many friends of users can see
what they posted.

5) Themes: People can customize the skin of LINE app by choosing any cartoon
characters such as Hello kitty, Rilakuma and LINE characters which are the first set of
LINE themes that’s popular theme. LINE themes keep changing to LINE start screen,
chat screens, menu buttons also friends contact lists (LINE Corporation, 2014) In
2013, LINE themes with popular characters as Brown and Cony have been download
for free, there are reported that its reaching more than 200 million downloads (LINE
Corporation, 2014). For new version has LINE theme shop which is the place for users
can buy a variety of LINE themes.

6) Privacy: LINE app has feature 4 digit pass-code lock that is was not found in
other applications as WhatsApp. For smartphone device has Touch ID, LINE’s users
can unlock this app by use their fingerprint recognition from the device. Users can
select who can add them as a friend in LINE by searching LINE ID. Moreover, LINE has
“Filter Message option” for reject messages which sent from the users who are not
on the contact lists. Users can accept or deny a friend requests as they want.
Moreover, the “Letter Sealing “is the one that is good feature in LINE app, it is
messages protection by using advanced encryption. This feature will works when
friends of users activate this “Letter Sealing” on their device also.

7) Keep: it’s like a storage of messages and media that easily for users to share
with friends later in LINE app.

8) LINE Pay: This service of LINE app is amazing, users can request and send
money to their friends in the list of LINE’s contact also they can making mobile
payments in LINE store (Corbin, 2014). The services of LINE Pay also allow other
features to run offline wire transfers for example people allowed to making
purchases and ATM transactions that’s similar to withdraw money or deposit money.

9) LINE Games: For LINE users can play LINE games and played with friends.
Many of games in LINE app have friend points for users to keep it after they send
items to their friends in game’s list. The type of games consist of battle, puzzles,

stimulation and so on.
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10) LINE Taxi : This feature it’s like LINE Pay, users can request a taxi to go to
any place as they need and then pay taxi fare when they link the account to LINE
Pay.

11) LINE Man: This feature is delivery services in Bangkok area, its on-demand
services to users as given that convenience to people with busy lifestyles. LINE man
has 3 delivery services: delivery food, document, package, also convenient buying
goods and delivery.

2.6 The relevant research studies

These are relevant researches-related to this study.

2.6.1 Action and coping plans on exercise adherence

Previous study in 2013, Researchers conducted an intervention named “The
moving heart program”, based on using action and coping plans to improving
exercise adherence and physical activity among heart disease outpatients in Brazil.
This is experimental study which it has 3 times of data collection (baseline, 1 and 2
months after baseline). Randomly selected the participants was used to assigned in 2
groups consisted of action and coping plans group (intervention group with 69
people) and a standards care group (control group with 67 people). The result
revealed that patients in action and coping plans group has significant higher level of
physical activity in 2 months after baseline when compared to control group also
they had more active and higher exercise adherence than patients with standard
care(Rodrigues, Joao, Gallani, Cornelio, & Alexandre, 2013). Therefore, an intervention
based on action and coping plans was suitable to improve people for more active
and exercise. It seems meaningful to study with person who fail to change their
behavior despite they have good intention to exercise which benefit for their health.

Regarding to the study of Ziegelmann and Lippke (Ziegelmann & Lippke, 2007)
which they investigated about using action planning and coping planning to improve
exercise adherence among younger and older in orthopedic rehabilitation. This
longitudinal study revealed that using action planning and coping planning
intervention as development strategy use that it could enhance people in younger

and older ages to adhere to a strict to exercise program.
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Moreover, an experimental study which test the efficacy of intervention by
used action and coping planning in encouraging to adherence to preventive exercises
among 373 people with knee pain in 2 weeks (Koh, Hagger, Goh, Hart, & Gucciardi,
2017). The participants were measured the severity of knee pain and their behavior in
the past then they were assigned to taking action and coping planning group
(experimental group) and control group. The result showed that participants in
experimental group were higher number of preventive exercise sessions more than
control group after 2 weeks period.

From the study of (Hattar, Pal, & Hagger, 2016) which they determined the
action and coping plans from HAPA model to predicting changes in biomedical and
psychological outcomes of overweight and obese adults undergoing exercise for
weight loss intervention program within 12 week. The results found that participants
had confidence to maintain their target behavior and intention to perform physical
activity and exercise as a new behavior after periods 12 weeks of implemented
program. This is important as we can concerned that action and coping plans have
effects on intention to new behavior related to exercise, as specified via HAPA
model. Due to many studies from reviewed about action and coping planning, there
are point out that action and coping planning strategy has most likely to be affected
to improve exercise adherence among people in individuals or different ages within
8-12 weeks after completed program. On the other hand, the nature of people who
has non-adherence of exercise it’s like multidimensional, the strategies to enhance
people’s adherence seem like to be broad in spectrum. Therefore, if design a
combine interventions such as using smartphone technology to remind and motivate
people to have more intention to exercise regimen within 12 weeks period could be

more effective to improve their exercise adherence.

2.6.2 Smartphone technology improve exercise adherence
The global number of smartphone’s users reached to 2.71 billion (Statista,
2019). Even in low or middle income countries the penetration rate of smartphone is
increasing in every year. The widespread ownership of smartphone and the prospect

of automation technology leads to a potential to bring behavior change intervention
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to peoples in large numbers in low cost. The interventions with using smartphone
are possibly to deliver massages to improve exercise adherence such as use
smartphone to motivate or remind people to do a daily exercise. The development
of text messaging should follow some theory and the messages would be developed
for specifically target population which suitable for them and research intervention.
As for the study of Hearn (Hearn, 2017), this study used smartphone to send text
messages to remind and motivate them to exercises and combined with 2 theories
such as Social Cognitive Theory and HAPA to investigate maintenance-self efficacy
and action and coping planning skills among female who adhered to exercise and
who did not. The findings showed that there was highly significant of exercise
adherence and maintenance self-efficacy in female who adhered and there was
increase of mean of perceived usefulness of text messaging among participants
which benefit for their healthy life as to be adhered to exercise. Also, another study
was determine the impact of smartphone text messaging to reminder on exercise
and medical adherence in myocardial infraction (MI) patients. The two single
randomized controlled pilot trials study consist of medication adherence trial and
exercise adherence trial. For medication adherence trial, there was randomized 34
patients in 2 groups as receive usual care with text message reminders to take
medication (treatment group) and usual care group (control group). Also, exercise
adherence trial, 50 participants were random selected to receive usual care with 4
text messages in a day to enhance and remind them to exercise. This study revealed
that text messaging to reminders patients led to a mean 14.2% point improvement in
their medication adherence than usual care. Moreover, there was an additional 4.2
days and 4 hours of exercise per month among MI patients in treatment group than
usual care group after conducted an exercise adherence trial.

This smartphone technology represents a simple and effective to develop an
intervention which promote and enhance exercise adherence for many people as
possible. Such as real-times interventions by using text messaging should be useful in
enlightening people to recognize the benefit of exercise for their health then they

become the adherer.



a5

CHAPTER IlI

RESEARCH METHODOLOGY

This chapter outlines research methodology on the study about effect of LINE
application on action and coping plans on exercise adherence and functional
performance among older adults with knee pain in suburban area of Bangkok
Metropolis, Thailand. All of procedure in this chapter would be replied research
question of this study. As for, the geographic area whereas the location of study,
type of study design also population and sample are describe. Additionally, research
instruments were used to collect all data of this study, intervention process and data
analysis was clarify in this chapter.
3.1 Research Design

This is a quasi -experimental (pre-posttest) design: one intervention group and
one control group to determine effect of LINE application on action and coping plans
on exercise adherence among older adults with knee pain in suburban area of
Bangkok Metropolis, Thailand.

A Consideration of this research design

Quasi-experimental study that aim to determine interventions, validate
causality between an intervention and outcome(Harris et al., 2006). It is evident that
lots of published studies in social sciences used the quasi-experimental design and
this design suitable to study for pre and post intervention measurements (Harris et
al., 2006). Therefore, this designs that reasonable to define effect of LINE application
action and coping plans on exercise adherence and functional performance among
Thai older adults.
3.2 Study Area

This study conducted in 2 areas of Bangkok : Saimai district where is the first
ranked from 50 districts of Bangkok which is the most of population living in the area
( total population = 197,715 , 94,942 households and 79 communities) and BangKhen
district is the third ranked of Bangkok (next below of Bangkhae district) , has a
population of 190,483 and 101,537 households and 77 communities (National

Statistical Office, 2015). The total number of older adult at age 50-65 years old who
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living in Saimai district as 39,744 persons and (Official Statistics Registeration System,
2015b) and 40,288 persons in Bangkhen district (Official Statistics Registeration

System, 2015a). The majority of populations of both districts are Thai (see Figure 5).

m— Bangkok
— Area Map
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-Bangkhen District

Nong Chol

Min Buri

Lat Krabang

Figure 5: Area of Saimai and Bangkhen district of Bangkok (123RF.com, 2017)

Regarding to the reported of older adults visited for knee pain problem at
public health centers of Saimai district and Bangkhen district found that older adults
obtained muscle relaxants and pain killers to treat their knee pain the rate was
increased more than 20% from year 2015 which is same reported. (Public Health
Center 24, 2018; Public Health Center 61, 2018). Total number of older persons who
had visited Public health center 61 at Saimai district for knee pain problem and had
diagnosed knee pain by medical doctor are 490 (Public Health Center 61, 2018) and
the number of older who had the medical history diagnosed as knee pain from the
reported of Public health center 24 in Bangkhen district are 472 (Public Health
Center 24, 2018) Moreover, the highest rank of older adults who living in community
of Saimai district which they had knee pain problem are living in Tubfah community
Also, the located in Bangkhen district the older adults who living in Chaleumsuk9
community, they had reported of the top rank of older people who had knee pain

problem.
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For Tubfah community has 282 households, total population is 1338 people

and over 400 people of them are older adults at aged =50 and all of them can

communicate in Thai (Figure 6).

Tubfah community

EY
Y

2
-
@

-
13

La"ﬁ‘l*h"u' 'AL? "
'Tmfhu /-4 =)
cl g € | ]

Ao ¢ - n

NY)BURENN L Sl

W
Ay

Figure 6 :Tubfah community in Saimai district
The located of Chaluemsuk9 community is in Bangkhen district, suburban

area of Bangkok as show (figure 6) below. This community has 213 household and

total population of this community is 1266 people.

Chaluemsuk 9

Community

Figure 7 :Chaluemsuk 9 community in Bangkhen district
Therefore, researcher selected research setting in Tubfah community of
Saimai district as intervention group and Chaluemsuk9 community in Bangkhen
district as control group. In addition, there were quite similarities about population
size of older adult who residing in the areas also environment and socio-cultural

characteristics. Moreover, both of communities have community yard that suitable

setting area to conduct research study.
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3.3 Study Population

The target of population is older adult at age between 50 to 65 years old
with knee pain and did not exercise regularly, it has been reported that Bangkok
province is the most highest of population in the central region of Thailand.
Moreover, the reported show that more than 50 % of older in Bangkok lack of
exercise (The National Statistical Office, 2007) and approximately seventy percent of
them have not meet the goal of Thai health policy which should perform 30 minutes
for exercise within 3-5 days per week (Poolsawat, 2007). Consequently, older adult
who residing in Tubfah community, Saimai district received an intervention group and
older adult who residing in Chaluemsuk 9 community as a control group.
3.4 Sample and Sample size calculation

As for target population of older adult with knee pain who residing in Tubfah
and Chaluemsuk 9 communities which they had reported as highest rank of the
older visited with knee pain problem in Saimai and Bangkhen district of Bangkok.
Therefore ,this study selected the participants for both intervention and control
groups by using the screening questionnaire and interview following a criteria which
applied from review literature (Clare Jinks, Jordan, & Croft, 2001). The details of
screening questionnaire involve 34 choices to asking participants about their history
related with knee pain and exercise (Appendix A)

Researcher interviewed and screening the older adult and their family to get
the information. Using the selection approach by chooses only 1 member per
household as allow participating in this study: If the participants meet the criteria
more than 1 person and they residing in the same household. The process of
participant selection is the researcher will request their ID card by choosing anyone
who is youngest in a house by date, month and year of birth. The reasons of
choosing the youngest because it has been reported that nearly half of older adult
at age 50 report occurred knee pain (Farrokhi et al., 2016). Moreover, the onset of
new knee pain is start at 50 years of age (C. Jinks et al., 2004). Furthermore this study

is prevention program to prevent older adult with knee pain to slow progression of
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their knee not to be attribute to knee osteoarthritis in the future and knee pain. For

example, if in the same household have 2 or more than 2 persons see as the table

below:
Birth date Selection
Yes No
1 Jan 1965
3 July 1966
3 July 1969
5 October 1969 v

Table 1:Selection approach of participants
All of participants of the study will select base on criteria as following:

Inclusion Criteria

1. The older adult both male and female between 50 and 65 years of age

2. Residing in Tubfah community of Saimai district and Chaluemsuk 9 community of
Bangkhen district over 6 months

3. Can communicate in Thai, able to read and write to carry out the action and
coping plans and answer to self-reply questionnaire

4. Having knee pain either left, right or both knee during movement, knee pain at
least on most days in a week or more within the past twelve months (Ho-Pham et
al,, 2014; C. Jinks et al., 2004)

5. Had previous diagnosed as knee pain by physicians and had completed treatment
options for knee pain such as physical therapy, taking a pain reliever, taking a
nonsteroidal anti-inflammatory drug (NSAIDs) or corticosteroid Injection within the
past 3 months, but still having knee pain. This criteria researcher obtain participants
details by screening questionnaire which applied from standard screening tool for

knee pain in general population in aged 50 and over (C. Jinks et al., 2004).
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6. The older who did not always exercise, perform exercise less than 30 minutes and
exercise less than 3 days in a week, (Bureau of Policy and Strategy Ministry of Public
Health, 2001; Hawley-Hague et al., 2016; World Health Organization, 2010)

7. Ability to perform daily activities on their own and independent ambulation
without walking aid

8. Older adult who willing to participate knee exercise program by using action and
coping plans process in 14 weeks period of study

9. Older adult who intention to setting plan for exercise but in the past have failed
to achieved the plan, and intention to setting plan again then try to accomplish the
plan.

10. Have owned smartphone and using LINE application and be able to access the
internet

Exclusion criteria

1. Having currently of physical therapy for the knee or current taking of nonsteroidal
anti-inflammatory drugs or receiving corticosteroid intra-articular injections treatment
for knee pain within past 3 months (Jenkinson et al., 2009)

2. Existing diagnosed osteoarthritis knee or total knee replacement of any knee joint,
had history of knee injury, previously diagnosed of systemic inflammatory
arthropathy such as rheumatoid arthritis or gouty arthritis, present of neurological
conditions as lower limb weakness

3. The older that having history of surgical procedures of either lower extremity in
past 6 months

4. Present of the physical impairment unrelated to the knee but it should prevent
the older for safely when participating in the study program for example having
history of stroke, neurological disease or neuropathy and previously diagnosed
cardiovascular disease (Jenkinson et al., 2009; K. S. Thomas et al., 2002)

5. The participants who had mental disorder or general co-mobility that rendered the
participants unable to exercise such as pulmonary disease, Grade 2 moderate
hypertension (systolic blood pressure 160-179 mmHg and/or diastolic blood pressure

100-109 mmHg) and Grade 3 severe hypertension (systolic blood pressure >180
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mmHg and/or diastolic blood pressure > 110 mmHg). Moreover, participants taking
at least one antihypertensive drug (Thai Hypertension Society, 2019).

6. Participant who misses to participate intervention program more than 3 sessions
from all 12 sessions.

Sample size calculation

The sample size calculation performed by G* power program version 3.0.10.
Cohen’s d was used to determine the effect size (Cohen, 1988) ,The medium to large
of effect size 0.65 from the meta-analysis showed that action plan and coping plan
to implement people intention had an generally effect on their goal achievement
(Peter M. Gollwitzer & Sheeran, 2006) and applied to use in researches that action
and coping plan effect to behavior change to improve exercise adherence and
functional performance (O'Brien et al,, 2013; Rodrigues et al., 2013). The a prior
power calculation based on a level of significance at 0.05 and power of 0.80, A
number of older adult are 39 per group need in the study. Recruitment 43
participants per group of account for a possible dropout rate of 10% during the study
(Clayton et al., 2015; Knoop et al,, 2013). Therefore, researcher aimed to include a
total number of 86 participants for this study. The participants who eligible to criteria
were invited as there are limited number of places accessible on the implementing
program, the selection process and enrolment are made on a first-come, first-served

basis



52

File Edit View Tests Calculator Help

Central and noncentral distributions Protocol of power analyses

t tests — Means: Difference between two independent means (two groups) A |
Analysis: A priori: Compute required sample size
Input: Tail(s) = Two
Effect sized = 0.65
o err prob = 005 E
Power (1-8 err prob) = 0.80
Allocation ratio N2 /N1 =1
Output: Noncentrality parameter & = 2.870322 Clear
Critical t = 1.991673
Df = 76
Sample size group 1 = 39
Sample size group 2 = 39 Save
Total sample size = 78 -
Actual power = 0.808917 Print
Test family Statistical test
ttests N7 Means: Difference between two independent means (two groups)

Type of power analysis

A priori: Compute required sample size - given o, power, and effect size

Input Parameters Output Parameters

Tail(s) Two N Noncentrality parameter & 2.870322

Determine => Effect size d Critical t 1.991673
o err prob Df 76

Power (1-B err prob) 0.80 Sample size group 1

Allocation ratio N2/N1 l:] Sample size group 2

Total sample size 78

Actual power 0.808917

<

X-Y plot for a range of values Calculate

Figure 8:Sample size calculation

3.5 Sampling technique

Bangkok Metropolitan currently has 50 districts (Department of Provincial
Administration, 2007). Pupusive sampling technique was used to select the
participants as being a representative of population. The number of older adult who
at age between 50-65 years, living in Saimai district and Bangkhen district are 39,744
persons and 40,288 persons respectively. The participants for two districts was
selected in second step. After that selected the older who met all of criteria for this
study from Tubfah community as the highest rank of older with knee pain problem
and living in community of Saimai district from the total number of 490 older who
visited Public health center 61 to determine the most appropriate participants for 43

people in the intervention group by purposive sampling. As well as select 43 older
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adult from Chaluemsuk 9 community as the highest rank of knee pain visited from

total number of 472 older who visited Public health center 24 for control group.
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Figure 9: Sampling technique

This study concerned to scope of appropriate study population by select participants

based on sampling technique by using purposive sampling at first and using
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purposive sampling at second step as it showed above. For more details explain
briefly as following:

1. Researcher use screening questionnaire to screen older adult who had
history of knee pain who living in In Tubfah community of Saimai district as the
highest rank of older with knee pain problem in Saimai district then researcher select
this older adult with knee pain in this community to be intervention group. Also,
screening older adult who had history of knee pain in Chaluemsuk9 community of
Bangkhen district also the highest rank of older with knee pain problem then
researcher select older adult with knee pain who living in this community to be
control group by purposive sampling. After that recruit participants who meet the
inclusion criteria of this study.

2. After screening and received the number (n) of participants in this study
then researcher selected participant by purposive sampling also considering
participants with similar qualifications to obtain the number of participant amount 43
people for intervention group and 43 people for control group.

3. After researcher receive baseline information from 43 participants of each
group, researcher tasted the homogeneity and considering the distribution of each
group.( Normal distribution)

3.6 Participants Recruitment and Data Collection Procedure

This section describes how the study processes would be performed as

following the steps below:

Preparation phase

For preparation phase has initial step as research assistants preparation
before start research program.

In this part of study, researcher recruit two orthopedics clinical nurse
specialist who graduated bachelor degree from Royal Thai Air Force Nursing College,
both of them had 12 years experiences for caring older adult patients in orthopedics
department of Bhumibol Adulyadej Hospital to be a research assistants. The research
assistants received training by the researcher before start the intervention program.
Researcher describe about purpose, procedure, instruments, details and process of

intervention program to research assistants. Moreover, researcher training research
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assistants about how to assist and care for older adult to helping them to do
appropriate movement while they performing functional performance testing as
knee range of motion (ROM), Time up and go (TUG) and 30 second chair stand test
(30s-CST) in pre-test and post-test of research program. Also, research assistants get
training about support and providing safe older adults care for prevention any injury
or harm while older adult performing knee exercise. Therefore, research assistant’s
role in this study is help researcher to assist and support older adult between
performing functional performance test and take care to older adult closely and
modesty during conduct research program if they had any injury or unexpected
adverse event occurs. Due to process of data collection such as gathering data from
questionnaire, measure knee range of motion, measure Time up and go (TUG) and 30
second chair stand test (30s-CST) which they conducted by researcher only.

Moreover, researcher contact community leader of Tubfah and Chaluemsuk 9
communities to requesting permission to access community and recruitment the
older adults who had diagnosed knee pain at age between 50 to 65 years with
completed or finished their treatment process and living in both communities.
Additionally, the researcher also apply to printed promotional material distributed at
communities. Participants who interest to participate this study were completed a
screening questionnaire for knee pain of older with low exercise adherence (C. Jinks
et al, 2004). The participants enrollment registry at Tubfah community yard
(intervention group) and Chaluemsuk 9 community yard (control group). The data
from the screening questionnaire were used to classify potential participants to
participate in the study. One exclusion criteria for detection of moderate and severe
hypertension is also needed in screening phase. Preparation of blood pressure test
will inform to participants such as Don’t exercise, smoke or consume foods or drinks
containing caffeine (for example coffee or tea) at least 30 minutes before blood

pressure measurement, Wear loose-fitting and comfortable clothes and Rest or relax
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for 5 minutes. Researcher measure blood pressure by digital blood pressure monitor

following guideline (Thai Hypertension Society, 2019) as detailed below:

1. Participants Sit comfortably and relaxed with back supported, Make sure
your arm is supported on a tabletop at an even level with your heart, Keep your feet
on the floor and do not cross the legs and do not hold bladder

2. Checking blood pressure after rest for 5 minutes and inform the participant
as do not taking or moving while measure blood pressure.

3. Using arm cuff with proper size is required for accurate blood pressure
measurement (cuff size of 1/3 of people arm)

4. Measure blood pressure by digital blood pressure monitor (with calibrated
and accuracy)

5. Record blood pressure as both systolic blood pressure and diastolic blood
pressure

6. Measure blood pressure 2 times then calculate an average of blood
pressure result

After that Researcher inform participants about preparing to wear clothes
which are loose and comfortable such as comfortable pants, shorts, and gym or
other rubber soled shoes in the day of functional performance test at Tubfah and
Chalurmsuk 9 communities yards and researcher wear t-shirt and comfortable pant
and sport shoe to do the functional performance test of participants .

Furthermore, researcher inform participants about preparation themselves for
functional performance test before the day to do pre-test. The details are following:
1. Avoid to do intense or high-impact activities or strenuous exercise in 1-2 days
before functional performance test.
2. Rest and get at least 8 hours of sleep before functional performance test
3. Participants should avoid drinking alcohol 24 hours before the functional
performance test begins.
4. Eat light meal 1 hours before the test.

To protection research participants, while do the function performance test

or after finished the test, researcher and research assistants always take participant
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under observation closely. If any of participant who feeling exhausted or faint or
dyspnea or muscle pains, participant got inform to rest and stop to do function
performance test on that day. If any physical harm or injury occurs while doing the
test, participant received first aid by researcher and research assistants then refer to
nearest health center or hospital. All costs of medical treatment covered by
researcher.

Data collection phase

1. The researcher contacted older adult who residing in Tubfah and
Chaluemsuk 9 communities to spread information of research study and recruit 43
participants base on inclusion criteria with a selection of one person per one
household in each area. Furthermore, the details of procedures necessary to
describe for participants such as the study purpose, the process of this research,
method of the data collection and the participant human’s right protection.

If older adult agreement to participate in research and sign consent form,
they would be given a copy of informed consent form and appointment date for the
first meeting to join the study program at their community yard.

2. Researcher informs 43 participants of intervention group about the details
and all of process of this study and conduct interview face-to-face by using
structured questionnaires then perform the functional performance tests. The
respondents (43 persons) from control group answered a structured questionnaires
and the test of funcional performance at their community yard for baseline
measurement same as intervention group. Both groups researcher collected baseline

measurement in the first week, the details as following:

Structured questionnaire Functional performance testing
Part 1: Self effecicacy for exercise (SEE) 1.Knee range of motion (ROM)

Part 2 : Specific Self efficacy ( Task
,maintanience, Recovery ) 2. Time up and go (TUG)
Part 3: Knee pain scale (NPRS)
Part 4: Knee outcome for activity daily living 3. 30 Second chair stand test

(KOS ADL) (30CST)
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The participants answered the structured questionnaire in the area of their
community and researcher helped participants for complete answers a
questionnaire. A set of questionnaire consists of a pen and pencil (either is
participants suitable to use for finishing the questionnaires) , one questionnaire which
take time about 20 minutes to complete it. After finished participants can return the
questionnaire by using enclosed envelop to researcher. After that, researcher took
the pre test of functional performance as knee range of motion (ROM) , Time up and
go (TUG) and 30 second chair stand test take times 20 minutes for 3 of fuctional
performance test at Tubfah community yard ( intervention group) and Chalurmsuk 9
community yard (control group)

The Structure of study process for intervention and control groups

The researcher conducted study process within 14 weeks in briefing as the schedule
below;

Table 2: Briefly the study process for participants in both group

Week | Activities Times | Intervention | Control
(min) | group group
1 Pre -test (collecting baseline by structured | 40 X X

questionnaire and test of functional
performance)

2 -Researcher give leaflet provides general 30 X X
information about knee pain and knee
exercises to older adult

-The exercise diary was distributed to all of X X
participants and researcher gave them an

instruction how to record it

3% Knee pain group discussion session 40 X

Action plan + knee exercise group 50 X
ax Coping plan+ knee exercise group 50 X
5% Action plan + knee exercise group 50 X
6* Coping plan + knee exercise group 50 X
* Action plan + knee exercise group 50 X
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8* Coping plan + knee exercise group 50 X

9% Action plan + knee exercise group 50 X

10% Coping plan + knee exercise group 50 X

11* Action plan + knee exercise group 50 X

12* Coping plan + knee exercise group 50 X

13* Action plan and group of knee exercise 50 X

14* Coping plan + knee exercise group 50 X
and Post-test ( Collecting by structured 40 X X
questionnaire and test of functional
performance)

X = require group to get list of activities in each week
* = Send instant messaging by LINE application to motivate and reminding to do

knee exercise every week for intervention group

Intervention group procedure

All participants in this sroup were invited to attend the program which

describe in 14 consecutive weeks as following;

During the first week: The participants received the structured questionnaire which
had 4 parts to seeking information on the participants: (1) self-efficacy for exercise
(SEE scale) includes 9 items to rating scales. (2) Specific Self-efficacy as task,
maintenance and recovery which had 5, 4 and 3 items to report a scale as 1-4 in
each item. (3) Pain numeric rating scale to measure the scale of knee pain (via rating
scale 0 - 10). (4) Knee Outcome Survey Activities of Daily Living Scale (KOS-ADLs) to
measure the knee functional performance by rate the level of functioning at scale 0O-
5 during the usual daily activities in 6 items and measure knee functional limitations
with activities of daily living by response 0-5 rating scales involve 8 items. Also,
functional performance test include Knee range of motion (ROM), Timed up and go
(TUG) and 30 second chair stand test researcher will describe the procedure of

functional performance testing below;
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Knee range of motion (ROM)

A standard transparent plastic goniometer is used to measure knee joint
range motion (ROM). This study will use goniometer to measure knee ROM of the
participants as knee flexion (starting position: supine position with both legs and flat
on the flat floor, the center of the goniometer is at the side view of the knee joint,
and the arms of the goniometer are aligned in the middle of the long bones directly
above and below the knee. Ending position: As the knee is fullest flexion the
movable arms arrange to measure of the degree of knee flexion) and knee extension
(starting position and ending position: supine position same as it is when starting to
measure knee flexion then measure the degree of knee extension). Each of position

will measure 3 times and record by researcher then calculate the average value.

(Appendix C)
Figure 10: Goniometer
Motion of the knee Starting position Ending position
Flexion
Extension

Figure 11:Measurement knee range of motion
The way to measure of knee range of motion for participant is to :
1. Researcher inform participant to lie down on the back with leg straight, on a flat

floor.
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2. Researcher place the axis of goniometer over lateral femoral epicondyle of
participant.
3. Line the stationary arm of goniometer up with the greater trochanter alongside of
the outer thigh
4. Researcher line the other arm of the goniometer up with the lateral malleolus of
participant’s ankle

To measure of knee flexion by researcher inform participant to bend the knee
as far as they can by sliding foot up towards their buttocks, then researcher keeping
the arms and axis of goniometer of goniometer in place then measure knee
flexion(Norkin & White, 2016).

To measure of knee extension by researcher instruct participant to push the
knee down gently into the floor through using their leg muscles not their hands then
the knee as straight as it go and researcher measure knee extension (Norkin & White,

2016).

Timed up and go (TUG) test

The Timed up and go (TUG) is a test of basic functional mobility, walk ability
and balance in older adults (Podsiadlo & Richardson, 1991). Researcher measure time
in seconds, the time was count when the participant stand up from the arm chair
(estimate seat 46 centimeters of height), walk in the directions for 3 meters , turn
then walk back to the chair and sit down. The stopwatch could be used to time the
trial and researcher took the test 2 times after that calculates the average

score.(Appendix D)
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Figure 12:Timed up and go test

To conduct Timed up and go (TUG) test is to:

1. Researcher set an arm chair and put the object 3 meters away for walk and
turn back to the chair as the starting point.

2. Inform the participant to sit in the chair with both arms resting comfortably,
put both feet on the floor. After that researcher say word “GO”, participant stand up
from the chair by may not use the arms of the chair to help for stand up and walk in
the direction in 3 meters, turn around, return to the chair and sit down again. The
participant can move as quickly as they feel safe and comfortable.

3. Researcher start timing when say the word “GO” and participant start to
stand up from the chair and stop timing when participant seated again correctly in
the chair.

4. Safety consideration for this test, while the test begin the researcher walk
alongside to prevent the danger of falling to the elderly. (Without disturbing the pace
of walking)

5. Researcher demonstrated how to perform the test to participant first after
that participant perform a practice 1 time run followed by two timed tests. The

average record time of the two tests recorded on the TUG record sheet.

The 30-Second Chair Stand

The 30 second chair stand test is the tools of measure of lower body strength
and endurance in older adults(C. Jessie Jone & Roberta E. Rikli, 2002). Researcher

began this test by give instruction to participant to sitting on the edge of the chair
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and their arms were crossed over the chest then ask them to sit and stand as quickly
and carefully as they can do in 30 seconds. For one chair stand is note down as
older standing up from the chair with straight legs and then sit down again. It was
record that how many number of completed chair stands within 30 seconds that

they could do. (Appendix E)

Figure 13: The 30-Second Chair Stand test

The description of 30-Second chair stand test as following:

1. Researcher set a chair with a straight back and without arm rests, placed
the chair against a wall to prevent it moving.

2. Inform the participant to sit in the middle of the chair, back straight, place
their the feet flat on the floor by feet approximately shoulder width apart and
placed them on the floor at an ankle slightly back from the knees. Also, arms are
crossed at the wrists and held at the chest.

3. When researcher say the word “GO”, participant rise to a full standing
position then sit back down again. The researcher encourage participant to complete
as many full stands as possible within 30 seconds.

4. The participant should practice a repetition 1-2 times for the right
movement before start completing the test. Do the test only 1 round

Though researcher monitoring participant’s performance to certify proper
form, the score of the test is the total number of fully stands within 30 seconds ( if
the participant is over halfway up at the end of 30 seconds count it as a full stand ).
Incorrectly exclude stand are not count such as they cannot do a fully standing
position ( legs and body are not straighten ), while sitting position , hips and back

side of upper legs are not touch the chair.
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For safety consideration of 30-Second chair stand test, researcher placed the
chair against the wall to prevent it moving when testing participant and observe
participant carefully about their balance while testing, if they feel any pain during the
test, researcher informed them to stop to perform the test immediately.

In this week, researcher asked the permission from participants to make a
new LINE group and invite them to be a member of this group in LINE application.
For this LINE group, researcher let the participants create the name of group chat on
their idea from base on objective of research study as less knee pain and improve
exercise adherence. Researcher and participants joined and started chat or greeting
all members, send and receive text messaging, share photos or videos and send
stickers.

The second week of session:

At the second visit, all participants in this sroup provided the leaflet about
general information of knee pain and knee exercises which include 5 knee exercise
sessions. Moreover, the researcher provided exercise diary for each participant and
explain them how to perform as 3 set of 10 repetitions for each session of knee
exercise (5 sessions) in every day. The knee exercise instruction writing on page 1 of
the exercise diary together with explain the way to record in each day, in minute and
set of exercise for each session (Appendix F) .From the exercise instruction allowed
the participant perform all of exercises at 1 times or split them in a day. The exercise
regsimen design by researcher as orthopedics nursing experts to improve their knee
functional performance as strength, flexibility, knee range of motion and mobility at
surrounding joints (S. O'Reilly, Muir, & Doherty, 1999) (Sangkom, 2008; L. R. Wood et
al,, 2011b) (R. Hasegawa et al., 2010) (J. G. Quicke et al., 2015a). The researcher gave
an instruction to all of participants about the way to accomplished exercise diary and
explain them that the exercise diary was used to record exercise adherence and
pattern of their exercise. The most of important things to complete the exercise

diary, researcher was emphasize them that they must be truthful, accurate, and
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honest when recording in the diary. Moreover, researcher explained the benefit of
record diary that it can keep a record for them to see how well they are progressing
toward their exercise goals, can help to keep them motivated, writing down on
exercise diary helps them remember and keeping track of exercise that they want to

see improvement on it.

By the third week of the implementation program:

Participant in the intervention group are invite to attend knee pain group
discussion session in 40 minutes by researcher before attend to action and coping
plan program at Tubfah community yard. The session provide information about
definition of knee pain, symptom of knee pain, effect of knee pain for older adult,
treatment for knee pain, self-care management for knee pain and perform daily
activities, method of knee exercise and demonstration, benefit of knee exercise for
knee pain people to get the important and concern to the role of knee exercise and
focus on why exercise is needed, based on self-efficacy theory (Bandura, 1977) see in

attached document . The details of group session are described below;

Table 3: Briefly details of group discussion session

Time Brief the details of group discussion session

10 mins | 1. Building the familiarity between participants, researcher and explain an
objective of group discussion. The process of group discussion include a
Power Point presentation by researcher.

30 mins | 2. Researcher provide information about definition of knee pain, symptom
of knee pain, effect of knee pain for older adult, treatment for knee pain
3. Researcher giving information to participant about self-care
management for knee pain and perform daily activities

4. The participants received information about knee exercise such as
objective of knee exercise, benefit of knee exercise, researcher
demonstrate 5 knee exercise sessions to participants and give participant

practice knee exercise following researcher
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5. Researcher support and encouragement to participant to increase
participant’s motivation, increase their self-efficacy for knee exercise ,
exercise adherence and remind them about benefit of knee exercise and
benefit of record to exercise diary by:

-verbal support and encouragement

- show a picture of older adult who had knee pain and
reduce knee pain by always do knee exercise in a daily by using power
point presentation to give participant feel motivate, empowerment and
confident to perform knee exercise continuously.

-remind and emphasize to the participant about benefit of

knee exercise and benefit of record to exercise diary

6. Group discussion

After that participants participate in a meeting of action plan program at
Tubfah community yard which development and application from the action and
coping plans base on the study of (Falko F. Sniehotta et al., 2005) consisting of goal
writing of action plan, researcher gave an instruction about how to writing an action
plan as the way to write very detailed and specific goal to achieved knee exercise in
a week, for example, to be able to do knee exercise for 30 minutes in every day.
After that, researcher checked their goals to make sure that all of their goals were
detailed and precise enough and if they are not, the researcher offered the
suggestions that they would add up to their goals and reach them. Then the
participants, under the researcher’s guidance was completed an action plan which
indicated specifically “when, where, how and with whom that they are going to
achieve all of knee exercise sessions” (e.g. “I will do knee exercise with my husband
for 30 minutes in everyday at 5 pm”) To Implementing the action plan its take 20
minutes. Furthermore, the participants attended the knee exercise sessions after they

finished the action plans in this week. The researcher demonstrated each knee
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exercise and asked participants to demonstrate all of knee exercises till they could
perform 10 repetitions for each exercise session properly and safely. Therefore, the
participants be able to perform 10 repetitions with 3 sets of each knee exercise

session together with researcher. The details of knee exercises are as follows;

Range of motion exercise

The participants received an instruction to perform range of motion exercise
at first exercise session. The position is lay on the back or sitting with extension the
knee and take legs out as straight as possible. After that bend the knee and
straighten by sliding the heel toward and take it back as the same when starting this
position, hold for 3 second at the end of range and take the foot flat on the surface
at participants are laying or sitting on. This exercise should perform 10 times for 1 set
and do 30 times ( 3 sets) through 30-45 seconds rest between sets . The alternate

leg should perform this exercise if they had knee pain problem on both side.

Figure 14: Range of motion exercise (heel slide)

Strengthening exercises

The strengthening exercise were divided into two types consist of non weight
bearing and weight bearing exercises. The researcher instructed the participants to do
strengthening exercises in 4 sessions including non weight bearing exercise (2 sessions
; isometric quadriceps contraction and  straight leg raises) also weight bearing
exercise ( 2 sessions; sit to stand and step-ups). They should perform strengthening
exercises > 20 minutes in everyday.

Strengthening exercises (hon weisht bearing)

- [sometric quadriceps contraction
The olders are lay down on the back or sitting by take the leg straight. Then
tighten the quadriceps muscle (muscle in the front of the thigh) and pushing knee

down against the floor though the foot as full dorsiflexion. This exercise should
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perform 10 repetition per set and do 3 set in a daily with holding 6 seconds when

pushing knee down with muscle contraction.

(]
e

Figure 15: lsometr/c quodr/ceps contraction

- Straight leg raises

The position of this exercise is supine, bending one leg at the knee and
holding the other leg straight with tighten quadriceps muscle then lift the foot off
the surface about 15-20 centimeters .The participants should perform 10 repetitions

per set and do 3 set in a daily with holding 3 seconds for each contraction.

Figure 16: Straight leg raises

Strenethening exercises (weisht bearing)

- Sit to stand
The position is sit on the chair, after that stand up then sit back down with
both arms crossed on chest. The participants could perform 10 repetitions for 1 set

and should do 3 set in a daily.

Figure 17: Sit to stand
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- Step-ups

This exercise starting by stand in front of a bottom step of stair or 4 legged
stool. Then place foot involved the leg on the step and slowly pushes up with
keeping aligned of the knee over the foot. Then slowly step down. They could
perform with alternate legs if they had both side of knees pain problem. The
exercise could do repeat 10 times per 1 set then progress to 30 times (3 set) per day.
The participants should progress to higher steps and increase the number of steps as

they could perform.

Figure 18: Step-ups
Additionally, the intervention group also be invited to attend the intervention
program community yard in a weekly (one day per week, on Friday either morning or
afternoon) until last week of intervention program ( week 14th) This group received
aninformation to bring their exercise diary when they attend the intervention
program in every week for the reason that they exercise adherence was recorded on
that day and if they had any questions about recording in the diary, researcher gave

them instruction and support them directly.

Send instant messages by LINE application

In the third week, researcher started to send instant messages to participants
in LINE group chat until week 14™ as the last week of study period. For instant
messaging that researcher send to them consist of text messages, photos, sticker,

and video to motivate and remind them to do daily knee exercise following exercise
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diary. Participants received instant text messaging 2 messages per week in the

morning (Kinnafick, Thagersen-Ntoumani, & Duda, 2016). Exemplary of instant text

messages are displayed as follows:

Table 4: Exemplary of instant text messages

Type of instant text

messaging

Exemplary text messages

Frequency of

sending

Motivate and encourage

-You can be proud of yourself
that you do knee exercise
every day. its reduce your
knee pain and be healthy

-To be less knee pain to be
better do knee exercise

-You would rather say “| did
it” than “I cave up”

-Hey! you just started great
exercises that’s for your
healthier life

- Congratulation! You do great
job today

- Superb! On daily knee
exercise. Keep going for it

tomorrow.

2 messages per week

alternately

Reminding

-Don’t forget! Knee exercise
everyday

-Remember! Health knee
come from your daily exercise
-You have your goall Let’s do
it

-Hello, healthy knee waiting

2 messages per week

alternately
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you conquer it!

Create album in LINE group

Researcher created album of photos after finish meeting session in each week
(start from 3" week to 14™ week). The album collected action plan and coping plan
photos of all participants which they are create plans for their exercise in each week.
In this way, it’s benefit to participants to read what are their plans in weekly by there
are not missing any photos of the plans and they can sharing their action and coping
plans to their friends in the group that makes participants have more motivate to
achieve them.

For the fourth week: this group received an instruction to develop their coping plan,

researcher encourage them to think about the barriers that could affect their ability
to adhere to knee exercise and stop them from continuing develop the newly
exercise behavior. The participants write down the lists of barriers that might prevent
them to attend the knee exercise sessions at meeting and lists of barriers which
could prevent them from achieve the knee exercise program during the week in
coping plan form. For example “I am lazy to do knee exercise in the morning”. Then,
they list specially of the things that they should do to overcome or coping with
these barrier by write down as the sentence, “I can overcome this barrier by.......... " (
e.g. | can overcome this barrier by | will not sleep late and wake up in early morning
and do the knee exercise for 30 minutes before | go to work). For these coping plans,
the researcher gave them the guidance and suggestion to complete it. To
Implementing the coping plan its take 20 minutes. Moreover, the participants
attended the knee exercise sessions after they finished the coping plan in this week
(exercise session same as the program in the third week). The researcher collects
exercise diary then return and instructs them to bring the diary again for the

upcoming week.

In the fifth week, seventh week, ninth week, eleventh week and thirteenth week:




72

The intervention group takes part in the action plan and knee exercises
program same as the third week procedure. For the action plan implemented in
alternate on a weekly basis until the thirteenth week (see in the brief schedule of
study procedure).

At the sixth week, eishth week, tenth week, twelfth week and fourteenth week :

All participants in this group take part in the coping plan and knee exercise
program same as the availability of study procedure used in the fourth week.

For week 14™, the participants take the post-test after finished intervention program
by fill out the questionnaire consist of (1)self-efficacy for exercise (SEE scale),
(2)specific Self-efficacy as task, maintenance and recovery self-efficacy (3)pain
numeric rating scale, (4) Knee Outcome Survey Activities of Daily Living Scale (KOS-
ADLs) and testing the functional performance including Knee range of motion (ROM),
Timed up and go (TUG) and 30 seconds chair stand test. The researcher collects the
exercise diary from all participants to collect exercise adherence data.

The intervention group has 12 sessions of implementation program which
start from week 3™ to week 14™. In this study used 75 % attendance as complete
intervention program (Taylor, Makambi, Sween, Roltsch, & Adams-Campbell, 2011).
Therefore, participants are allowed to missed 3 sessions (25%) from 12 sessions

(100%).

Additional Technique to use for each of four sources of self-efficacy to
enhance self-efficacy and improve exercise adherence in this study is illustrated
below.

Table 5: Four sources of self- efficacy to enhance self-efficacy and exercise

adherence
Sources of self-efficacy Intervention techniques use in this study
Mastery Experience -Researcher provide knowledge about knee

pain involves review knee exercise and give
participants practice knee exercise with others
participants in a group together with

researchers which it lead to increase their
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confidence and self-efficacy to exercise. Also it
can help to keep them do knee exercising
regularly.

-Periodic individual updates on participants by

exercise diary

Vicarious Experience

-Participants will invite to attend group
discussion and knee exercise session together
with other older adults with knee pain.
-Researcher demonstrate knee exercise and
show the modeling of older adult who had
knee pain and successful by knee exercise by

using power point presentation to participants

Verbal Persuasion

-During intervention program such as group
discussion session, action and coping plan
session and knee exercise session, researcher
provide verbal persuasion to participants. For
example successful participants practicing
knee exercise and support from researcher
and other participants also include.

-Knee exercise will instruct by researcher and
encourage participants

-Researcher help the participants to create
action plan and coping plan to achieve the

goal.

Physiological and affective states

-Researcher arrange a suitable place for
intervention activities and set a relaxing
environment for participants.

-Researcher ask participants about how they

feel after knee exercise and how to improve
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their level of knee symptom as pain.
-Participants will invited to join action and
coping plan program to set their “coals” for
action plan and coping plan goal to achieve
their knee exercise in alternate on a weekly
basis. As setting goals will take participants

gain confidence to perform knee exercise.

Control group procedure

1°" week

Pretest: structured questionnaire
and functional performance test
(SEE, Specific self-efficacy, knee
pain scale, KOS ADLs, ROM, TUG,
30 sec chair stand test,)

2" week

Get leaflet and exercise diary

3 week to 13" week

Usual care

14" week
Post-test:

-exercise adherence (Data
- from exercise diary)
~(SEE, Specific self-efficacy,
knee pain scale, KOS ADLs

ROM, TUG, 30 sec chair

stand test)

Figure 19: Study procedure of control group
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Action and coping plan program and send text messaging by LINE application
will not implement in control group .The researcher was invite the participants in this
group to meeting at yard of Chaluensuk 9 community, the detail is mentioned as
follows:

At 1°" week, following the meeting at first visit, participants answered the
structured questionnaire which involve SEE, Specific self-efficacy as task,
maintenance and recovery self-efficacy, knee pain scale, KOS ADLs and take the
functional performance test which included range of motion (ROM), timed up and go
(TUG) and 30 second chair stand test same as an intervention group at Chaluemsuk 9
community yard.

For 2nd week, the older adults in this group received the leaflet about
general information of knee pain and knee exercises also get the exercise diary. They
will get an instruction about how to do knee exercises in each session and researcher
give them the direction about how to record the exercise diary and complete it.
Moreover, researcher explained the benefit of record diary that it can keep a record
for them to see how well they are progressing toward their exercise goals, can help
to keep them motivated, writing down on exercise diary helps them remember and

keeping track of exercise that they want to see improvement on it.

During 3" week to 13" week, there is no intervention for control group, the
participants received usual care

Usual care for control group

In this study, usual care refer to participants in control group continue to
receive their usual care as recommended about general information of knee pain
and knee exercises. Participants received with exercise diary to record their knee
exercise as researcher give the instruction to them. Participants were advised to
continue their daily routine activities in which they usually do and would be
provided with a diary to record their knee exercise which they engage soon after

completing them, or by the end of the day because adherence to the exercise was
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monitored by using an exercise diary. Moreover, the participants in control group are
not to received LINE instant messages and attending action and coping plan program.

Lastly, at 14" week, participants of control group take part in the post-test of
study procedure to answer the questionnaire consist of SEE, Specific self-efficacy,
knee pain scale, ROM, TUG, 30 sec chair stand test, KOS ADLs and take the functional
performance test which included range of motion (ROM), timed up and go (TUG) and
30 second chair stand test. On return of the exercise diary in last week, researcher
collects exercise diary from participants to collect exercise adherence data.

3.7 Measurement tools

For the measurement tools, researcher Research can also be divided in three
category involve (1) the questionnaires tools (2) exercise diary (3) functional
performance tests, these are explain it further below;,

3.7.1 The questionnaires tools

3.7.1.1 The screening questionnaire

This screening questionnaire was used as recruit the older adults who
had knee pain and lack of exercise to participate in the study which apply form the
standard of Knee Pain Screening Tool (KNEST) (C. Jinks et al., 2004). There are 34
questions to asking older adults about previous history related with knee pain and
treatment for knee pain, previous history of exercise and health problems which it
possibly have affect exercise participation the details in Appendix A.

3.7.1.2 Structured questionnaire

This part focus on the structured questionnaire, researcher divided
questionnaires into 4 parts; (1) Self-efficacy for exercise (2) Specific Self-efficacy (Task,
maintenance and recovery) (3) Knee pain scale measure by numeric pain rating scale
(4) Knee Outcome Survey Activities of Daily Living Scale (KOS-ADLs), The explanation
are as follows:

Partl: Self-efficacy for exercise (SEE): Self-efficacy defined as person’s
perceptions of their capabilities involve specific conditions and activites (Bandura,
1997). A person’s decision of their self-efficacy influences their choice in activity and
their coping efforts. For people who had low self-efficacy, they “feel like give up” or

“avoid engaging in activities” because they rely on that is exceed as they can coping
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it, while people who had high self-efficacy, they will be self-reliance to engage in a
given activites and effort to overcoming the challenge(Feltz & Payment, 2005).
Therefore, implementing programs that increase self-efficacy are also enhance
adhrence (Bandura, 1997). The self-efficacy for exercise scale (Resnick & Jenkins,
2000) as an instrument that it has 9 items scaled for asking the older adults that how
they confidence to perform exercise in a difference of situation. The score for each
item on range 0-10 as 0 means not confidence and 10 means very confidence. The
method of scoring SEE questionnaire calculate by summing the numerical raitng of
each response . The total score has range 0-90. In this study, a cut of point self-
efficacy for exercise is divided into 3 level equally classified (Pedersen et al., 2013), A
Classification of scores as follows:

Score 0-44.9 (< 50 % of total score) = low level

Score 45.0 -71.9 ( 2 50 < 80 % of total score) = moderate level

Score 72-90.0 ( > 80 % of total score) = high level

The SEE was found to be reliable and valid in older adults, the value internal
consistency was 0.92 (Resnick & Jenkins, 2000).From previous study with older adult
to promote their exercise and physical activity in Thailand (Harnirattisai & Johnson,
2005), there was provided the evidence of internal consistency (Cronbach's alpha =
0.84).The SEE questionnaire was showed in Appendix B and the lettter of permission
to use the SEE questionnaire could be found in appendix G .

Part 2 : Questionnaire of specific self-efficacy including task , maintenance
and recovery this questionnare have been appied from (Scholz et al., 2005). There
are 3 sections in the part of specific-self efficacy,for each section measured by use 4
point of likert scale for reponses which consist of 1 refer to strongly disagree, 2 refer
to disgree , 3 refer to agree and 4 refer to strongly agree. The detail of this
questionnaire is mentioned as follows:

1. Task self-efficacy have 5 Items are rated on a 4 point Likert scale, in each item
starting with words “I am confident that | can....” and its relate to the participants’s
ability to carry out knee exercises program, continue to do knee exercise also be
active and follow the resercher’s advice about knee exercise ( see appendix B), such

as “I can promise to complete the number of my knee exercise sessions at least
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once in a day”. The study of (Scholz et al., 2005) showed that the reliability of this
task self-efficacy scale was good (QL =0.75). The method of scoring task self-efficacy is
summing the numerical raitng of each response of items, the total score has range 5-
20. Interpretation of task self-efficacy level divided into 3 levels based on range of
score as following;

1. 5.0 - 9.9 score ( < 50 % of total score ) = low level

2.10.0 - 15.9 score ( > 50 < 80 % of total score) = moderate level

3. 16.0 - 20.0 score ( > 80 % of total score) = high level

Furthermore, this scale was used in the study of (O'Brien et al., 2013) which
implementation of action and coping plans to improve exercise adherence of older
people with knee osteoarthritis, the internal consistency of this scale was 0.67.
2. Maintanience self-efficacy, there are 4 items to measure it with 4 point Likert
scale. For each item beginning with “ | am confident that | can do .....”and linked to
the participants’s perceived proficiency to continue their knee exercises (Appendix
B). For example, “I am confident that | can do the knee exercise regularly even if
exercising takes me a lot of time”. The previous study of (Scholz et al., 2005) and
(O'Brien et al., 2013) reported the internal consistency (Cronbach's alpha) of
maintenance self-efficacy scale was 0.75 and 0.91 respectively. The method of
scored maintenance self-efficacy is summing the numerical rating of each response
of items, the total score has range 4 -16. Interpretation of maintenance self-efficacy
level divided into 3 levels based on range of score as following;

1. 4.0 - 7.9 score ( < 50 % of total score ) = low level

2.8.0 - 12.7 score ( = 50 < 80 % of total score) = moderate level

3.12.8 - 16.0 score ( > 80 % of total score) = high level
3. Recovery self-effiacy was used to measure the opportunity of the participants
that they give up or stop to do knee exercise program ( see in appendix B). There are
Likert's scale 4 points for 3 items with each item starting with the words “I am
confident that | can restart to do knee exercise in regularly again, although I...”, such
as “l am confident that | can restart to do knee exercise in regularly again, although |
feel weak after a period of illness”. The study of (Scholz et al., 2005) was to assess

the reliability of this recovery self-effiacy scale that reported Cronbach's alpha = 0.93
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which is similar to the study of (O'Brien et al., 2013) that this scale had a coefficient
alpha of 0.90 and its revealed that high internal consistency, the total score has

range 3 to 12. Interpretation of recovery self-efficacy level classify into 3 levels based

on range of score as following;
1. 3.0 -5.9 score ( < 50 % of total score ) = low level
2. 6.0 -9.5 score ( = 50 < 80 % of total score) = moderate level

3. 9.6-12.0 score ( > 80 % of total score) = high level

Part3 : Numeric pain rating scale (NPRS) most commonly used to
assess pain intensity in adult (Abbott & Schmitt, 2014; Jensen & McFarland, 1993;
Rodriguez, 2001).This tool was showed it’s suitable psychometric properties and
could be used in scientific studies. Therefore, this study was used NPRS to measure
knee pain for older adults. The 11 point of numeric scale range from 0-10 ; O refer to
“no pain” and 10 refer to “the worst possible pain” or “maximum pain”. Participants
verbally selected a the number from 0-10 that is the most in the line with the knee
pain intensity that they have experienced from past 24 hours (Appendix E). Moreover,
they can written the the numeric values of knee pain intensity of 0 — 10 and over the
telephone as acceptable. The values of NPRS considered as appropriate the cut-off

points for this measurement tool (Downie et al., 1978; Krebs, Carey, & Weinberger,

2007), the details as follows:

Scale 0 = no pain
Scale 1-3 = mild pain
Scale 4-6 = moderate pain

Scale 7-10 = severe pain
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Figure 20: Numeric pain rating scale (NPRS)

This measurement tool had been shown as valid, reliable, good sensitivity
and appropriate for measure pain intensity for clinical study or experimental study
(Williamson & Hoggart, 2005). Moreover, the NPRS widely used in the studies related
with knee pain and lower limbs (Piva, Gil, Moore, & Fitzgerald, 2009), below are

examples of used NPRS to measure the pain outcome and value of the reliability.

Table 6: Reliability of Numeric pain rating scale (NPRS)

Authors Country Value of the reliability
(Bisi-Balogun & Torlak, 2015) Germany 0.84
(Pimpituk et al., 2011) Thailand 0.89
(Kongsanae, 2011) Thailand 0.78
(Pitantananukune & Surit, 2011) | Thailand 0.94

Part 4: Knee Outcome Survey Activities of Daily Living Scale (KOS-ADLs),the
determination of use KOS-ADLs in this study because this instrument can assess and
follow up about knee symptoms of older adults which effect on knee funtional
performance during their activities of daily living. Moreover, this tool can use to
measure the functional limitation which related their knee in activities of daily
living.(Irrgang JJ et al., 1998). There is 14 items scale and also avaliable to used in
older adults in a difference knee conditions. The internal consistency of KOS-ADLs
was reported Cronbach's alpha range between 0.89 to 0.98 and intraclass correlation
coefficient ( ICC = 0.94-0.98) (Collins, Misra, Felson, Crossley, & Roos, 2011; Irrgang JJ

et al,, 1998). The format as the response questonnaire within 2 parts including (1)
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category of symptoms (2) category of functional limitations with activities of daily
living.

(1) Category of symptoms invlove 6 items ,6-point Likert-type scales range
from “I do not have the symptom (score 5)”, representing no symptoms to “The
symptom prevents me from all daily activities (score 0)” representing severe
symptoms that prevent the participants to perform all the activities of their daily
living.

(2) Category of functional limitations with activities of daily living consist of 8
items, 6-point Likert-type scales range from “Activity is not difficult for me (score 5)”,
representing do not have any limitations, to “l am unable to do the activity (score
0)”, representing lack of ability to perform the activity. For example, the functional
limitations in each items that asking participants such as walk, stand, squat and rise
from a chair among others. The researcher will ask participants to check that which
one of the statements that suitable describes about their felt from last 1-2 days. The
score = 70 is maximum raw score for this tool. The calculation of this score is
summing the score of responses in each item. After that, calculate the score as

percentage with this formula.

Score / (Maximum score = 70) * 100

E.g. the score 100% interpreted to the participants do not have any knee
problems and no functional limitations in their activities of daily living. It should take
about 5 minutes to complete this questionnaire (Appendix B). The permission letter
to use this questionnaire from Dr. James J. Irrgang was attached in Appendix H

3.7.2 Exercise diary

To measure exercise adherence, the greatest common way to measure it for

the health intervention program is use of self- reported for example, the hand held

diaries for participants (Robson, 2002). While acknowledging the intrinsic threat to
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reliability ,validity because of the response biases as social desirability and
compliance, the hand held diaries for participants make available a fast, flexible, low
costed and reasonable way to monitoring exercise adherence overtime, also said it
had a good level of face validity (Vitolins, Rand, Rapp, Ribisl, & Sevick, 2000). The
participants in this study will get the request to complete exercise diary to measure
their exercise adherence for knee exercises during the study periods (start to record it
at week 3 to week 14). The details of exercise diary consist of 5 knee exercises
sessions; range of motion (ROM), Isometric quadriceps contraction, straight leg raises,
sit to stand and step-ups (See in appendix F).

The exercise diary was measured the frequency of knee exercise as how
often they performing knee exercise in a week, duration of knee exercise performing
as minutes per day (Hawley-Hague et al., 2016), the number of set of each knee
exercises of all for 5 sessions that they could perform in each day (one set include
10 repetitions, for each knee exercise session the participants could complete it by
perform 3 sets = 30 repetitions per day , 7 days per week, Moreover, this study was
measure exercise adherence as the frequency (a set) of participants perform knee
exercise in each session by calculate that how many set that the participants
perform for each knee exercise session in a week (Bollen, Dean, Siegert, Howe, &
Goodwin, 2014; Osuka et al., 2015, 2017). For example, ROM exercise should perform
as 3 set per day, 3*7 equal 21 set in a week. Furthermore, participants could
response in the boxes of the reason if they are not performing knee exercises and

write any additional comments(F.-K. I. Lee, Lee, & So, 2016).

3.7.3 Functional performance test

The functional performance tests contain of 3 type of the test to measure
knee functional performance of older adults before and after implementation
program including range of motion (ROM), Timed up and go and 30-Second Chair
Stand
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3.7.3.1 The range of motion (ROM)

To measure the knee joint’s range of motion, the standard goniometer is the
most widely used in clinical setting (Watkins, Riddle, Lamb, & Personius, 1991). The
ICCs of knee range of motion measurements with a goniometer of flexion = 0.99 and
extension = 0.98 (Watkins et al.,, 1991) also the reliability of measurement wit this
tool was reported 0.90 for flexion and 0.86 for extension. This study was used
goniometer for before and after implementation program by measure 3 times for
knee flexion position and knee extension position then calculation, for the more
precise of average for knee flexibility in a degrees (Luttgens & Hamilton, 1997; The
University of California San Francisco, 2013). The researcher was measured and
recorded by herself in individual participants in this study (Jakobsen, Christensen,
Christensen, Olsen, & Bandholm, 2010).

3.7.3.2 Timed up and ¢o (TUG)

The TUG test used to measure functional mobility of older adults as a
standard tool which its developed by (Podsiadlo & Richardson, 1991). This test
requires participants to sit in the chair then the researcher gives them instruction to
rise from chair and walk in 3 meters, turn then turn back to sit back at the chair. This
task was test repeated 3 times, calculate of the average then record (in second)
(Bohannon & Schaubert, 2005; Poncumhak, Suwannakul, & Srithawong, 2016; Rakyoo,
Hiransinsoonthorn, Nuang-nieo, & Boonsinsukh, 2013) (Appendix D). This instrument
had reported test -retest reliability when testing in community dwelling older adults,
ICC was showed range from 0.93-0.99(Jalayondeja, 2014; Ongsantiphap, Pirunsan, &
Paungmali, 2015; Shumway-Cook, Brauer, & Woollacott, 2000) . The TUG also
reported of excellent reliability = 1, when it examined among Thai elderly who living
in community (Wongpanitkul, 2012) . The study of (Tsubaki et al., 2016) found that
mean of TUG test of older adults at age range between 50-59 years = 5.2+/- 0.7

seconds (female) and 4.7+/- 0.6 (male). In this study was used the cut-off point of

TUG that the most appropriate for use with older adults in community dwelling as <
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20 seconds (Podsiadlo & Richardson, 1991). Moreover, the details of interpretation

(Podsiadlo & Richardson, 1991) of test are given below;

Normal : < 10 seconds

Good mobility and be able to move without gait : < 20 seconds

Functional limitation, gait aid was required : <30 seconds

Accordingly the score, if the participants get low scores that related with good
functional performance, higher scores that association with poor functional

performance.

Table 7:The age-matched normal values for older adults

Timed up and go Age ( year) Mean in second
60-69 7.7+/-0.3
70-79 7.9+/-0.9
80-89 11.0+/-2.2 ( no any device)
19.9+/-2.5 ( with device)

3.7.3.3 30 -Second chair stand (30-s CST)

The 30 second chair stand test, which used to assess lower limbs
muscle strength that participants could accomplish everyday tasks for example
standing up from the chair or climbing of stairs(Jones, Rikli, & Beam, 1999). This is the
version that developed from (Csuka & McCarty, 1985) as the name of timed - stands
test, that person can completed the test in 30 seconds by specifically rather than
recording total of time taken to complete specified amount of chair and stand
replications. Previous study investigated test-retest reliability of 30-s CST test in older
adults who living in community dwelling, the reliability was 0.84 among male and
0.92 for female and total participants (both male and female) =0.89 , It was

determined that this test provides a sensibly reliable also valid indicator for lower
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extremity strength among older adults(Jones et al., 1999). The cut-off reported that
lower than 7 stands in 30 seconds was suggested for detecting older adults with, or
risk being lower extremity strength impairment (Rikli & Jones, 1999). Furthermore, the
30-s CST test had most effective cut-off point as less than 14 times of stand in
30seconds can predicted to fall and lower extremity strength (Kawabata & Hiura,
2008). The normal range of scores was recommended for the test based on the age

range is benefit (C. Jessie Jone & Roberta E. Rikli, 2002), the details as following;

Table 8: The normal of 30-CST range scores in various age range

Age | 50-54 | 55-59 | 60-64 | 65-69 | 70-74 | 75-79 | 80-84 | 85-89

30s Chair stand 18-23 | 16-21 | 14-19 | 12-18 | 12-17 | 11-17 | 10-15 | 8-14
(number of

stand) Male

30s Chair stand 16-21 | 14-19 | 12-17 | 11-16 | 10-15 | 10-15 | 9-14 8-13
(number of

stand) Female

This test can detect to predict functional performance declines thru the time
by years, along with the higher scores mean older adult be more physically active

and lower scores mean the older being less physically active.

3.8 Reliability and Validity

3.8.1 Research instrument reliability
Reliability is a measure of the stability or consistency of test scores. The
scores would remain the same after the instrument is administered repetitively at
different times and it should be consistent (Creswell, 2002). Cronbach’s alpha O (or
coefficient alpha was used to measure the internal consistency ("reliability") of the
instrument in this study. Pilot testing for reliability of questionnaires will conduct with

30 older adults who had knee pain problem and living in the community dwelling at
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Kannayao district, Bangkok, Thailand. Cronbach's alpha determines the internal
consistency or average correlation of items in the questionnaires. The phrasing and
clarity of words used in formulating a questions greatly simplify for pre-test of the
instrument. The report of reliability of each questionnaire in this study are following:

-Self-efficacy for exercise (SEE) = 0.81

- Specific self-efficacy including task, maintenance, Recovery self-efficacy 0.79,

0.87 and 0.81

- Numeric pain rating scale = 0.85

- Knee Outcome Survey Activities of Daily Living Scale (KOS-ADLs) = 0.89

3.8.2 Research instrument validity

Validity means the ability of the tools to measure what it is supposed to
measure (for example how well its measures what it significances to measure) (Friis &
Sellers, 2013). Therefore, validity is the accuracy and precisely of the measurement.
For this research, the content validity was used to measure an instrument. The
development of the questionnaires were based on the literature review and the
suggestions made by 3 of experts in related field as Geriatric physician , Orthopedics
nurse specialist and public health experts. To check the validity, the researcher
calculated Index of the Item Objective Congruence (IOC). The value of I0C was

calculated by the I0C formula as following;

10C =T A/ N
M = Murmber of experts
R = Deges of agreement for each item

[0 means not sure, 1 means relate, -1 means not relate)

[C = The Index of term Chjective Congruence

Figure 21:10C formula
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The scores predictable to be >0.5 that means acceptable for validity of the
questionnaires. To generate on each item of questionnaires , rely on a panel of
experts to comment on the items,the result of I0C in each items from 3 experts is
no less than 0.6 .

3.9 Data Analysis

The researcher uses the Statistical Package for Social Science (SPSS) version
22 software for windows for analyze all the data in this study. Both of descriptive
statistics and inferential statistics were analyzed. The statistical test was acceptable
levels of statistical significance at 0.05. The statistics accessible for categorical
variables are numbers and percentages, the continuous variables were summarized
by means, standard deviations (SD).

3.9.1 Descriptive analysis analyzed the data in this study the details are as
follows;

- The continuous variables such as age, self-efficacy for exercise, Specific self-
efficacy, knee pain scale, Knee Outcome Survey Activities of Daily Living, functional
performance score show as mean and standard deviation (SD).

- The categories variables such as gender, history of exercise showed as frequency
and percentages

3.9.2 Inferential statistics use to analyze in the study as follows;

- Chi square test and Fisher’s exact test used for analysis of baseline data
about test of homogeneity of categorical data between intervention group and
control group

- The independent t- test is used to find out the baseline of the differences
for continuous outcomes between intervention group and control group

- Pair t-test is used to evaluate the baseline of the differences for continuous
outcomes before and after implementation program within group
3.10 Ethical Consideration

This research study was approved by The Research Ethics Review Committee
for Research Involving Human Research Participant, Health Science Group,
Chulalongkorn University, Bangkok, Thailand (COA No.166/2020). The participants had

been fully informed about research objectives and the process of this study. All of



participants sign the consent by willingness to participate in the study before

conducting the research.
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Chapter IV
RESEARCH RESULTS

This chapter presented the study results of quasi-experimental research
design, the data collection period from August 2020 to November 2020. The purpose
of this study was to evaluate the effect of LINE application on action and coping
plans on exercise adherence ,self-efficacy for exercise, specific self-efficacy (task,
maintenance and recovery self-efficacy), functional performance, knee outcome for
activities of daily living and knee pain scale among Thai older adults with knee pain
in suburban area of Bangkok Metropolis. An intervention program conducted meeting
for Action and Coping plans and knee exercise session, group discussion, record
exercise diary and sent instant messaging to motivate exercise via LINE Application.
Researcher and research assistant collected baseline and post test data through
structured questionnaire and actual function performance test in participants both
intervention and control group. Eighty six participants have been recruited by
purposive sampling based on the study inclusion criteria. The participants in 2 groups
(intervention and control) had 100% retention with no drop out that accomplished
baseline and post test data assessments. An outcomes were presented in 5 part as
following:

4.1 Socio-demographic characteristics, past history related with knee pain and
history of exercise of the older adults with knee pain at baseline assessment

4.2 Effect of LINE application on action and coping plans on self-efficacy for
exercise (SEE) and specific self-efficacy (Task self-efficacy, Maintenance self-efficacy,
recovery self-efficacy) among older adults with knee pain between and within group

4.3 Effect of LINE application on action and coping plans on knee pain scale
(numeric pain rating scale: NPRS) among older adults with knee pain between and
within group

4.4 Effect of LINE application on action and coping plans on functional

performance among older adults with knee pain between and within group



4.5 Effect of LINE application on action and coping plans on exercise

adherence among older adults with knee pain and described the various reasons of

participants if they were not performed an exercise in some day between groups.

4.1 Socio-demographic characteristics, past history related with knee pain and

history of exercise of the older adults with knee pain at baseline assessment

Table 9: Comparison socio-demographic characteristics of the participants for

intervention group and control group at baseline (n=86)

Socio-demographic Interventiongroup Control group P-value
(n=43) (n=43)
n (%) n (%)
Age (years) 58.88+3.69 58.37+3.33 0.503"
Mean+SD
Gender 0.181°
Male 19 (44.2) 13 (30.2)
Female 24 (55.8) 30 (69.8)
Blood pressure (mmHg)
Systolic 136.05+5.32 135.09+5.63 0.422°
Mean=+SD
Diastolic 72.74+7.02 74.81+7.28 0.183°
Mean+SD
Weight (kg.) 60.84+6.88 60.77+3.90 0.954°
Mean+5D
Height (cm.) 163.30+6.17 165.09+3.98 0.115°
Mean+SD
BMI (kg/m?) 22.79+1.51 22.32+1.09 0.104°
Mean+5D

¢ Chi square test, b independent t- test




Table 10:Comparison socio-demographic characteristics of the participants for

intervention group and control group at baseline (n=86) Cont.

Socio-demographic Intervention Control P-value
group (n=43) | group (n=43)
n (%) n (%)
Education 0.970°
Primary School 8 (18.6) 6 (14.0)
Secondary School 6 (14.0) 7(16.3)
High School /Diploma 11 (25.6) 12 (27.9)
Bachelor Degree 12 (27.9) 13 (30.2)
Master Degree or higher 6 (14.0) 5(11.6)
Marital status 0.607°
Single 12 (27.9) 9 (20.9)
Married 15 (34.9) 14 (32.6)
Widowed 9 (20.9) 8 (18.6)
Divorced / Separated 7(16.3) 12 (27.9)
Occupation 0.432°
No occupation 8 (18.6) 3(7.0)
Retired Government Officer 5(11.6) 9 (20.9)
Government /state enterprise officer 4(9.3) 5(11.6)
Private company employee 7(16.3) 6 (14.0)
Own Business/merchant/freelance 10 (23.3) 14 (32.6)
Contractor/ others 9 (20.9) 6 (14.0)

2 Chi-square test, °Independent t- test




Table 11:Comparison socio-demographic characteristics of the participants for

intervention group and control group at baseline (n=86) Cont.

Socio-demographic Intervention Control P-value
group (n=43) | group (n=43)
n (%) n (%)
Monthly income (THB/month) 0.762°
< 5,000 5 (11.6) 8 (18.6)
5,001 - 10,000 11 (25.6) 7 (16.3)
10,001 - 15,000 9 (20.9) 9 (20.9)
15,001 - 20,000 8 (18.6) 10 (23.3)
> 20,000 10 (23.3) 9 (20.9)
Spend time to use smartphone 3.21+1.42 3.70+1.24 0.094°
(hour/day) Mean +SD
Reason of using smartphone 0.858°
Answer coming calls ,outgoing calls 9 (20.9) 7(16.3)
Watch movie, listen to music 7 (16.3) 10 (23.3)
Using LINE, Facebook, Instagram etc. 11 (25.6) 9 (20.9)
Searching for information online 10 (23.3) 9 (20.9)
Shopping Online or Selling Online 6 (14.0) 8 (18.6)
The most used application 0.867°
LINE 25 (58.1) 26 (60.5)
Facebook 11 (25.6) 9 (20.9)
Others ( eg Twitter, Instagram) 7 (16.3) 8 (18.6)

®Chi-square test , “Independent t- test
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Table 12: Comparison socio-demographic characteristics of the participants for

intervention group and control group at baseline (n=86) Cont.

Socio-demographic Intervention Control P-value
group (n=43) | group(n=43)
n (%) n (%)
Mainly purpose of use LINE 0.916°
Talk with family 12 (27.9) 11 (25.6)
Contact close friend 5(11.6) 7(16.3)
Send greeting to others 9 (20.9) 7(16.3)
Follow the news from friends in app 11(25.6) 10 (23.3)
Make an appointment 6 (14.0) 8 (18.6)
An average daily usage of LINE 0.739°
(hour/day)
< 1 hour. 10 (23.3) 11 (25.6)
1-3 hours. 12 (27.9) 9 (20.9)
4-6 hours. 8 (18.6) 5(11.6)
7-10 hours. 7(16.3) 10 (23.3)
>10 hours 6 (14.0) 8 (18.6)
Have any medical problems 0.621°
Yes 33 (76.7) 31(72.1)
No 10 (23.3) 12 (27.9)

®Chi-square test , “Independent t- test

Totally, 86 participants (43 participants per group: intervention group vs

control group) were complete baseline and post-test of questionnaires and

functional performance test. All data regarding to socio-demographic characteristics

at baseline of both intervention and control group were showed in the Table 9. The

findings revealed that there were no any socio-demographic characteristics variables

had a differences between intervention and control group ( P > 0.05).The mean age

of participants was 58.88 (SD=3.69) of intervention group and 58.37 (SD 3.33) for
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control group. Most of them were female for intervention group (55.8%) and control
group (69.8%). They had the mean of BMI 22.79 kg/m2 (SD=1.51), 22.32 kg/m2
(SD=1.09) for intervention group and control group respectively. Regarding to blood
pressure, the mean of systolic blood pressure was 136.05 (SD=5.32) and diastolic
blood pressure was 72.74 (SD =7.02) in intervention group which similar to control
group as systolic blood pressure was 135.09 (SD=5.63), diastolic blood pressure was
74.81 (SD=7.28). Table 10, their educational level showed that mostly was a bachelor
degree (27.9% vs 30.2%) for intervention vs control group. For marital status, most of
them were married which 34.9% for intervention group and 32.6% for control group.
Participants of intervention group had their own business or had merchant job at
23.3% as majority type of jobs which likely the same of control group as 32.6%.
Table 11, the results showed that mainly (25.6%) of intervention group had monthly
income 5,001 - 10,000 THB per month while the control group mostly had 15,001 -
20,000 THB per month (23.3%) with no statistical significant difference between 2
groups. According to the mean of their spending time to use smartphone, we found
that intervention group spend 3.21 hour per day (SD=1.42) which they were not
difference from control group as they spend 3.70 hour per day (SD=1.24). Regarding
to the reason for using smartphone, intervention group mainly used for LINE,
Facebook, Instagram applications (25.6%) and application that they used the most
was LINE (58.1%), as well as control group most of them (23.3%) they used
smartphone for watch movie and listen to music while LINE application was the
most favorite application that they used (60.5%). From Table12, the study findings
revealed that more than one forth from both intervention and control group used
LINE for contact with their family (27.9% vs 25.6%). Also, participants from
intervention group mostly used LINE application an average 1-3 hours per day
(27.9%) along with control group 25.6% used this application approximately less than
1 hour per day. Furthermore, more than a half of participants for intervention and

control group had medical history (76.7% and 72.1%).



Table 13: Comparison past history related with knee pain of the participants for

intervention group and control group at baseline (n=86)

Past history related with knee pain Intervention Control P-value
group(n=43) group(n=43)
n (%) n (%)
Side of knee pain 0.885°
Right side 18 (41.9) 17 (39.5)
Left side 15 (34.9) 14 (32.6)
Both side 10 (23.3) 12 (27.9)
How long have you had knee pain 0.799°
< 7 days 11 (25.6) 13 (30.2)
1-4 weeks 7 (16.3) 10 (23.3)
>1 month but < 3 months 12 (27.9) 11 (25.6)
>3 months 13 (30.2) 9 (20.9)
Frequency of knee pain 0.849°
All the times 7(16.3) 9 (20.9)
Fveryday 9 (20.9) 6 (14.0)
Every other day 8 (18.6) 10 (23.3)
Every week 10 (23.3) 11 (25.6)
Every month 9 (20.9) 7(16.3)

Chi-square test , bIndependen‘t t- test
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Table 14:Comparison past history related with knee pain of the participants for

intervention group and control group at baseline (n=86) Cont

Past history related with knee pain Intervention Control P-value
group(n=43) | group(n=43)
n (%) n (%)
Level of knee pain during daily activities 0.316°
No pain 6 (14.0) 3(7.0)
Pain when step up- step down at the stair 5(11.6) 11 (25.6)
Pain when walking on the flat ground 7(16.3) 5(11.6)
Always pain even rest/More pain at night 9 (20.9) 10 (23.3)
Pain when sitting cross-legged 10 (23.3) 5(11.6)
Pain when sitting on the floor with legs - 6 (14.0) 9 (20.9)
to the side
Method to relieve knee pain 0.264°
Take the painkillers or NSAIDs 9(20.9) 5(11.6)
Visit general practitioner at health center 11 (25.6) 7(16.3)
Take a rest 10 (23.3) 14 (32.6)
Using hot compress 8 (18.6) 6 (14.0)
Traditional Thai massage 5(11.6) 11 (25.6)

“Chi-square test, "Independent t- test
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Table 15:Comparison past history related with knee pain of the participants for

intervention group and control group at baseline (n=86) Cont

Past history related with knee pain Intervention Control P-value
group(n=43) | group(n=43)
n (%) n (%)
Posture which perform the most in a 0.617°
daily activities
Sitting on the floor with legs to the side | 8 (18.6) 3(7.0)
Sitting cross-legged 5(11.6) 6 (14.0)
Squat 7(16.3) 8 (18.6)
Go upstairs and ¢o downstairs 7 (16.3) 5(11.6)
Standing 6 (14.0) 9 (20.9)
Walking 10 (23.3) 12 (27.9)

“Chi-square test, "Independent t- test

From Table 13, there was no significant differences between intervention and
control group in terms of past history related with knee pain. This current study
found that most of participants had knee pain at right side as 41.9% from
intervention group and 39.5% from control group. In addition to duration of knee
pain, 30.2 % of intervention group had knee pain more than 3 months while control
group had knee pain mostly less than 7 days (30.2%). Majority of the participants had
knee pain every week (23.3%) for intervention group likely in control group was
found 25.6%. Nearly one-quarter of participants’ of intervention group (23.3%) had
knee pain when sitting cross-legged and control group had knee pain when step up-
step down at the stair (25.6%) as the results showed in Table 14. This research study
also found that 25.6% of participants of intervention group visit general practitioner
at health center when they had knee pain while control group mostly take a rest at
home to relieve knee pain symptoms (32.6%). Table 15 illustrated that 23.3% of
intervention group performed walking as the most in their daily activities which

similar to control group (27.9%), there was no significant differences between groups.
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Table 16: Comparison of history of exercise of the participants for intervention

group and control group at baseline (n=86)

History of exercise Intervention Control P-value

group(n=43) | group(n=43)

n (%) n (%)
Normally did you exercise or not 0.747°
Yes 37 (86.0) 38 (88.4)
No 6 (14.0) 5(11.6)

°chi square, °independent t- test,

From the results in Table 16, it is clear that mostly of participants had history
of exercise but not they did not perform it regularly (intervention group 86% and
control group 88.4%). Moreover, our findings revealed that intervention group
performed exercise less than 1 day per week as they answered others (35.1%) and
control group performed exercise 1 day per week (36.8%). Majority of control group
took 20-30 minutes (31.6%) when they had exercise while intervention group took
less than 20 minutes (35.1%) per time of their exercise. Together, the present findings
confirm that participants of intervention group liked to perform brisk walking the
most (24.3%) and control group liked to do swing arms and other type of exercise

(28.9%).



4.2 Effect of LINE application on action and coping plans on self-efficacy for

exercise (SEE) and specific self-efficacy (Task self-efficacy, Maintenance self-

efficacy , Recovery self-efficacy) among older adults with knee pain between

and within group

Table 17: Comparison self-efficacy for exercise (SEE) score of the participants at

baseline and post-test between group (n=86)

Time Group Mean£SD t P-value®
Baseline Intervention 44.07+2.41 1.58 0.118
(Min=35,Max=49)
Control 43.26+2.36
(Min=39,Max=49)
Post test Intervention 71.07+4.63 28.00 0.000*
(Min=59, Max=79)
Control 45.60+3.75
(Min=38,Max=54 )

® Independent t- test, *significant difference P<0.001

Table 18: Comparison self-efficacy for exercise (SEE) score of the participants at

baseline and post-test within group (n=86)

Group Time Mean+SD D t P-value®
Intervention Baseline 44.07+2.41 -27.00 |-35.61 | 0.000*
Post test 71.07+4.63
Control Baseline 43.26+2.36 -2.34 -3.77 0.000*
Post test 45.60+3.75

9 Paired t- test, *significant difference P<0.001, D = Baseline- post test
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Table 17 showed that there were not different between the groups at
baseline assessment of SEE score ( t=1.58, P = 0.118), the mean score of both
intervention and control group were low level of SEE score as score in range 0 - 44.9
(Mean= 44.07, SD =2.41 and Mean=43.26, SD=2.36) respectively. After conducted
intervention program, the mean score of SEE of intervention group (Mean =71.07)
was higher than control group (Mean = 45.60). Therefore, SEE score of intervention
group had a significant differences higher than control group ( t=28.00, P=0.000).

The findings of study showed that SEE score of intervention group was
significant difference from baseline and post-test as score was higher after conducted
program (t= -35.61, P =0.000). Surprisingly, there was significant increase in SEE score
of control group as the mean score higher than baseline (t =-3.77, P =0.000) in Table
18.



Table 19: Comparison specific self-efficacy score (Task self-efficacy, Maintenance

self-efficacy, Recovery self-efficacy) of the participants at baseline and post-test

between group (n=86)

Specific Time Group Mean£SD t P-value®
Self-efficacy
Task Baseline Intervention 12.28+1.53 | 1.38 0.170
self-efficacy (Min=9,Max=17)
Control 11.88+1.07
(Min=10,Max=14)
Post test Intervention 16.42+1.25 | 15.60 0.000*
(Min=13,Max=19)
Control 12.28+1.20
(Min=10,Max=14)
Maintenance | Baseline Intervention 9.37+1.15 -1.86 | 0.666
self-efficacy (Min=6,Max=11)
Control 9.79+0.91
(Min=8,Max=13)
Post test Intervention 13.16+1.02 | 14.93 | 0.000*
(Min=11,Max=15)
Control 9.93+0.98
(Min=8,Max=12)
Recovery Baseline Intervention 7.00+£1.23 -0.98 | 0.330
self-efficacy (Min=4,Max=10)
Control 7.23+0.94
(Min= 5,Max=9)
Post test Intervention 9.77+0.97 12.30 | 0.000*
(Min=8,Max=12)
Control 7.33+0.86
(Min=6,Max=9)

® Independent t- test, *significant difference P<0.001
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Table 20: Comparison specific self-efficacy score (Task self-efficacy, Maintenance

self-efficacy, Recovery self-efficacy) of the participants at baseline and post-test
within group (n=86)

Specific Group Time Mean£SD l_) t P-value®

self-efficacy

Task Intervention | Baseline 12.28+1.53 | -4.14 -19.52 | 0.000*
self-efficacy Post test | 16.42+1.25
Control Baseline | 11.88+1.07 | 0.32 -1.63 0.109

Post test | 12.21+1.24

Maintenance | Intervention | Baseline | 9.37+1.15 |-3.79 -18.84 | 0.000*
self-efficacy Post test | 13.16+1.02

Control Baseline | 9.79+0.91 -0.14 -0.77 0.445
Post test | 9.93+0.98

Recovery Intervention | Baseline | 7.00+1.23 |-2.76 |-16.68 | 0.000*
self-efficacy Post test | 9.77+0.97
Control Baseline | 7.23+0.94 |-0.09 |-0.54 | 0.592

Post test | 7.33+0.86

dPaired t- test, *significant difference P<0.001, D = Baseline - post test

Table 19 illustrated the results of specific self-efficacy score (Task self-
efficacy, Maintenance self-efficacy, Recovery self-efficacy) of participants from
intervention and control group. At baseline assessment, there was no difference
between the groups about 3 component of specific self-efficacy score such as Task
self-efficacy (t=1.38,P =0.170) , Maintenance self-efficacy (t=-1.86,P =0.666) Recovery
self-efficacy (t=-0.98, P =0.330). The mean score of specific self-efficacy with 3
component of intervention group vs control group were not differences (Task: Mean=
12.28, SD=1.53 vs Mean =11.88, SD =1.07), (Maintenance: Mean =9.37, SD =1.15 vs

Mean=9.79, SD =0.91), (Recovery: Mean= 7.00, SD=1.23 vs Mean =7.23, SD =0.94)
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respectively. After conducted intervention program, we found that intervention group
had a higher score of specific self-efficacy in 3 component than control group with
statically significant at p =0.000 in each component (Task, Maintenance and

recovery).

In Table 20, from this results it is clear that when compared the specific self-
efficacy score within group of intervention group, the mean score of post-test was
statically significant higher than baseline in every component ( Task: t=-19.52, P
=0.000, Maintenance: t=18.84, P =0.000,Recovery: t =-16.68, P = 0.000). On the other
hand, there was not found the differences between baseline and post-test score of

specific self-efficacy in 3 component within control group.

4.3 Effect of LINE application on action and coping plans on knee pain scale
(Numeric pain rating scale, NPRS) among older adults with knee pain between
and within group

Table 21:Comparison knee pain scale (NPRS) of the participants at baseline and

post-test between group (n=86)

Time Group Mean+SD t P-value®

Baseline Intervention 4.42+0.95 <1.22 0.208
Control 4.70+1.08

Post test Intervention 2.33+0.89 -8.54 0.000*
Control 4.58+0.95

b Independent t-test, *p-value <0.001
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Table 22: Comparison knee pain scale (NPRS) of the participants at baseline and
post-test within group (n=86)

Group Time Mean+SD l_) t P-value®
Intervention Baseline 4.42+0.95 2.09 12.88 0.000*
Post test 2.33+0.89
Control Baseline 4.70+1.08 0.11 0.81 0.418
Post test 4.58+0.95

dpaired t- test, *significant difference p<0.001, D = Baseline - post-test

Our findings on knee pain scale (NPRS) when compared between group at
baseline revealed that there was not significant difference of NPRS mean score
between 2 groups at P = 0.208, t=1.22 (intervention Mean= 4.42,SD =0.95 and control
Mean =4.70, SD =1.08) as they had moderate pain level (scale 4 to 6) in Table 21.
However, for post-test the NPRS mean score showed a significant difference between
group (t=-8.54, P = 0.000), intervention group had lower NPRS mean score (Mean
=2.33, SD =0.89) than control group (Mean =4.58, SD=0.95). Participants of
intervention group decrease knee pain to mind level (scale 1 to 3) after conducted
the intervention program while control group had pain in moderate level.

The findings in Table 22 showed that there was significant difference of NPRS
mean score between baseline and post-test of intervention group (t= 12.88, P
=0.000). In contrast with control group, there was not difference of mean NPRS score

from baseline and post-test (t =0.81, P=0.418).
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4.4 Effect of LINE application on action and coping plans on functional
performance consist of Knee Outcome Survey-Activities of Daily Living (KOS-
ADLS), Knee range of motion (ROM), Timed up and Go (TUG), 30-Second chair
stand (30CST) among older adults with knee pain between and within group

Table 23: Comparison functional performance score of the participants at baseline

and post test between group (n=86)

Variables Time Group Mean£SD t P-value®
KOS-ADLS (%) Baseline | Intervention | 72.46+1.21 |-0.57 | 0.239
Control 72.66+1.99
Post test | Intervention 86.96+1.71 50.67 | 0.000*
Control 72.09+0.88
Knee ROM right | Baseline
side (degree) Flexion Intervention | 121.78+2.22 | 0.88 0.379
Control 121.07+3.55
EXIeNnsion | jntervention | 3374121 | 020 | 0838
Control 3.31+0.96
Post test
Flexion Intervention 127.05+3.48 | 6.10 0.000*
Control 121.21+£3.60

b Independent t- test, *significant difference £<0.001




Table 24:Comparison functional performance score of the participants at baseline

and post test between group (n=86) Cont

Variables Time Group Mean£SD t P-value®
Knee ROM right | post test
side (degree) Extension | Intervention | 1.26+0.85 -8.52 | 0.000*
Control 3.14+0.78
Knee ROM left Baseline
side (degree) Flexion Intervention | 121.41+£2.08 | -0.39 | 0.697
Control 121.62+£1.76
Extension
Intervention 3.44+1.15 -1.54 1 0.128
Control 3.92+1.09
Post test
Flexion Intervention 127.89+3.68 | 8.37 0.000*
Control 121.08+2.03
Extension | Intervention 1.33+0.78 -8.74 | 0.000%
Control 3.81+1.23

® Independent t- test, *significant difference P<0.001




Table 25: Comparison functional performance score of the participants at baseline

and post test between group (n=86) Cont

Variables Time Group Mean£SD t P-value®
TUG (Sec) Baseline | Intervention | 11.14+0.88 | -1.80 0.075
Control 11.51+0.97
Post test | Intervention | 8.74+0.86 -11.26 0.000*
Control 11.34+1.24
30 CST Baseline | Intervention | 12.30+1.48 | 0.71 0.475
(Times in 30 Control 12.12+0.82
second) Post test | Intervention | 16.26+1.09 | 16.73 0.000*
Control 12.09+1.21

® Independent t- test, *significant difference P<0.001

From Table 23, Table 24 and Table 25 showed the results of functional
performance between intervention and control group. There were no significant
differences in 5 component of functional performance between groups at baseline
assessment (KOS-ADLS: t= -0.57, P =0.239), (knee ROM Right side flexion: t= 0.88, P
=0.379, extension: t=0.20, P =0.838), (knee ROM Left side flexion: t= -0.39, P =0.697,
extension: t=-1.54, P= 0.128), (TUG : t =-1.80, P =0.075) and (30 CST: t=0.71, P =0.475)
For intervention group vs control group, the mean score of KOS-ADLS at baseline
(72.46, SD =1.21) vs (72.66,SD = 1.99), the mean score of knee ROM Right side flexion
(121.78, SD =2.22 vs 121.62, SD =1.76) and extension ( 3.37, SD =1.21 vs 3.31, SD
=0.96), the mean score of knee ROM Left side flexion (121.41, SD =2.08 vs 121.62,
SD=1.76) and extension (3.44, SD =1.15 vs 3.92, SD =1.09), the mean score of TUG at
baseline intervention group (11.14, SD =0.88) and control group (11.51, SD = 0.97),
the mean score of 30 CST at baseline of intervention group (12.30, SD =1.48) and
control group (12.12, SD =0.82) . When comparison function performance between
group at post-test, we found that there were significant differences in 5 component
of functional performance as intervention group had a higher score or improve their
functional performance than control group such as the mean score of KOS-ADLS

(intervention group: Mean = 86.96, SD =1.71 vs control group: Mean =72.09,SD =0.88)
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at P= 0.000, t=50.67. The mean of knee ROM Right side (intervention group flexion :
Mean = 127.89, SD =3.68 vs control group flexion :Mean = 121.08, SD =2.03) at
P=0.000, t= 6.10 and (intervention group extension: Mean = 1.26,SD =0.85 vs control
group extension: Mean 3.14, SD= 0.78) at P=0.000, t= -8.52. Moreover, the mean of
knee ROM Left side (intervention group flexion : Mean =127.89,SD =3.68 vs control
group flexion :Mean =121.08, SD=2.03) at P= 0.000, t= 8.37 and (intervention group
extension: Mean = 1.33,SD =0.78 vs control group extension: Mean = 3.81,SD =1.23)
at P=0.000, t= -8.74. Regarding to TUG score at post-test, intervention group was
improved from baseline (Mean = 8.74, SD =0.86) but control group was not improved
their TUG score (Mean = 11.34, SD =1.24) at P=0.000, t= -11.26. Lastly, the result
found that intervention group had higher mean score of 30 CST after completed
intervention program when compared to control group (Mean = 16.26,SD= 1.09 vs

Mean= 12.09, SD=1.21) at P =0.000, t= 16.73.
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Table 26: Comparison functional performance score of the participants at baseline

and post test within group (n=86)

Variables Group Time Mean+SD D t P-value®
KOS-ADL(%) | Intervention | Baseline 72.46+1.21 -14.50 | -41.25 | 0.000%
Post test | 86.96+1.71

Control Baseline 72.66+1.99 0.56 1.88 0.066
Post test | 72.09+0.88
Knee ROM Intervention
Right side Flexion Baseline 121.78+2.22 | -5.22 | -13.27 | 0.000*
(degree) Post test | 127.00+3.48
Extension Baseline 3.37+1.21 2.11 14.60 | 0.000*
Post test | 1.26+0.85
Control
Flexion Baseline 121.07+3.55 |-0.13 |-0.64 | 0.526
Post test | 121.21+3.60
Extension Baseline 3.31+0.96 0.17 1.09 0.283
Post test | 3.14+0.78

dPaired t- test, *significant difference P<0.001, D = Baseline - post test
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Table 27: Comparison functional performance score of the participants at baseline

and post test within group (n=86) Cont

Variables Group Time Mean+SD l_) t P-value®
Knee ROM | Intervention
Left side Flexion Baseline 121.41+£2.08 |-6.48 |-10.32 | 0.000*
(degree) Post test 127.89+3.68
Extension
Baseline 3.44+1.15 2.11 12.94 | 0.000%
Post test 1.33+0.78
Control
Flexion Baseline 121.62+1.76 | 0.53 1.25 0.223
Post test 121.08+2.03
Extension
Baseline 3.92+1.09 0.11 0.82 0.416
Post test 3.81+1.23
TUG Intervention | Baseline 11.14+0.88 2.40 20.75 | 0.000*
Post test 8.74+0.86
Control Baseline 11.51+£0.97 0.16 1.26 0.212
Post test 11.34+1.24
30CST Intervention | Baseline 12.30+1.48 -3.95 | -14.97 | 0.000*
Post test 16.26+1.09
Control Baseline 12.12+0.82 0.02 0.15 0.881
Post test 12.09+1.21

dpaired t- test, **significant difference P<0.001, D = Baseline - post test

Table 26 and Table 27 demonstrated that function performance score of

intervention group between baseline and post-test were significant difference of 5

component (KOS-ADLS, Knee ROM Right side , Knee ROM Left side, TUG and 30 CST)

at P = 0.000 but no significant difference in any component in control group.
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4.5 Effect of LINE application on action and coping plans on exercise adherence

(Day/week ,Set/week : frequency), (Minutes/day :duration) among older adults

with knee pain between group after implement program

Table 28: Comparison exercise adherence of the participants in each exercise

session after implement program between intervention group and control group

(n=86)
Exercise session | Adherence | Group Mean£SD t P-value®
1.Range of - Day/week Intervention | 5.23+0.97 | 10.74 | 0.000*
motion exercise control 3.12+0.85
Min/day Intervention | 5.02+0.93 | 9.62 0.000*
control 3.21+0.80
Set/week Intervention | 15.47+2.82 | 11.24 | 0.000*
control 8.91+2.58
2.Isometric - Day/week Intervention | 5.33+0.94 | 12.06 | 0.000*
quadriceps Control 2.98+0.85
contraction Min/day Intervention | 5.21+0.98 | 9.81 0.000*
Control 3.33+0.77
Set/week Intervention | 15.72+2.78 | 12.41 | 0.000*
Control 8.67+2.47

® Independent t- test, *significant difference P<0.001
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Table 29: Comparison exercise adherence of the participants in each session after

implement program between intervention group and control group (n=86) Cont.:

Session Adherence | Group Mean+SD t P-value®
3.Straight leg raises | Day/week Intervention | 5.16+0.92 | 11.89 | 0.000*
Control 2.88+0.85
Min/day Intervention | 5.05+0.97 | 10.32 | 0.000*
Control 3.05+0.81
Set/week Intervention | 15.49+2.47 | 13.85 | 0.000*
Control 8.12+2.46
4. Sit to stand Day/week Intervention | 5.09+£0.92 | 10.58 | 0.000*
Control 3.05+0.87
Min/day Intervention | 5.07+0.98 | 11.00 | 0.000*
Control 2.88+0.85
Set/week Intervention | 15.16+2.35 | 12.74 | 0.000*
Control 8.26+2.66

® Independent t- test, *significant difference P<0.001
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Table 30: Comparison exercise adherence of the participants in each session after

implement program between intervention group and control group (n=86) Cont.

Session Adherence Group Mean£SD t P-value®
5.Step-ups | Day/week intervention 5.02+0.91 10.55 | 0.000*
control 2.98+0.88
Min/day intervention 4.95+0.97 8.21 0.000*
control 3.30+0.88
Set/week intervention 15.37+2.55 | 14.56 | 0.000*
control 7.79+2.26

® Independent t- test, *significant difference P<0.001

Our finding on exercise adherence of intervention group and control group
after completed intervention program illustrated that a statistically significant
differences appeared in terms of exercise adherence (frequency and duration) of
both groups from 5 session of exercises at (P= 0.000). Participants of intervention
group had a frequency and duration of exercise more than control group as in Table

28 to Table 30

Table 31: Comparison the reason of participants if they are not perform exercise in

some day between intervention group and control group (n=86)

Reason if not perform | Intervention group Control group P-value®
exercise (n=43) (n=43)

n (%) n (%)
Busy 6 (14.0) 6 (14.0)
Forget 7(16.3) 22 (51.2) 0.002"
Feel tried 9 (20.9) 8 (18.6)
Others reason 21 (48.8) 7(16.3)

? Chi-square test, * P-value < 0.01
Table 31 demonstrated that it was no statistical difference in terms of the
reason if participants exercise in some day between two groups (P =0.002). For

intervention group most of them had other reason when they are not exercise in
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some day (48.8%) which difference from control group more than a half of them

forget to exercise (51.2%).

Table32: Summary of outcomes that significant differences after implementation

programs
Outcomes Between group Within group
Significant (P <0.001) Significant ( P< 0.001)
Intervention gr. Control gr.
1. SEE X X X
2. Specific Self-efficacy
-Task X X
-Maintenance X X
-Recovery X X
3.Knee pain scale (NPRS) X X
4. Functional performance
Knee ROM X X
TUG X X
30CST X X
KOS-ADLS X X
5. Exercise adherence X Measure only post test

From table 32 showed that the statically significant improvement was found
in all outcomes measurement among intervention group when compared between
and within group. For control group, there was significant difference in SEE outcome

within group after implemented program.
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Chapter V

Discussion

This quasi-experimental research study aimed to determine the effect of LINE
application on action and coping plans on exercise adherence and functional
performance among older adults with knee pain. As researcher expected an
intervention program could effect on participants adherence to exercise, self-efficacy
for exercise and specific self-efficacy, knee pain scale and functional performance
among the older with knee pain. Consequently, we obtained good results with this
simple method of our intervention program, there was strong evidence to suggest
that exercise adherence of the participants including frequency and duration were
differences between intervention group and control group.
Moreover, in terms of self-efficacy and knee pain were improved as well as it was
enhanced functional performance outcome of older adults of intervention group
than control group. In this chapter, the results of the study discussed and interpreted
in relevant related literature. The discussion part include limitation of the study,
conclusion, recommendation and further research suggestion.
5.1 Discussion of the findings

Socio-demographic characteristics of participants

The study findings revealed that there was no significant difference in socio-
demographic characteristics outcome between 2 groups because this current study
using validated and standardized screening tools that is appropriate for screening
older adults with knee pain in the community-dwelling as target population in the
study (C. Jinks et al., 2004). Therefore, the method of stratify the data to eliminate
impact of confounding factor as multivariate analyses is no need to use in the
process of data analyzed for outcomes measurement. It is consistent with previous
study (Ilori, Ladipo, Ogunbode, & Obimakinde, 2016) as the participants were
screened by KNEST screening tools, the demographic data of knee osteoarthritis

patients were not found in the study.
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Self-efficacy for exercise and specific self-efficacy

There was showed noteworthy statistical significant differences of self-efficacy
for exercise between two groups of participants. Furthermore, self-efficacy for
exercise was found an improvement within both group also but control group slightly
increase of their self-efficacy for exercise while intervention group had significantly a
higher scores than control group after completed program. These in line with
previous study (Chung et al., 2020) after 12 weeks periods of the study was found
that both intervention and control group were increased self-efficacy for exercise
among older people. We could explained that our findings echoed with the self-
efficacy theory (Bandura, 1997) as who had the stronger individual’s self-efficacy
more likely it is that persons will initiate and continue with their given activity that
self —efficacy for exercise was positive proportion to participants exercise adherence
in those 2 groups. Regarding to specific self-efficacy (Task, maintenance and recovery)
the results confirmed that intervention group after received action and coping plan
together with LINE application for reminder, their perceptions about capability to
function as this study measured by specific self-efficacy questionnaire significantly
improved in 3 component of specific self-efficacy (Task, maintenance and recovery)
at post-test, though no significant changes was found within control group. The
relationship of action and coping plans and individual’s self-efficacy was predicted by
HAPA model (Schwarzer et al., 2008). The action and coping plans gave the
participants plans to start their activities that in turn might have led to enhance their
self-belief and confidence about their functional ability (Falko F. Sniehotta et al,,
2005) along with increase their perceived ability to handle positively with exercise in
their daily life. This present study had findings consistent with the prediction of HAPA
model (Schwarzer et al., 2008) and other study (Luszczynska, 2006) as we can explain
that action and coping plans are useful means to improved person’s specific self-
efficacy enhance person’s intention to exercise and coping the barrier which

happened while they had gave up from the plan to do exercise.
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The other point to be highlighted was the results of this study illustrated
that task self-efficacy as the highest differences score (t = 15.60, P< 0.001 level) from
others 2 components of specific-self efficacy when compared between group. Due to
the HAPA model (Schwarzer et al., 2008), task self-efficacy is the key which influences
goals and implementation intentions of people. If they initiates task it is the starting

point to become change to new behavior.

Knee pain and functional performance

As knee pain is the main problem of the participants in this study. The results
revealed that there was significant difference decrease knee pain scale and improve
functional performance among intervention group in every aspect when compared to
those control group at post-test as it showing no significant differences in terms of
knee pain and functional performance. An intervention program had effect to change
older adults’ knee pain scale and provide benefit to improving their knee function
ability. From knee pain part, our results was consistent with the study in 2010 (Pisters
et al,, 2010) as the outcomes shown improvements in pain after participants
completion an exercise program. There are the reason that we can explain the
results that an intervention program was combined method base on self -efficacy
theory and HAPA model also include instant massaging to motivate and remind
participants to become adherence to exercise, meaning the participants complete an
adequate exercise base on their followed the plan of intervention program among
intervention group which their outcome were reducing pain and improve knee
function. On the other hand, it was observed that control group had lower the
duration and frequency of exercise (from record of exercise diary) that leading to a
higher mean score of knee pain scale than intervention group. This was the reason of
some participants in control group who had experienced common injury for example
falls at home, therefore they tried to avoid to perform daily activities or doing
exercise.

In term of functional performance, this present study found significant
difference between both groups, and intervention group was found improvement

functional performance such as KOSADLS, Knee ROM at left side and right side, TUG
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and 30CST but in contrast no significant (P >0.05) differences was found in the
control group of any component of functional performance. Improvement of
function performance could have been influence from some factors. Firstly, an
increase knee function performance by participants who accomplished program
might be attribute to effect of intervention program which include exercise session
with researcher every week (1 day per week) and doing home exercise. These similar
improvement of functional performance is obtained from previous studies which
have required older adults with knee pain to completed knee exercise program (H.
Chen et al,, 2019; Shelbourne, Biggs, & Gray, 2007). Second point, exercise adherence
of intervention group was higher than control group because they received exercise
session together with do the action plan and coping plan and receive instant
messaging to motivate and remind them to reach their goal of exercise. These
evidence in line with other study and systematic review (F.-K. I. Lee et al., 2016; van
Gool et al., 2005) Third, an intervention program of this study as action and coping
plans with LINE application could have affected the functional performance scores of
older adults because their concentration on the exercise program, coping to an
obstacles better with exercise program (Sohl & Moyer, 2009) and they had greater

valuable beliefs in exercises that they accomplished (Boulton et al., 2019).

Exercise adherence

The significant difference was found exercise adherence between intervention group
and control group after finished intervention program. The findings illustrated that
intervention group received action and coping plans with LINE application which
participants met with researcher every week even face to face and they can contact
to researcher in LINE application as send messages motivate and reminder to them if
they had any questions about knee exercise or intervention program they also freely
to asked researcher in LINE application on the other hand control group was not
received it. For these reason it has highligshted some of the issues that explain why
participants of intervention group would have better exercise adherence with more
frequently ( estimate 5 day/weeks and 15 sets/week for frequency and exercise

duration per each session approximately 5 minutes/day ) and they improved knee
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function performance and decreased knee pain(Aitken, Buchbinder, Jones, &
Winzenberg, 2015). From process of intervention program may lead to researcher and
participants had a good relationship, which is one factor that promote exercise
adherence for older adults (Killingback, Tsofliou, & Clark, 2017) trusting relationships
between researcher and participants likely affected to exercise adherence outcome.
Moreover, perhaps of response bias cannot be excluded from this study. But it is
known that adherence research study include self-report exercise diary, the
participants could be record their overestimate or underestimate exercise adherence

(Picorelli, Pereira, Pereira, Felicio, & Sherrington, 2014).

5.2 Strength and Limitation

There were 2 main of strength of this study as following;

1. Regarding to 14 weeks of an intervention program gave insight into beneficial effect
on adherence to exercise of participants.

2. Implementation action and coping plans with LINE application could convince
participants to be interested and continue perform exercise than control group. As
intervention program quite suitable and easy to perform exercise for older adults
who living in community dwelling.

3. An intervention program of this study would be applicable in other similar area
because an intervention involves online information technology via LINE application
that encourage the older adults received motivation messages, encouragement and
reminder them to continue to use action and coping plans while they stay at home
or anywhere. The benefit of using online technology among older adults, it help
them to maintain their adherence to exercise and improvement of knee functional
performance in long term.

There are certain limitations in this study could be noted as following;

1. The accuracy of self-report as using for measurement in the study could be
limited because it makes sense that short-term memory of older adult would impact

recall-based methodologies and recording error might be under or over reported
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2. For special need older adults with knee pain who used smartphone base on the
study criteria, therefore other older adults who had not used smartphone did not
have chance to participate to this study

3. Period of data collection after completed program at 14 weeks with no follow up
for the long-term sustainability of exercise adherence and functional performance

among older adults because the limited time of studly.

5.3 Conclusion

The study findings demonstrate that action and coping plans with LINE
application have beneficial effects to Thai older adults with knee pain, these effects
were most perceptible in exercise adherence and functional performance. An
intervention group revealed significant improvement of their self-efficacy for exercise
, specific-self efficacy (task, maintenance and recovery) knee pain and knee
functional performance outcomes such as KOSADLS, knee ROM,TUG and 30CST also
they had better exercise adherence whereas control group only improved of the
self-efficacy for exercise. Moreover, apply technology from application on
smartphone as LINE combination with action and coping plans was found effective to
enhance older adults’ adherence, motivate and encourage them to become adherer
of exercise and decrease knee pain which it advantage to prevent them from knee

osteoarthritis and disability.

5.4 Recommendation and further research suggestion

The results of this study demonstrate that action and coping plans with LINE
application program likely to effective health prevention program for help public
health professional increase exercise adherence, reduce knee pain and improve knee
function performance among older adults as it could prevent their knees not
attribute to knee osteoarthritis and take step to disability. For future research

directions should include larger samples and consider feasible long-term intervention
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program and follow up older adults exercise adherence which their achieve
maintenance of their exercise behavior and improve the musculoskeletal health.
Moreover, weight management program is the one of important point that should be
highlight for the research in the future because weight loss decrease knee joint loads
and it has beneficial effects well beyond for those who had knee pain. Therefore,
utilizing a combination of exercise and weight management program would be
concern for health prevention program for Thai older adults.

Further analysis; the Difference-in-differences (DiD) method is recommended
for comparison the changes in outcomes overtime between the intervention and the
control group.

For health care policy, knee pain as a public health problem for Thai older
adults and impact of developing to knee osteoarthritis. Consequently, the
government should develop a health improvement and health prevention program
to reduce knee pain in the older adults group as of great concemn. Specially, public
health nurse should integrate knee exercise program along with strategy to motivate
individual intension and enhance their self-efficacy to maintaining their adherence to
exercise and improve knee function, and take part in these anywhere then become

part of older adult’s daily routine.
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Appendix C : Knee range of motion (ROM) record sheet
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Appendix D: Timed up and Go (TUG TEST)
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Appendix E: 30-Second Chair Stand Test AUNBLAY
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Appendix F: Exercise Diary
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Appendix H : Letter for permission to use KOS ADLs questionnaire

Appendix G : Letter for permission to use SEE questionnaire

Asking for permission to use Self Efficacy for exercise (SEE) Scale naBsIEWINE X

Pattaraporn Piwong 2.61.a.20181554 Yy
Dear, Dr. Resnick My name is Pattaraporn Piwong form Thailand. | am a Ph.D student of College of public health sciences . Chulalongkorn University. | have read

Resnick, Barbara <resnick@umaryland.edu> W.7ii.a. 2018 06:28
fodu ~

feel free to use this in any way that you would like. Barb

W o«

From: porn Piwong <izecyhabibi@gmail.com>

Sent: Tuesday, March 6, 2018 3:54:03 AM

To: Resnick, Barbara

Subject: Asking for permission to use Self Efficacy for exercise (SEE) Scale

Asking for permission to use the KNEE OUTCOME SURVEY ACTIVITIES OF DAILY LIVING B B
SCALE (KOS"ADL) ARIIAMANY X
Pattaraporn Piwong 2.61.0.20182242 Yy

Dear, James J. Irrgang My name is Pattaraporn Piwong , | am a doctoral student from College of public health sciences , Chulalongkorn University, Bangkok , Thail

Irrgang, James J <jirgang@pitt.edu> W.7i3.n.2018 23:03
fodu ~

Pattaraporn,

Please accept this email as permission to use the Knee Outcome Survey Activities of Daily Living Scale questionnaire for your doctoral dissertation
Best

James J. Irgang PT PhD ATC FAPTA

Professor and Chair

Department of Physical Therapy

Vice Chair of Clinical Qutcomes Research
Department of Orthopaedic Surgery

E-Mail: jirgang@pitt edu

w

USAIURIA U]
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Appendix I: Screening questionnaire English Participants no.:

The screening questionnaire Date :

Time:

(Apply from C. Jinks et al., 2004)

Instructions: Please fill out your information into space below

Birth date: Age: years Gender O Male

|

Female

Instructions: Please check ¥ mark in the field that corresponds to the truth about

yourself.

Questions

Answer

Yes

No

1) You living in Tubfah community at Saimai district or

Chalurmsuk 9 community at Bangkhen district ,Bangkok

2) Being able to read and write Thai language to carry out the
action and coping plans program, answer the questionnaire or

record exercise diary

3) You have pain or have had pain in both knees / left knee /
right knee during movement or having knee pain in most days in a

week or more in the past 12 months.

4) You still have knee pain even if you had visited the doctor and
diagnosed as knee pain also finished all of treatment process
such as physical therapy or currently taking of nonsteroidal anti-
inflammatory drugs or receiving corticosteroid intra-articular

injections within past 3 months

5) You always exercise less than three days per week and less

than 30 minutes in each time

6) Ability to perform daily activities on their own and independent

ambulation without walking aid

7) You are interesting to participate in the motivation of knee
exercise program such as you need to pay attention to the action

and coping plans to enhance exercise adherence program
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8) You have good intentions but used to fail to plan for exercise

9) You have a smartphone and using LINE application also be able

to access the internet

10) You have been diagnosed with osteoarthritis of the knee, total
knee replacement of any knee joint, had history of knee injury,

previously diagnosed as rheumatoid arthritis or gouty

11) From the past 6 months, you had lower limb surgery

12) You have been diagnosed with stroke, neurological disorders,
and history of mental or emotional disorder, cardiovascular
disease, respiratory disease such as pulmonary disease or ashma
or moderate hypertension ( systolic blood pressure =160-179
mmHg and/ or diastolic blood pressure = 100-109 mmHg) or
severe hypertension ( systolic blood pressure > 180 mmHg and/
or diastolic blood pressure > 110 mmHg). Moreover, you taking
Antihypertensive drugs at least 1 type.

* To evaluate your blood pressure as you are not in criteria

above, the researcher will measure your blood pressure *

1 Systolic and diastolic blood pressure = mmHg
2. Systolic and diastolic blood pressure = mmHg
3. estimates blood pressure = mmhg

Socio-demographic information

1. Age years old

2. Gender O Male O Female

3. Weight kilograms
4 Height centimeters
5. BMI

6. What is your highest level of education?

O Elementary School O Secondary School O High School or diploma

O Bachelor Degree O Master Degree or higher




7. What is your marital status?

O Single O Married O Widowed O Divorced / Separated

8. What is your occupation?

O no occupation

O Retired Government Officer O Government Officer / state enterprise officer
O Private company employee O Self-Employed /Own Business

O Merchant/ freelance O Contractor [ others, please specify
9. How much is your income or wage per month?

O Less than 5,000 baht /month O 5,001 - 10,000 baht/month

0O 10,001 - 15,000 baht/month 0O 15,001 - 20,000 baht/month

O more than 20,000 baht/month

10. How many hours per day do you use your smartphone? hours
11. Which one of these aspects is most important reason to you for using
smartphone?

O Answer coming calls and outgoing calls O Watch movie, listen to music

O Using social media such as LINE, Facebook, Instragram, Twitter

O searching for information on the internet

O Shopping Online or Selling Online

12. Which application do you use the most on your smartphone?

O LINE O Facebook O Twitter O Instragram

13. As you are using LINE application on your smartphone, what is the reason that
you use line application?

O To talk or chat up with family and cousin O To contact with close friends
O To send a greeting or to encourage others

O To follow the news from friends in Line application

O To make an appointment

14. How many hours (in average) a day do you use LINE application?

O Less than 1 hour O 1-3 hours O 4-6 hours

O 7-10 hours O more than 10 hours

146
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15. Do you have any medical problems?
O Do not have any medical problems
| Yes

Past history of knee pain

1. Which knee is bothering you?
O Right O Left OBoth
2. How long have you had knee pain?
[] Less than 7 days [ 1-4 week L[] more than 1 month but less than 3 months
[J More than 3 months
3. How frequencies of knee pain happen to you?
O AUl the times O everyday O every other day
O Every week O every month
4. What is the level of pain when you did this activity?
O No pain
O Pain when step up- step down at the stair
O Pain when walking on the flat ground.
O always pain even rest
O more pain at the night time
O Pain when sitting cross-legged.
O Pain when sitting on the floor with legs to the side
5. When you having knee pain, what you did for relieving knee pain?
O Take the painkillers or NSAIDs
O Go to visit general practitioner at health center
O Take a rest
O Using hot compress
O Traditional Thai massage
6. Which the most frequently of posture that you perform on your daily activities?
O Sitting on the floor with legs to the side
O Sitting cross-legged. O Squat O Go upstairs and go downstairs
O Standing O Walking
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History of exercise

1. Normally, did you exercise at all?

O Never exercise ( If answer this item , please skip to question 3)

O 1 times per week O 2 time per week

O 3 times per week O Other, please specify

2. If you exercised, how long did you exercise?

O Less than 20 minutes O 20-30 minutes O 30-60 minutes
O 60 minutes or more

3. Which type of exercise that you like to perform the most in your daily life?
OBrisk walking  Ojogging O Aerobic dance

O Cycling O taichi /Qigong O Swimming

O Other, please specify
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Appendix J: Structured questionnaire English

No. Date: / /
Questionnaire: Effect of LINE Application on Action and Coping plans on Exercise
Adherence and Functional Performance for Older Adults with Knee Pain in Suburban
Area of Bangkok Metropolis, Thailand: A Quasi Experimental Study

The objective of this study is to determine the effect of LINE Application on
action and coping plans to changing exercise adherence for older adult who had
knee pain. Researcher expected that results of the study might be alternative
intervention to improve exercise adherence, self-efficacy for exercise and functional
performance among Thai older with knee pain or having other health problems. The
findings from this survey are used for conduct the research only. There is no right or
wrong answers, so please choose the survey responses that best describe your own
situation. So, please responsive by your own facts. The answers that you give during
the surveys to be keep secret only this program.
Ms. Pattaraporn Piwong ( Ph.D student)
College of Public Health Sciences, Chulalongkorn University
Instructions: Please check ¥ mark or write the answer in the blank of each
questions please answer all questions.

Self Efficacy for exercise (SEE) Scale (Resnick & Jenkins, 2000)

Below are the list of some common situations that may be affect your ability to do
the knee exercise. Please mark X on to scale as best indicates that how confident
are you that you could doing knee exercise in everyday for 20-30 minutes which

appropriate exercise as the best things you can do for knee pain if:
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Not Confident Very
Confident
1.The weather was botheringyou |0 |1 2 |3 |4 |5 |6 |[7T]8 |9]10
2.You were bored by the exercise |0 |1 2 |3 |4 |5 |6 |[7T]8 [|9]10
program or activity
3.You felt pain when exercising 0 |1 2 3 |4 |5 1|16 |78 |9]10
4.You had to exercise alone 0 |1 2 3 |4 (516 |78 910
5.You did not enjoy it 0 |1 2 3 |4 |5 16 |78 |9]10
6.You were too busy with other on |71 2 3 |4 |5 16 |78 |9]10
activities
7.You felt tried 0 |1 2 |3 |4 |5 |6 [7]8 |9]10
8.You felt stressed 0 |1 2 |3 |4 |5 |6 [7]8 |9]10
9.You felt depressed 0 |1 2 |3 (4 |5 |6 7|8 [9]10

Score 0-44.9
Score 45.0 -71.9
Score 72-90.0

Classify as low level

Classify as high level

Classify as moderate level




Specific Self-efficacy (Task, Maintenance, Recovery self-efficacy)

Apply from (Scholz et al., 2005)

Task self-efficacy
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Its important to do knee exercise, please rating scale to indicate that how confidence

you are as you can please complete all of requirement below.

ltem

| am confident that..........

1
Strongly

disagree

2

Disagree

Agree

Strongly

agree

1. | can promise to do knee exercise at

each of knee exercise session

2. | can promise to complete the number of
my knee exercise sessions at least once in a

day

3. | can do the repetition for each of
exercise or exercise duration by following

the instruction

4.1 can be physically active as doing knee

exercise 3 times per week or more

5.1 can follow the advice from researcher
about knee exercise program and become

more physically active.

Score of 5.0-9.9 Classify as low
Score of 10.0-15.9  Classify as moderate
Score of 16.0-20.0  Classify as high

Maintenance self-efficacy

After having start knee exercise. It is so important to continue the knee exercise on a

long term basis. How confident are you that you will achieve knee exercise and you

can manage in the conditions as given below? Please mark v on the scale to

respond in each of the conditions.
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[tem

| am confident that........

1
Strongly

disagree

2

Disagree

Agree

Strongly

agree

1. | can do the knee exercise regularly
even if | do not see any effects of this

exercise

2. | can do the knee exercise regularly
even if exercising takes me a lot of

time.

3.1 can do the knee exercise regularly
even if | have to force myself to do

them again everyday

4.1 can do the knee exercise regularly
even if | am tempted to do something

else

Score of 4.0-7.9 Classify as low

Score of 8.0-12.7 Classify as moderate

Score of 12.8-16.0  Classify as high




Recovery self-efficacy
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Imagine that if some situations may happen to you that you have to give up or

stopped knee exercise for sometimes because some reason such as you had health

problems. How confident are you that you can restart to do knee exercise in

regularly again? Use mark v’ on following scale to complete the situations as

following:

ltem 1 2 3 a4

| am confident that | can restart to do Strongly | Disagree | Agree Strongly
knee exercise in regularly again ..... disagree agree

1. Although | had failed to pull myself

together to do knee exercise

2. Although | feel weak after a period of

illness

3. Although | haven’t done knee

exercise for a couple of days

Score of 3.0-5.9
Score of 6.0-9.5

Classify as low

Classify as moderate

Score of 9.6-12.0 Classify as high
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Knee pain scale by Numeric pain rating scale (NPRS)
From below we would like you to rate your knee pain scale of being no pain =0 to

10 being worse pain imaginable, please circle around the number

-

o 1 2 3 4 5 6 7 8 9 10
I S—— |

None Mild Moderate Severe

(For researcher Only)

Numeric pain rating scale

Pretest

Posttest
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Knee Outcome Survey Activities of Daily Living Scale (KOS-ADLs questionnaire)
(Irrgang, 1999)
Symptoms: To what degree does each of the following symptoms affect your level

of activity? ( Please check v’ one answer on each line)

(5) @) (3) (2) (1) (0)
| do not | have the The The The The
have the symptom, symptom symptom symptom symptom

symptom | but it does | affects my | affects my affects my | prevents me

not affect activity activity activity from all
my activity | slightly moderately | severely daily activity
1. Pain
2. Stiffness
3. Swelling
4. Giving way,

buckling, or shifting

of the knee

5 .Weakness

6. Limping
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Functional Limitations With Activities of Daily Living: How does your knee affect your

ability to: (Please v’ check one answer on each line)

(5) (4) (3) (2) (1) (0)
Activity is | Activity is | Activity is | Activity is Activity is | ' am
Not minimally | somewhat | fairly difficult | Very unable to
difficult difficult difficult difficult
1. Walk
2. Go up stairs
3. Go down stairs
4. Stand
5. Kneel on front of
your knee
6. Squat
7. Sit with your knee
bent
8. Rise from a chair
(For researcher Only)
Total score: % physical function
Functional performance test
Knee range of motion (ROM) record by Goniometer
Trial Flexion Extension
Pre test Post test Pre test Post test
(Date.......... ) (Date........... ) (Date.......... ) (Date............ )
Left Right | Left Right | Left Right Left Right
knee knee | knee knee | knee knee knee knee
1
2
3
Average
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Timed up and Go (TUG TEST)

Equipment: Standard arm chair, stop watch and measured distances of 3 meters or
10 fleets

Directions:

1. Older adults wear their regular footwear and can use a walking aid, if needed.
Begin by having the older sit back in a standard arm chair and identify a line 3
meters, or 10 feet away, on the floor.

2. Mark a line 3 meters (approximately 10 feet) away from a standard armchair (May
use the colored tape for easy to see)

3. Begin the test by having the older adult sit back in a standard arm chair. The
upper extremities would not be placed on the assistive device, but it would be close
within grasp.

4. The instructions for older adults as following “When say the word “GO” please
stand up and walk at safe pace to the line on the floor, turn around and walk back
to the chair and sit down again.”

5. The researcher conduct the test by start timing on the word “GO”. Stop timing
after older adult buttocks have touched the chair then record the findings on the

form. Complete 3 times of the test if possible and calculate the average score.

Pretest Posttest
Trial (Date.............. ) (Date............... )

Time in seconds | Time in seconds

Average
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The 30-Second Chair Stand Test

Equipment:-. A chair with a straight back without arm rests (approximately 43 cm.)

- Stop watch

Instruction for Older adult

1. Sit in the middle of the chair

2. Place the hands on the opposite shoulder crossed at the wrists

3. Keep the feet flat on the floor
4. Keep back straight and keep arms against the chest.

5. 0n “Go,” rise to a full standing position and then sit back down again.

6. Repeat this for 30 seconds.

= )

=) ,"I%‘r’%" KE: \,:'
r{?; *Eﬂ e
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On “Go,” begin timing.

If the older adult must use their arms to stand, researcher will stop the test. Then
record “0” for the number and score.

Count the number of times the older adult comes to a full standing position in 30
seconds. If the older adult is over halfway to a standing position when 30 seconds

have elapsed, count it as a stand. Record the number of times the older stands in

30 seconds.
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Pretest Number of times older stands in 30 seconds
(Date.............. ) times
Posttest Number of times older stands in 30 seconds
(Date.............. ) times
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Appendix L: leaflet of knee pain and knee exercise




REFERENCES

123RF.com. (2017). Vector - Bangkok District Map. In photo 40789730 (Ed.), Stock Vector:
123RF.com.

Aal, L. B., Parmar, J. N., Patel, V. R., & Sen, D. J. (2014. WhatsApp, Skype, Wickr, Viber,
Twitter and Blog are ready to asymptote globally from all corners during
communications in latest fast life. Research Journal of Science and Technology,
6(2), 101.

Abbott, J. H., & Schmitt, J. (2014). Minimum important differences for the patient-specific
functional scale, 4 region-specific outcome measures, and the numeric pain
rating scale. Journal of Orthopaedic & Sports Physical Therapy, 44®), 560-564.

Accardo, P. (2017). The effect of an exercise and balance training intervention program
on balance and mobility in community-dwelling older adults. (Master of
Science in Applied Health Sciences). Brock University,

Aitken, D., Buchbinder, R., Jones, G., & Winzenberg, T. (2015). Interventions to improve
adherence to exercise for chronic musculoskeletal pain in adults. Australian
Family Physician, 4a1), 39-42. Retrieved from

http://www.racgp.org.au/download/Documents/AFP/2015/January/February/clinic

al-aitken.pdf

Alghadir, A., & Anwer, S. (2016). Effect of retro and forward walking on quadriceps muscle
strength, pain, function, and mobility in patients with knee osteoarthritis: a
protocol for a randomized controlled trial. BMC Musculoskelet Disord, 17(1), 161.
doi:10.1186/512891-016-1021-Z

Alkhawajah, H. A., & Alshami, A. M. (2019). The effect of mobilization with movement on
pain and function in patients with knee osteoarthritis: a randomized double-

blind controlled trial. BMC Musculoskeletal Disorders, 20(1), 452. d0i:10.1186/512891-019-

2841-4

Antoine Parker, C., & Ellis, R. (2016). Effect of electronic messaging on physical activity
participation among older adults. Journal of aging research, 2o1e.
Aoki, O., Tsumura, N., Kimura, A., Okuyama, S., Takikawa, S., & Hirata, S. (2009. Home

stretching exercise is effective for improving knee range of motion and gait in


http://www.racgp.org.au/download/Documents/AFP/2015/January/February/clinical-aitken.pdf
http://www.racgp.org.au/download/Documents/AFP/2015/January/February/clinical-aitken.pdf

163

patients with knee osteoarthritis. Journal of Physical Therapy Science, 21(2), 113-

119.

Asawachaisuwikrom, W. (2001). Predictors of physical activity among older Thai adults.
(Doctor of Philosophy). The University of Texas at Austin, USA.

Babatunde, O. O, Jordan, J. L., Van der Windt, D. A, Hill, J. C, Foster, N. E., & Protheroe,
J. (2017). Effective treatment options for musculoskeletal pain in primary care: A
systematic overview of current evidence. PLoS ONE, 12(), eo0178621.
doi:10.1371/journal.pone.o17s621

Bandura, A. (1977). Self-efficacy: toward a unifying theory of behavioral change. Psychol
Rev, s8a(2), 191-215.

Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory.
Englewood Cliffs, NJ, US: Prentice-Hall, Inc.

Bandura, A. (1995). Self-efficacy in changing societies: Cambridge university press.

Bandura, A. (1997). Self-efficacy : the exercise of control. New York: W.H. Freeman.

Bangkok Metropolitan Administration. (2007. The existing institutional framework of
Bangkok Metropolitan Administration. Retrieved from

http://www.bangkok.go.th/main/page.php?&328&l=en

Bergenudd, H., Nilsson, B., & Lindgarde, F. (1989). Knee pain in middle age and its
relationship to occupational work load and psychosocial factors. Clin Orthop
Relat Res(245), 210-215.

Bert, F., Giacometti, M., Gualano, M., & Siliquini, R. (2014). Smartphones and Health
Promotion: A Review of the Evidence (Vol. 3s).

Bethancourt, H. J., Rosenberg, D. E., Beatty, T., & Arterburn, D. E. (2014). Barriers to and
Facilitators of Physical Activity Program Use Among Older Adults. Clinical
Medicine & Research, 12(1-2), 10-20. d0i:10.3121/CMr.2013.1171

Bhatia, D., Bejarano, T., & Novo, M. (2013). Current interventions in the management of
knee osteoarthritis. Journal of Pharmacy & Bioallied Sciences, (1), 30-38.
d0i:10.4103/0975-7406.106561

Bindawas, S. M. (2016). Relationship between frequent knee pain, obesity, and gait speed
in older adults: data from the Osteoarthritis Initiative. Clinical Interventions in

Aging, 11, 237-244. doi:10.2147/CIA.S100546


http://www.bangkok.go.th/main/page.php?&328&l=en

164

Bishop, T. F., Press, M. J., Mendelsohn, J. L., & Casalino, L. P. (2013). Electronic
communication improves access, but barriers to its widespread adoption
remain. Health affairs (Project Hope), 32), 1361-1367. doi:10.1377/hlthaff.2012.1151

Bisi-Balogun, A., & Torlak, F. (2015. Outcomes following Hip and Quadriceps Strengthening
Exercises for Patellofemoral Syndrome: A Systematic Review and Meta-Analysis.

Sports, 3@), 281. Retrieved from http://www.mdpi.com/2075-4663/3/4/281

Bitton, R. (2009. The economic burden of osteoarthritis. The American journal of
managed care, 156 Suppl), S230-235.
Black, T. (2018). Everything You Need to Know About Facebook Messenger. Social media.

Retrieved from https://www.lifewire.com/facebook-messenger-a103719

Blagojevic, M., Jinks, C., Jeffery, A., & Jordan, K. P. (2010). Risk factors for onset of

osteoarthritis of the knee in older adults: a systematic review and meta-analysis.

Osteoarthritis and Cartilage, 18(1), 24-33. doi:http://dx.doi.org/10.1016/].j0Ca.2009.08.010
Bohannon, R. W., & Schaubert, K. (2005). Long-term reliability of the timed up-and-go test

among community-dwelling elders. Journal of Physical Therapy Science, 112), 93-
9.

Bollen, J. C, Dean, S. G., Siegert, R. J., Howe, T. E., & Goodwin, V. A. (2014). A systematic
review of measures of self-reported adherence to unsupervised home-based
rehabilitation exercise programmes, and their psychometric properties. BMJ
Open, a(6), €005044. d0i:10.1136/bMjopen-2014-005044

Bosomworth, N. J. (2009). Exercise and knee osteoarthritis: benefit or hazard? Canadian
Family Physician, s5(9), 871-878. Retrieved from

http://www.cfp.ca/content/ss/9/s71.abstract

Boulton, E., Hawley-Hague, H., French, D. P., Mellone, S., Zacchi, A., Clemson, L., . . .
Todd, C. (2019. Implementing behaviour change theory and techniques to
increase physical activity and prevent functional decline among adults aged s1-
70: The Prevent!T project. Progress in Cardiovascular Diseases, 62(2), 147-156.

doi:https://doi.org/10.1016/j.pcad.2019.01.003

Bove, A. M., Baker, N., Livengood, H., King, V., Mancino, J., Popchak, A., & Fitzgerald, G. K.
(2017). Task-specific training for adults with chronic knee pain: a case series.

Journal of Orthopaedic & Sports Physical Therapy, 41@), 548-556.


http://www.mdpi.com/2075-4663/3/4/281
https://www.lifewire.com/facebook-messenger-4103719
http://dx.doi.org/10.1016/j.joca.2009.08.010
http://www.cfp.ca/content/55/9/871.abstract
https://doi.org/10.1016/j.pcad.2019.01.003

165

Brayboy, L. M., Sepolen, A., Mezoian, T., Schultz, L., Landgren-Mills, B. S., Spencer, N., . .
. Clark, M. A. (2017). Girl Talk: A Smartphone Application to Teach Sexual Health
Education to Adolescent Girls. Journal of pediatric and adolescent gynecology,
30(1), 23-28. d0i:10.1016/}.jPag.2016.06.011

Brewer, B. W., Van Raalte, J. L., Petitpas, A. J., Sklar, J. H., Pohlman, M. H., Krushell, R. J.,
... Weinstock, J. (2000). Preliminary psychometric evaluation of a measure of
adherence to clinic-based sport injury rehabilitation. Physical Therapy in Sport,
1(3), 68-74.

Buhi, E., Trudnak Fowler, T., Martinasek, M., Oberne, Fuhrmann, H., & McDermott. (2013).
Mobile Phone-Based Behavioral Interventions for Health: A Systematic Review.

Bureau of Policy and Strategy Ministry of Public Health. (2001). National Health
Development Plan Under the osth National Economic and Social Development
Plan(2002-2006). Retrieved from Printing Press, Express Transportation Organization,

Bangkok: http://wops.moph.go.th/ops/health as/CHAP3.PDF

Bushey, R. (2014. How Japan's Most Popular Messaging App Emerged From The 2011

Earthquake. Retrieved from https://www.businessinsider.com/history-of-line-

japan-app-2014-1

Button, K., Roos, P. E., Spasic, I., Adamson, P., & van Deursen, R. W. M. (2015). The clinical
effectiveness of self-care interventions with an exercise component to manage
knee conditions: A systematic review. The Knee, 22(5), 360-371.

doi:http://dx.doi.org/10.1016/j.knee.2015.05.003

C. Jessie Jone, & Roberta E. Rikli. (2002. Measuring functional. The Journal on Active
Aging 1(1), 24-30. Retrieved from

http://www.dsnm.univr.it/documenti/Occorrenzalns/matdid/matdidis2ars.pdf

Calmbach, W. L., & Hutchens, M. (2003a). Evaluation of Patients Presenting with Knee
Pain: Part I. History, Physical Examination, Radiographs, and Laboratory Tests.
American Family Physician, es(s), 907-912. Retrieved from

https://www.aafp.org/afp/2003/0901/p907.html

Calmbach, W. L., & Hutchens, M. (2003b). Evaluation of Patients Presenting with Knee
Pain: Part Il. Differential Diagnosis. American Family Physician, es(), 917-922.

Retrieved from https://www.aafp.org/afp/2003/0901/po17.pdf



http://wops.moph.go.th/ops/health_48/CHAP3.PDF
https://www.businessinsider.com/history-of-line-japan-app-2014-1
https://www.businessinsider.com/history-of-line-japan-app-2014-1
http://dx.doi.org/10.1016/j.knee.2015.05.003
http://www.dsnm.univr.it/documenti/OccorrenzaIns/matdid/matdid182478.pdf
https://www.aafp.org/afp/2003/0901/p907.html
https://www.aafp.org/afp/2003/0901/p917.pdf

166

Carlesso Lisa C, Segal Neil A, Curtis Jeffrey R, Wise Barton L, Laura, F. L., Michael, N., &
Tuhina, N. (2017). Knee Pain and Structural Damage as Risk Factors for Incident
Widespread Pain: Data From the Multicenter Osteoarthritis Study. Arthritis Care
& Research, 696), 826-832. doi:d0i:10.1002/aCr.23086

Caro-Alvaro, S., Garcia-Lopez, E., Garcia-Cabot, A., de-Marcos, L., & Martinez-Herraiz, J.-J.
(2018). Identifying Usability Issues in Instant Messaging Apps on iOS and Android
Platforms. Mobile Information Systems, 2018, 19. d0i:10.1155/2018/2056290

Carvalho, N. A. d. A., Bittar, S. T., Pinto, F. R. d. S., Ferreira, M., & Sitta, R. R. (2010. Manual
for guided home exercises for osteoarthritis of the knee. Clinics, 65, 775-780.

Retrieved from http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1g07-

59322010000800006&NrM=iSO

Chen, H., Zheng, X., Huang, H., Liu, C., Wan, Q., & Shang, S. (2019). The effects of a home-
based exercise intervention on elderly patients with knee osteoarthritis: a quasi-

experimental study. BMC Musculoskeletal Disorders, 20(1), 160. d0i:10.1186/512891-019-
2521-4

Chen, H. C,, Chuang, T. Y., Lin, P.C,, Lin, Y. K, & Chuang, Y. H. (2017. Effects of messages
delivered by mobile phone on increasing compliance with shoulder exercises

among patients with a frozen shoulder. Journal of Nursing Scholarship, 49(@), 429-

437.
Chinuntuya, P. (2003). A causal model of exercise behavior of the elderly in Bangkok
Metropolis. Journal of Research Methodology, 16(3), 391-419. Retrieved from

http://portal.edu.chula.ac.th/pub/jrm/index.php/jrm/article/view/a02

Chitpitaklert, S., Kongkum, L., Wiwatworaphan, N., & Dankul, P. (2005). Associated Factors
of Long-Term Disabilities among the Elderly in Catchment Area of a Primary
Care Unit, Nakhon Ratchasima. Maharat NaKhon Ratchasima Hospital Medical
Bulletin, 32(1).

Chokkhanchitchai, S., Tangarunsanti, T., Jaovisidha, S., Nantiruj, K., & Janwityanuijit, S.
(2010). The effect of religious practice on the prevalence of knee osteoarthritis.
Clin Rheumatol, 29(1), 39-a4. d0i:10.1007/510067-009-1295-8

Chou, C. H.,, Hwang, C. L., & Wu, Y. T. (2012 Effect of exercise on physical function, daily

living activities, and quality of life in the frail older adults: a meta-analysis. Arch


http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1807-59322010000800006&nrm=iso
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1807-59322010000800006&nrm=iso
http://portal.edu.chula.ac.th/pub/jrm/index.php/jrm/article/view/402

167

Phys Med Rehabil, 93(2), 237-244. doi:10.1016/j.apMr.2011.08.042

Chung, B. P. H., Chiang, W. K. H., Lau, H., Lau, T. F. O., Lai, C. W. K,, Sit, C. S. Y., . . . Hui,
E. (2020). Pilot study on comparisons between the effectiveness of mobile video-
guided and paper-based home exercise programs on improving exercise
adherence, self-efficacy for exercise and functional outcomes of patients with
stroke with 3-month follow-up: A single-blind randomized controlled trial. Hong
Kong Physiotherapy Journal, a001), 63-73.

Clayton, C., Feehan, L., Goldsmith, C. H., Miller, W. C,, Grewal, N., Ye, J., . .. Li, L. C. (2015).
Feasibility and preliminary efficacy of a physical activity counseling intervention
using Fitbit in people with knee osteoarthritis: the TRACK-OA study protocol.
Pilot and Feasibility Studies, 1(1), 30. d0i:10.1186/540814-015-0027-X

Clifford, C. (2013). Top 10 apps for instant messaging. Entrepreneur, Dec, 11.

Cohen, J. (1988). Statistical power analysis for the behavioral sciences Lawrence Earlbaum
Associates. Hillsdale, NJ.

Collins, N. J., Misra, D., Felson, D. T., Crossley, K. M., & Roos, E. M. (2011). Measures of
knee function: International Knee Documentation Committee (IKDC) Subjective
Knee Evaluation Form, Knee Injury and Osteoarthritis Outcome Score (KOOS),
Knee Injury and Osteoarthritis Outcome Score Physical Function Short Form
(KOOS-PS), Knee Outcome Survey Activities of Daily Living Scale (KOS-ADL),
Lysholm Knee Scoring Scale, Oxford Knee Score (OKS), Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAQ), Activity Rating Scale (ARS),
and Tegner Activity Score (TAS). Arthritis Care & Research, 63(S11), S208-S228.
doi:10.1002/aCr.20632

Conner, M., & Norman, P. (2005). Predicting health behaviour: a social cognition approach.
Predicting health behaviour, 2, 1-27.

Conraads, V. M., Deaton, C., Piotrowicz, E., Santaularia, N., Tierney, S., Piepoli, M. F., . ..
Jaarsma, T. (2012. Adherence of heart failure patients to exercise: barriers and
possible solutions: a position statement of the Study Group on Exercise Training
in Heart Failure of the Heart Failure Association of the European Society of
Cardiology. Eur J Heart Fail, 14(5), 451-458. doi:10.1093/eurjhf/hfsosas

Corbin, D. (2014. Now it’s official. Line Pay is here and it’s worldwide (and has an iOS



168

bug). Retrieved from https://www.techinasia.com/line-pay-launches

Cottrell, E., Foster, N. E., Porcheret, M., Rathod, T., & Roddy, E. (2017). GPs' attitudes,
beliefs and behaviours regarding exercise for chronic knee pain: a questionnaire
survey. BMJ Open, 1(6), €014999.

Cram, P., Lu, X, Kates, S. L., Singh, J. A, Li, Y., & Wolf, B. R. (2012). Total knee arthroplasty
volume, utilization, and outcomes among Medicare beneficiaries, 1991-2010. JAMA,
308(12), 1227-1236.

Creswell, J. W. (2002. Educational research: Planning, conducting, and evaluating
quantitative: Prentice Hall Upper Saddle River, NJ.

Croft, P., Jordan, K., & Jinks, C. (2005). “Pain elsewhere” and the impact of knee pain in
older people. Arthritis & Rheumatology, 52@), 2350-2354.

Csuka, M., & McCarty, D. J. (1985). Simple method for measurement of lower extremity
muscle strength. The American journal of medicine, 78(1), 77-81.

D.Woolf, A., & Pfleger, B. (2003). Burden of major musculoskeletal conditions. Bulletin of
the World Health Organization, 81(9), s46-656. Retrieved from

http://www.who.int/bulletin/volumes/s1/o/Woolf.pdf

Dahlberg, L. E., Dell'lsola, A., Lohmander, L. S., & Nero, H. (2020). Improving osteoarthritis
care by digital means - Effects of a digital self-management program after 24- or
ag-weeks of treatment. PLoS One, 15(3), €0229783. doi:10.1371/journal.pone.0229783

Damush, T. M., Perkins, S. M., Mikesky, A. E., Roberts, M., & O'Dea, J. (2005. Motivational
factors influencing older adults diagnosed with knee osteoarthritis to join and
maintain an exercise program. J Aging Phys Act, 13(1), 45-60.

Dawson, J., Juszczak, E., Thorogood, M., Marks, S. A., Dodd, C., & Fitzpatrick, R. (2003). An
investigation of risk factors for symptomatic osteoarthritis of the knee in women
using a life course approach. J Epidemiol Community Health, si(10), 823-830.

Dawson, J., Linsell, L., Zondervan, K., Rose, P., Randall, T., Carr, A., & Fitzpatrick, R. (2004
Epidemiology of hip and knee pain and its impact on overall health status in
older adults. Rheumatology (Oxford), a3@), a97-504. doi:10.1093rheumatology/kehoss

Deglise, C., Suggs, L. S., & Odermatt, P. (2012. Short message service (SMS) applications
for disease prevention in developing countries. J Med Internet Res, 14(1), €3.

doi:10.219¢/jmir.1823


https://www.techinasia.com/line-pay-launches
http://www.who.int/bulletin/volumes/81/9/Woolf.pdf

169

Dekker, J., Boot, B., van der Woude, L. H., & Bijlsma, J. (1992). Pain and disability in
osteoarthritis: a review of biobehavioral mechanisms. J Behav Med, 15(2), 189-214.

Demirci, S., Kinikli, G. I., Callaghan, M. J., & Tunay, V. B. (2017. Comparison of short-term
effects of mobilization with movement and Kinesiotaping on pain, function and
balance in patellofemoral pain. Acta Orthopaedica et Traumatologica Turcica,

51(6), 442-447. doi:https://doi.org/10.1016/].a0tt.2017.09.005

Demura, S., Sato, S., Minami, M., Kobayashi, H., Noda, Y., Matsuzawa, J., . . . Aoki, J. (2000
Development of ADL Index For Older Community People. Japanese Journal of
Physical Fitness and Sports Medicine, 49(3), 375-384. d0i:10.7600/jSPfSM1949.49.375

Department of Provincial Administration. (2007). Geography of Bangkok. Retrieved from

http://www.bangkok.go.th/main/page.php?153-Geographys200few20Bangkok

Derbyshire, E., & Dancey, D. (2013. Smartphone medical applications for women's health:
What is the evidence-base and feedback? International journal of telemedicine
and applications, 2013, 9.

Deyle, G. D., Allison, S. C., Matekel, R. L., Ryder, M. G,, Stang, J. M., Gohdes, D. D., . . .
Garber, M. B. (2005). Physical therapy treatment effectiveness for osteoarthritis of
the knee: a randomized comparison of supervised clinical exercise and manual

therapy procedures versus a home exercise program. Physical therapy, ss(12),

1301-1317.

Dishman, R. K., DeJoy, D. M., Wilson, M. G., & Vandenberg, R. J. (2009. Move to Improve: a
randomized workplace trial to increase physical activity. American journal of
preventive medicine, 36(2), 133-141.

Dishman, R. K., Sallis, J. F., & Orenstein, D. R. (1985. The determinants of physical activity
and exercise. Public health reports, 1002), 158.

Downie, W. W., Leatham, P. A., Rhind, V. M., Wright, V., Branco, J. A., & Anderson, J. A.
(1978). Studies with pain rating scales. Annals of The Rheumatic Diseases, 31, 378.

Retrieved from http://ard.bmj.com/content/37/a/378.abstract

E Roddy, W Zhang, & M Doherty. (2005). Aerobic walking or strengthening exercise for
osteoarthritis of the knee? A systematic review. Ann Rheum Dis, 64, 544-548.
doi:10.1136/ard.2004.028746

E,A R,J,C.C,M,L S, M,B.J,&J., B.S. (1999). Prevalence of Significant Knee Pain


https://doi.org/10.1016/j.aott.2017.09.005
http://www.bangkok.go.th/main/page.php?153-Geography%20of%20Bangkok
http://ard.bmj.com/content/37/4/378.abstract

170

Among Older Americans: Results From the Third National Health and Nutrition
Examination Survey. Journal of the American Geriatrics Society, 41(12), 1435-1438.
doi:doi:10.1111/j.1532-5415.1999.tb01563 X

Ekachampaka, P., & Taverat, R. (2008). Thailand Health Profile (2005-2007) [Press releasel.

Retrieved from http://eng.moph go.th/index.php/health-situation-trend/ss-

thailand-health-profile-2005-2007

Ellanti, P., Moriarty, A., Coughlan, F., & McCarthy, T. (2017. The Use of WhatsApp
Smartphone Messaging Improves Communication Efficiency within an
Orthopaedic Surgery Team. Cureus, 9(2), €1040-€1040. d0i:10.7759/CUreus. 1040

Evcik, D., Ay, S., Ege, A, Turel, A., & Kavuncu, V. (2009). Adaptation and Validation of
Turkish Version of the Knee Outcome Survey-Activities for Daily Living Scale.

Clinical Orthopaedics and Related Research, as1(8), 2077-2082. d0i:10.1007/511999-009-

0826-6

Farrokhi, S., Chen, Y.-F., Piva, S. R,, Fitzgerald, G. K, Jeong, J.-H., & Kwoh, C. K. (2016). The
influence of knee pain location on symptoms, functional status and knee-
related quality of life in older adults with chronic knee pain: data from the
Osteoarthritis Initiative. The Clinical journal of pain, 32(6), 463-a70.
doi:10.1097/AJP.0000000000000291

Feland, J. B., Myrer, J. W., Schulthies, S. S., Fellingham, G. W., & Measom, G. W. (2001). The
effect of duration of stretching of the hamstring muscle group for increasing
range of motion in people aged 65 years or older. Physical therapy, 8i(s), 1110-1117.

Feltz, D. L., & Payment, C. A. (2005). Self-efficacy beliefs related to movement and
mobility. Quest, s7(1), 24-36.

Foster, N. E., Hartvigsen, J., & Croft, P. R. (2012). Taking responsibility for the early
assessment and treatment of patients with musculoskeletal pain: a review and
critical analysis. Arthritis Research & Therapy, 14(1), 205-205. d0Oi:10.1186/ar3743

Fox, S. (2012). Prevalence of Knee Pain Increased During 20 Years. Retrieved from

http://www.medscape.org/viewarticle/755656

Fransen, M., McConnell, S., Harmer, A. R., Esch, M. V. d., Simic, M., & Bennell, K. L. (2015).
Exercise for osteoarthritis of the knee. The Cochrane Library.

doi:10.1002/14651858.CDo04a376.pub3


http://eng.moph.go.th/index.php/health-situation-trend/83-thailand-health-profile-2005-2007
http://eng.moph.go.th/index.php/health-situation-trend/83-thailand-health-profile-2005-2007
http://www.medscape.org/viewarticle/755656

171

Frese, T., Peyton, L., Mahlmeister, J., & Sandholzer, H. (2013). Knee Pain as the Reason for
Encounter in General Practice. ISRN Family Medicine, 2013, 6. d0i:10.5402/2013/930825

Friis, R. H., & Sellers, T. (2013). Epidemiology for public health practice: Jones & Bartlett
Publishers.

Gell, N. M., & Wadsworth, D. D. (2015. The Use of Text Messaging to Promote Physical
Activity in Working Women: A Randomized Controlled Trial. Journal of physical
activity & health, 126), 756-763. doi:10.1123/jpah.2013-0144

Geneen, L. J., Moore, A., Clarke, C., Martin, D., Colvin, L. A., & Smith, B. H. (2017). Physical
activity and exercise for chronic pain in adults: an overview of Cochrane
Reviews. Cochrane Database Syst Rev.

Golding, D., & Lee, P. Y. (2016). Non-surgical and Non-pharmacological Treatment of Knee
Pain. Journal of Arthritis, (), 1-5. d0i:10.4172/2167-7921.1000225

Gollwitzer, P. M. (1993. Goal achievement: The role of intentions. European review of
social psychology, (1), 141-185.

Gollwitzer, P. M. (1999). Implementation intentions: Strong effects of simple plans.
American Psychologist, 54(7), 493-503. dOi:10.1037/0003-066X.54.7.493

Gollwitzer, P. M., & Sheeran, P. (2006). Implementation Intentions and Goal Achievement:
A Meta-analysis of Effects and Processes. In Advances in Experimental Social
Psychology (Vol. Volume 38, pp. 69-119: Academic Press.

Hadler, N. M. (1992. Knee Pain Is the Malady—Not Osteoarthritis. Annals of Internal
Medicine, 116(7), 598-599. d0i:10.7326/0003-4819-116-7-598

Hall, A. K., Cole-Lewis, H., & Bernhardt, J. M. (2015. Mobile text messaging for health: a
systematic review of reviews. Annu Rev Public Health, 36, 393-415.
doi:10.1146/annurev-publhealth-031914-122855

Hancock, G. E., Hepworth, T., & Wembridge, K. (2018. Accuracy and reliability of knee
goniometry methods. Journal of experimental orthopaedics, s(1), 1-6.

Harnirattisai, T., & Johnson, R. A. (2005). Effectiveness of a behavioral change intervention
in Thai elders after knee replacement. Nurs Res, 54(2), 97-107.

Harris, A. D., McGregor, J. C., Perencevich, E. N., Furuno, J. P., Zhu, J., Peterson, D. E., &

Finkelstein, J. (2006. The Use and Interpretation of Quasi-Experimental Studies in



172

Medical Informatics. Journal of the American Medical Informatics Association :
JAMIA, 13(1), 16-23. doi:10.1197/jamia.M1749

Hartmann, H., Wirth, K., & Klusemann, M. (2013). Analysis of the load on the knee joint
and vertebral column with changes in squatting depth and weight load. Sports
Med, 43(10), 993-1008. A0i:10.1007/540279-013-0073-6

Hartvigsen, J., Davidsen, M., Sgeaard, K., Roos, E. M., & Hestbaek, L. (2014). Self-reported
musculoskeletal pain predicts long-term increase in general health care use: A
population-based cohort study with 20-year follow-up. Scandinavian Journal of
Public Health, a2(7), 698-704. d0i:10.1177/1403494814542263

Hasegawa, M., Yamazaki, S., Kimura, M., Nakano, K., & Yasumura, S. (2013. Community-
based exercise program reduces chronic knee pain in elderly Japanese women
at high risk of requiring long-term care: a non-randomized controlled trial.
Geriatr Gerontol Int, 13(1), 167-174. d0i:10.1111/}.1447-0594.2012.00879.X

Hasegawa, R., Islam, M. M., Nasu, E., Tomiyama, N., Lee, S. C., Koizumi, D., . . .
Takeshima, N. (2010). Effects of Combined Balance and Resistance Exercise on
Reducing Knee Pain in Community-Dwelling Older Adults. Physical &
Occupational Therapy In Geriatrics, 28(1), 44-56. d0i:10.3109/02703180903381086

Hattar, A., Pal, S., & Hagger, M. S. (2016). Predicting physical activity-related outcomes in
overweight and obese adults: A health action process approach. Applied
Psychology: Health and well -being, &(1), 127-151.

Hawley-Hague, H., Horne, M., Skelton, D. A., & Todd, C. (2016). Review of how we should
define (and measure) adherence in studies examining older adults' participation
in exercise classes. BMJ Open, ¢(6), €011560. dOi:10.1136/bmMjopen-2016-011560

Hay-Smith J., Dean S. , Frawley H., McClurg D., & Dumoulin C. (2015). Exercise adherence:

integrating theory, evidence and behaviour change techniques. Retrieved from

http://www.wcpt.org/congress/fs/91

Hearn, R. (2017). Exercise Adherence Among Active Working Women. (Doctor of
Philosophy in Health Psychology). Walden University,

Higgins, J. P. (2016). Smartphone Applications for Patients' Health and Fitness. The

American Journal of Medicine, 1291), 11-19. doi:10.1016/j.amjmed.2015.05.038


http://www.wcpt.org/congress/fs/91

173

Ho-Pham, L. T, Lai, T. Q., Mai, L. D., Doan, M. C., Pham, H. N., & Nguyen, T. V. (2014).
Prevalence of Radiographic Osteoarthritis of the Knee and Its Relationship to
Self-Reported Pain. PLOS ONE, 9(4), e94s63. doi:10.1371/journal.pone.0094563

Holden, M. A., Nicholls, E. E., Young, J., Hay, E. M., & Foster, N. E. (2012). Role of exercise
for knee pain: what do older adults in the community think? Arthritis Care Res
(Hoboken), sa(10), 1554-1564. d0i:10.1002/8Cr.21700

Holden, M. A., Nicholls, E. E., Young, J., Hay, E. M., & Foster, N. E. (2014). Exercise and
physical activity in older adults with knee pain: a mixed methods study.
Rheumatology. doi:10.1093rheumatology/keuss3

Holland, G. J., Tanaka, K., Shigematsu, R., & Nakagaichi, M. (2002). Flexibility and physical
functions of older adults: A review. J Aging Phys Act, 10(2), 169-206. Retrieved from

https://www.researchgate.net/publication/zsss32586_Flexibility and physical func

tions _of older adults A review

Hong, S. Y., Hughes, S., & Prohaska, T. (2008). Factors affecting exercise attendance and
completion in sedentary older adults: a meta-analytic approach. J Phys Act
Health, s5(3), 385-397.

Hsieh, S. H., & Tseng, T. H. (2017). Playfulness in mobile instant messaging: Examining the
influence of emoticons and text messaging on social interaction. Computers in
Human Behavior, 69, 405-414.

Hurley, M. V., Rees, J., & Newham, D. J. (1998). Quadriceps function, proprioceptive acuity
and functional performance in healthy young, middle-aged and elderly subjects.
Age Ageing, 21(1), 55-62.

llori, T., Ladipo, M. M., Ogunbode, A. M., & Obimakinde, A. M. (2016). Knee osteoarthritis
and perceived social support amongst patients in a family medicine clinic.
South African Family Practice, s8().

Inthira Roopsawang, & Aree-Ue, S. (2015). Knee Osteoarthritis in Adult and Older Thais
Living in Rural and Urban Areas: A Comparative Study. Pacific Rim Int J Nurs Res,
19(3), 187-201.

Irrgang, J. J. (1999). Development of a health related quality of life instrument to assess
physical function related to pathology and impairment of the knee: University

of Pittsburgh.


https://www.researchgate.net/publication/286532586_Flexibility_and_physical_functions_of_older_adults_A_review
https://www.researchgate.net/publication/286532586_Flexibility_and_physical_functions_of_older_adults_A_review

174

Irrgang JJ, Snyder-Mackler L, Wainner RS, Fu FH, & CD., H. (1998). Development of a
patient-reported measure of function of the knee : Knee Outcome Survey

Activities of Daily Living Scale. Journal of Bone & Joint Surgery -American so, 1132-

1145.

Jack, K., McLean, S. M., Moffett, J. K., & Gardiner, E. (2010). Barriers to treatment

adherence in physiotherapy outpatient clinics: A systematic review. Manual

Therapy, 15(3), 220-228. doi:http://dx.doi.org/10.1016/j.math.2009.12.004

Jakobsen, T. L., Christensen, M., Christensen, S. S., Olsen, M., & Bandholm, T. (2010).
Reliability of knee joint range of motion and circumference measurements after
total knee arthroplasty: does tester experience matter? Physiother Res Int, 15(3),
126-134. d0i:10.1002/pri.450

Jalayondeja, C. (2014. Timed Up and Go Test (TUG). Journal of Medical Technology and
Physical Therapy, 26(1), 5-16.

Jan, M.-H., Lin, C.-H., Lin, Y.-F., Lin, J.-J., & Lin, D.-H. (2009). Effects of weight-bearing versus
nonweight-bearing exercise on function, walking speed, and position sense in
participants with knee osteoarthritis: a randomized controlled trial. Archives of
Physical Medicine and Rehabilitation, so(s), 897-904.

Janke, M., Davey, A., & Kleiber, D. (2006). Modeling change in older adults' leisure
activities. Leisure Sciences, 28(3), 285-303.

Jansen, M. J., Viechtbauer, W., Lenssen, A. F., Hendriks, E. J., & de Bie, R. A. (2011).
Strength training alone, exercise therapy alone, and exercise therapy with
passive manual mobilisation each reduce pain and disability in people with
knee osteoarthritis: a systematic review. Journal of Physiotherapy, 57(1), 11-20.

Jansen, M. J., Viechtbauer, W., Lenssen, A. F., Hendriks, E. J. M., & de Bie, R. A. (2011).
Strength training alone, exercise therapy alone, and exercise therapy with
passive manual mobilisation each reduce pain and disability in people with
knee osteoarthritis: a systematic review. Journal of Physiotherapy, 57(1), 11-20.

doi:http://dx.doi.org/10.1016/51836-9553(11)70002-9

Jenkinson, C. M., Doherty, M., Avery, A. J., Read, A, Taylor, M. A,, Sach, T. H., . . . Muir, K.
R. (2009). Effects of dietary intervention and quadriceps strengthening exercises on

pain and function in overweight people with knee pain: randomised controlled


http://dx.doi.org/10.1016/j.math.2009.12.004
http://dx.doi.org/10.1016/S1836-9553(11)70002-9

175

trial. BMJ, 339. doi:10.1136/bmj.b3170

Jensen, M. P., & McFarland, C. A. (1993). Increasing the reliability and validity of pain
intensity measurement in chronic pain patients. Pain, 55(2), 195-203.

Jinks, C., Jordan, K., & Croft, P. (2001). The Knee Pain Screening Tool (KNEST). Retrieved
from

https://www.keele.ac.uk/pchs/disseminatingourresearch/researchtools/knest/

Jinks, C., Jordan, K., & Croft, P. (2002. Measuring the population impact of knee pain and
disability with the Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAQ). Pain, 100(1-2), 55-64.

Jinks, C., Jordan, K., & Croft, P. (2007). Osteoarthritis as a public health problem: the
impact of developing knee pain on physical function in adults living in the
community: (KNEST 3). Rheumatology (Oxford), as(5), 877-881.
doi:10.1093/rheumatology/kemots

Jinks, C., Jordan, K, Ong, B. N., & Croft, P. (2000). A brief screening tool for knee pain in
primary care (KNEST). 2. Results from a survey in the general population aged so
and over. Rheumatology (Oxford), 431, 55-61. doi:10.1093/rheumatology/kegass

Joe, J., & Demiris, G. (2013). Older adults and mobile phones for health: a review. Journal
of biomedical informatics, 4e(5), 947-954. d0i:10.1016/j.jbi.2013.06.008

Jones, C. J., Rikli, R. E., & Beam, W. C. (1999). A 30-s chair-stand test as a measure of lower
body strength in community-residing older adults. Res Q Exerc Sport, 70(2), 113-119.
d0i:10.1080/02701367.1999.10608028

Jordan, J. L., Holden, M. A,, Mason, E. E., & Foster, N. E. (2010. Interventions to improve
adherence to exercise for chronic musculoskeletal pain in adults. Cochrane
Database Syst Rev(1), Cdoososs. doi:10.1002/14651858.CD005956. pub2

Juhl, C,, Christensen, R., Roos, E. M., Zhang, W., & Lund, H. (2014). Impact of exercise type
and dose on pain and disability in knee osteoarthritis: A systematic review and
meta-regression analysis of randomized controlled trials. Arthritis &
rheumatology, 66(3), 622-636.

Kawabata, Y., & Hiura, M. (2008. The CS-30 Test is a Useful Assessment Tool for Predicting

Falls in Community-Dwelling Elderly People. Rigakuryoho Kagaku, 23(3), a41-445.


https://www.keele.ac.uk/pchs/disseminatingourresearch/researchtools/knest/

176

doi:10.1589/rika.23.441

Keaitthaweepong, K. (2017). The Demand Of Mobile Applications For Elderly In Thailand.
(Master of Business Administration). Thammasat University, Thammasat
University, Thailand.

Ketchan, U., Salungyou, N., & Makkha, S. (2018). Research Report of the Impacts of the
Line Application Utilization on Elderly Lifestyle in Bangpakong Sub-District,
Chachoengsao Province. Rajapark Journal, 12(2s). Retrieved from https://tci-

thaijo.org/index.php/RIPJ/article/view/121375/92590

Khanna, A. (2015). Facebook's Privacy Incident Response: a study of geolocation sharing
on Facebook Messenger. Harvard Dataverse, August.

Killingback, C., Tsofliou, F., & Clark, C. (2017. Older people’s adherence to community-
based group exercise programmes: a multiple-case study. BMC public health,
17(1), 1-12.

Kim, I. J., Kim, H. A, Seo, Y.-I., Jung, Y. O., Song, Y. W., Jeong, J. Y., & Kim, D. H. (2011).
Prevalence of Knee Pain and Its Influence on Quality of Life and Physical
Function in the Korean Elderly Population: A Community Based Cross-Sectional
Study. Journal of Korean Medical Science, 26(9), 1140-1146. d0Oi:10.3346/jKms.2011.26.9.1140

Kim, J. Y., & Kim, J. I. (2003). The Effect of the Self-efficacy, Group Cohesion, Family
Support on Adherence of Aquatic Exercise in Arthritis Patients. Journal of
muscle and joint health, 1001), 19-31.

Kim, W., Jin, Y. S., Lee, C. S,, Bin, S.-i., Lee, S. Y., & Choi, K. H. (2015). Influence of knee
pain and low back pain on the quality of life in adults older than so years of
age. PM&R, 79), 955-961.

King, A. C. (2001). Interventions to promote physical activity by older adults. J Gerontol A
Biol Sci Med Sci, 56 Spec No 2, 36-46. doi:10.1093/gerona/se.suppl_2.36

King, A. C., Kiernan, M., Oman, R. F., Kraemer, H. C., Hull, M., & Ahn, D. (1997. Can we
identify who will adhere to long-term physical activity? Signal detection
methodology as a potential aid to clinical decision making. Health Psychology,
16(4), 380.

King, A. C., & King, D. K. (2010. Physical activity for an aging population. Public health

reviews, 32(2), 401.


https://tci-thaijo.org/index.php/RJPJ/article/view/121375/92590
https://tci-thaijo.org/index.php/RJPJ/article/view/121375/92590

177

Kinnafick, F.-E., Th@ggersen-Ntoumani, C., & Duda, J. (2016). The effect of need supportive
text messages on motivation and physical activity behaviour. Journal of
behavioral medicine, 39a), 574-586. d0i:10.1007/510865-016-9722-1

Kluzek, S., Sanchez-Santos, M. T., Leyland, K. M., Judge, A., Spector, T. D., Hart, D., . . .
Arden, N. K. (2015). Painful knee but not hand osteoarthritis is an independent
predictor of mortality over 23 years follow-up of a population-based cohort of

middle-aged women. Annals of the Rheumatic Diseases. doi:10.1136/annrheumdis-
2015-208056

Knoop, J., Dekker, J., van der Leeden, M., van der Esch, M., Thorstensson, C. A,
Gerritsen, M., . . . Steultjens, M. P. M. (2013). Knee joint stabilization therapy in
patients with osteoarthritis of the knee: a randomized, controlled trial.
Osteoarthritis and Cartilage, 21(8), 1025-1034. d0i:10.1016/j.jOCa.2013.05.012

Ko, S. U., Simonsick, E. M., & Ferrucci, L. (2015). Gait energetic efficiency in older adults
with and without knee pain: results from the Baltimore Longitudinal Study of
Aging. Age (Dordr), 37(1), 9754. d0i:10.1007/511357-015-9754-4

Koh, L. H., Hagger, M. S., Goh, V. H. H., Hart, W. G., & Gucciardi, D. F. (2017). Effects of a
brief action and coping planning intervention on completion of preventive
exercises prescribed by a physiotherapist among people with knee pain. Journal
of Science and Medicine in Sport. doi:10.1016/}.jsams.2017.02.008

Kohlstedt, S. S., Weissbrod, C. S., Colangelo, A. M., & Carter, M. M. (2013). Psychological
factors influencing exercise adherence among females. Psychology, a12), 917.

Kongsanae, P. (2011). The effect of a mindfulness meditation program on knee pain
among older persons with knee osteoarthritis. (Master of Nursing Science
Program ). Chulalongkorn University, Bangkok.

Kosorok, M. R., Omenn, G. S., Diehr, P., Koepsell, T. D., & Patrick, D. L. (1992). Restricted
activity days among older adults. Am J Public Health, s29), 1263-1267.

Krebs, E. E., Carey, T. S., & Weinberger, M. (2007). Accuracy of the Pain Numeric Rating
Scale as a Screening Test in Primary Care. Journal of General Internal Medicine,
22(10), 1453-1458. d0Ii:10.1007/511606-007-0321-2

Kumar, S., & Zahn, C. (2003). Mobile communications: evolution and impact on business

operations. Technovation, 23(), 515-520. doi:https://doi.ore/10.1016/50166-4972(02)00120-7



https://doi.org/10.1016/S0166-4972(02)00120-7

178

Lamb, S., Guralnik, J., Buchner, D., Ferrucci, L., Hochberg, M., Simonsick, E., & Fried, L.
(2000. Factors that modify the association between knee pain and mobility
limitation in older women: the Women's Health and Aging Study. Annals of the
Rheumatic Diseases, 59(5), 331-337. doi:10.1136/ard.59.5.331

Lauricella, S., & Kay, R. (2013). Exploring the use of text and instant messaging in higher
education classrooms. Research in Learning Technology, 21.

Lavine, R. (2010). lliotibial band friction syndrome. Current Reviews in Musculoskeletal
Medicine, 3(1-4), 18-22. d0i:10.1007/512178-010-9061-8

Lee, F.-K. I, Lee, T.-F. D., & So, W. K.-W. (2016). Effects of a tailor-made exercise program
on exercise adherence and health outcomes in patients with knee osteoarthritis:
a mixed-methods pilot study. Clin Interv Aging, 11, 1391-1402. doi:10.2147/CIA.S111002

Lee, K. M., Kang, S.-B., Chung, C. Y., Park, M. S, Kang, D.-w., & Chang, C. b. (2018). Factors
associated with knee pain in 5148 women aged 50 years and older: A population-
based study. PLoS ONE, 13(3), €0192478. doi:10.1371/journal.pone.o192478

Leesa-nguansuk, S. (2017). Line looks beyond messaging app Bangkok Post. Retrieved

from https://www.bangkokpost.com/tech/apps/i218453/line-looks-beyond-

messaging-app

Leveille, S. G., Jones, R. N,, Kiely, D. K., & et al. (2009). Chronic musculoskeletal pain and
the occurrence of falls in an older population. JAMA, 302(20), 2214-2221.
doi:10.1001/jama.2009.1738

Lilje, S. C., Olander, E., Berglund, J., Skillgate, E., & Anderberg, P. (2017. Experiences of
Older Adults With Mobile Phone Text Messaging as Reminders of Home
Exercises After Specialized Manual Therapy for Recurrent Low Back Pain: A
Qualitative Study. JMIR mHealth and uHealth, 5(3), e39-e39. doi:10.2196/mhealth.7184

Lim, S. S., Vos, T., Flaxman, A. D., Danaei, G., Shibuya, K., Adair-Rohani, H., . . . Andrews,
K. G. (2012. A comparative risk assessment of burden of disease and injury
attributable to 67 risk factors and risk factor clusters in 21 regions, 1990-2010: a
systematic analysis for the Global Burden of Disease Study 2010. The lancet,
380(9859), 2224-2260.

LINE Corporation. (2011). Line (software). Retrieved from https://line.me/en/

LINE Corporation. (2014). Make your app your own with LINE Themes! LINE Web Store.


https://www.bangkokpost.com/tech/apps/1218453/line-looks-beyond-messaging-app
https://www.bangkokpost.com/tech/apps/1218453/line-looks-beyond-messaging-app
https://line.me/en/

179

Retrieved from https://store.line.me/notice/ssos57

Liu, Q., Niu, J., Ke, Y., Huang, J., Li, H., Wu, X, . .. Lin, J. (2015. Knee symptomatic
osteoarthritis, walking disability and all-cause mortality in the population-based
longitudinal Wuchuan Osteoarthritis Study. Osteoarthritis and Cartilage, 23, A171-
A178. d0i:10.1016/j.jOCa.2015.02.950

Logerstedt DS, Scalzitti D, & Bennell KL. (2018). Knee Pain and Mobility Impairments:
Clinical Practice Guidelines Revision 2018 journal of orthopaedic and sports

physical therapy as(), 1-3. Retrieved from

https://www.orthopt.org/uploads/content files/files/KneewszoMeniscuswszoands20

ArticularszoCartilages20Revisionw20Decision%20Trees20andsz0Components.pdf

Luszczynska, A. (2006). Effects of an implementation intention intervention on physical
activity after Ml are mediated by cognitive processes, change in forming action
plans. Social Science and Medicine, 62, 900-908.

Luttgens, K., & Hamilton, N. (1997 Kinesiology: scientific basis of human motion (sth ed.).
Madison, Wisconsin: Brown & Benchmark.

MacPhail, M., Mullan, B., Sharpe, L., MacCann, C., & Todd, J. (2014. Using the health
action process approach to predict and improve health outcomes in individuals
with type 2 diabetes mellitus. Diabetes, Metabolic Syndrome and Obesity:
Targets and Therapy, 1, 469-479. doi:10.2147/DMSQO.Seg428

Maina, T. M. (2013). Instant messaging an effective way of communication in workplace.
arXiv preprint arXiv:1310.8489.

Manini, T. M., Newman, A. B., Fielding, R., Blair, S. N., Perri, M. G., Anton, S. D, . . . Group,
L. R. (2010). Effects of exercise on mobility in obese and non-obese older adults.
Obesity (Silver Spring, Md.), 18(), 1168-1175. d0i:10.1038/00Y.2009.317

McAuley, E., Morris, K. S., Motl, R. W., Hu, L., Konopack, J. F., & Elavsky, S. (2007). Long-
term follow-up of physical activity behavior in older adults. Health Psychol, 26),
375-380. dOI:10.1037/0278-6133.26.3.375

McCarthy, M. M., & Strickland, S. M. (2013). Patellofemoral pain: an update on diagnostic
and treatment options. Current Reviews in Musculoskeletal Medicine, s(2), 188-194.
doi:10.1007/512178-013-9159-X

McHugh, M., Droy, E., Muscatelli, S., & Gagnier, J. J. (2020. Measures of adult knee


https://store.line.me/notice/880657
https://www.orthopt.org/uploads/content_files/files/Knee%20Meniscus%20and%20Articular%20Cartilage%20Revision%20Decision%20Tree%20and%20Components.pdf
https://www.orthopt.org/uploads/content_files/files/Knee%20Meniscus%20and%20Articular%20Cartilage%20Revision%20Decision%20Tree%20and%20Components.pdf

180

function.
Medical Service Department of Bangkok. (2016). Osteoarthritis of the Knee Retrieved from

http.//www.msdbangkok.go.th/healthconnor_Osteoarthritise2oofe2othewzoKknee.ht

m

Mikesky, A. E., Mazzuca, S. A., Brandt, K. D., Perkins, S. M., Damush, T., & Lane, K. A. (2006).
Effects of strength training on the incidence and progression of knee
osteoarthritis. Arthritis Rheum, 55(5), 690-699. d0i:10.1002/art.22245

Miranda, H., Viikari-Juntura, E., Martikainen, R., & Riihimaki, H. (2002. A prospective study
on knee pain and its risk factors. Osteoarthritis Cartilage, 10®), 623-630.

Miranda, H., Viikari-Juntura, E., Martikainen, R., & Riihimaki, H. (2002. A prospective study

on knee pain and its risk factors. Osteoarthritis and Cartilage, 10(@®), 623-630.

doi:https://doi.org/10.1053/j0Ca.2002.0796

Mitchell, H. L., & Hurley, M. V. (2008). Management of chronic knee pain: A survey of
patient preferences and treatment received. BMC Musculoskeletal Disorders, 9,
123-123. d0i:10.1186/1471-2474-9-123

Montag, C., Becker, B., & Gan, C. (2018. The Multipurpose Application WeChat: A Review
on Recent Research. Frontiers in psychology, 9, 2247-2247. d0i:10.3389/fpSYyg.2018.02247

Morrison, J. B. (1970). The mechanics of the knee joint in relation to normal walking. J
Biomech, 3(1), 51-61.

Maller, A. M., Khoo, S., & Morris, T. (2016). Text Messaging for Exercise Promotion in Older
Adults From an Upper-Middle-Income Country: Randomized Controlled Trial.
Journal of medical Internet research, 1s(1), es-e5. doi:10.2196/jmir.5235

Muraki, S., Oka, H., Akune, T., Mabuchi, A., En-yo, Y., Yoshida, M., . . . Yoshimura, N. (2009).
Prevalence of radiographic knee osteoarthritis and its association with knee pain
in the elderly of Japanese population-based cohorts: The ROAD study.

Osteoarthritis and Cartilage, 17(9), 1137-1143.

doi:http://dx.doi.org/10.1016/].j0Ca.2009.04.005

Muthunarayanan, L., Ramraj, B., & Russel, J. (2015). Prevalence of pain among rural adults
seeking medical care through medical camps in Tamil Nadu. /ndian Journal of
Pain, 29(1), 36-40. d0i:10.4103/0970-5333.145944

National Statistical Office. (2015. Population and household statistics in Bangkok


http://www.msdbangkok.go.th/healthconnor_Osteoarthritis%20of%20the%20Knee.htm
http://www.msdbangkok.go.th/healthconnor_Osteoarthritis%20of%20the%20Knee.htm
https://doi.org/10.1053/joca.2002.0796
http://dx.doi.org/10.1016/j.joca.2009.04.005

181

(classified by the county) in 2015. Retrieved from

http://service.nso.go.th/nso/web/statseries/statseriesor.html

Nevitt, M. C., Felson, D. T., Williams, E. N., & Grady, D. (2001). The effect of estrogen plus
progestin on knee symptoms and related disability in postmenopausal women:
The Heart and Estrogen/Progestin Replacement Study, a randomized, double-
blind, placebo-controlled trial. Arthritis Rheum, aa(), 811-818. d0i:10.1002/1529-
0131(200104)44:4<811::aid-anr137>3.0.co;2-f

Nguyen, U.-S. D. T., Zhang, Y., Zhu, Y., Niu, J., Zhang, B., Aliabadi, P., & Felson, D. T. (2011).
Increasing Prevalence of Knee Pain and Symptomatic Knee Osteoarthritis.
Annals of Internal Medlcine, 155(11), 725-732. d0i:10.1059/0003-4819-155-11-201112060-00004

Noh, D. K., Lim, J. Y., Shin, H. I., & Paik, N. J. (2008). The effect of aquatic therapy on
postural balance and muscle strength in stroke survivors--a randomized
controlled pilot trial. Clin Rehabil, 22(10-11), 966-976. d0i:10.1177/0269215508091434

Norkin, C. C., & White, D. J. (2016). Measurement of joint motion: a guide to goniometry:
FA Davis.

O'Brien, D. M., Bassett, S. P., & McNair, P. P. (2013). The effect of action and coping plans
on exercise adherence in people with lower limb osteoarthritis: a feasibility
study. New Zealand Journal of Physiotherapy, 41(2), 49-57. Retrieved from

http://search.proquest.com/docview/14a13255081?7accountid=15637

http://sfx.car.chula.ac.th:3a1o/sfxlclai?url ver=7Z39.88-

2004&rft val fmt=info:ofi/fmt:kev:mtx:;journal&genre=unknown&sid=ProQ:ProQ%s3

Ahealthcompleteshell&atitle=The+effect+of+action+and+coping+plans+on+exe

rcise+adherence+in+people+with+lower+limb+osteoarthritis%sA+a-feasibility+st

udy&title=New+Zealand+Journal+of+Physiotherapy&issn=03037193&date=2013-07-

01&volume=41&issue=28&spage=49&au=0%27Brien%2C+Daniel%2C+MHSc%3BBasset

1%2C+Sandra%2C+PhD%3BMcNair%2C+Peter%2C+PhD&isbn=&jtitle=New+Zealan

d+Journal+of+Physiotherapy&btitle=&rft id=info:eric/&ft id=info:doi
O'Mahony, D., & Foote, C. (1998). Prospective evaluation of unexplained syncope,
dizziness, and falls among community-dwelling elderly adults. J Gerontol A Biol

Sci Med Sci, 53(6), Ma3s-440.


http://service.nso.go.th/nso/web/statseries/statseries01.html
http://search.proquest.com/docview/1413255081?accountid=15637
http://sfx.car.chula.ac.th:3410/sfxlcl41?url_ver=Z39.88-2004&rft_val_fmt=info:ofi/fmt:kev:mtx:journal&genre=unknown&sid=ProQ:ProQ%3Ahealthcompleteshell&atitle=The+effect+of+action+and+coping+plans+on+exercise+adherence+in+people+with+lower+limb+osteoarthritis%3A+a+feasibility+study&title=New+Zealand+Journal+of+Physiotherapy&issn=03037193&date=2013-07-01&volume=41&issue=2&spage=49&au=O%27Brien%2C+Daniel%2C+MHSc%3BBassett%2C+Sandra%2C+PhD%3BMcNair%2C+Peter%2C+PhD&isbn=&jtitle=New+Zealand+Journal+of+Physiotherapy&btitle=&rft_id=info:eric/&rft_id=info:doi/
http://sfx.car.chula.ac.th:3410/sfxlcl41?url_ver=Z39.88-2004&rft_val_fmt=info:ofi/fmt:kev:mtx:journal&genre=unknown&sid=ProQ:ProQ%3Ahealthcompleteshell&atitle=The+effect+of+action+and+coping+plans+on+exercise+adherence+in+people+with+lower+limb+osteoarthritis%3A+a+feasibility+study&title=New+Zealand+Journal+of+Physiotherapy&issn=03037193&date=2013-07-01&volume=41&issue=2&spage=49&au=O%27Brien%2C+Daniel%2C+MHSc%3BBassett%2C+Sandra%2C+PhD%3BMcNair%2C+Peter%2C+PhD&isbn=&jtitle=New+Zealand+Journal+of+Physiotherapy&btitle=&rft_id=info:eric/&rft_id=info:doi/
http://sfx.car.chula.ac.th:3410/sfxlcl41?url_ver=Z39.88-2004&rft_val_fmt=info:ofi/fmt:kev:mtx:journal&genre=unknown&sid=ProQ:ProQ%3Ahealthcompleteshell&atitle=The+effect+of+action+and+coping+plans+on+exercise+adherence+in+people+with+lower+limb+osteoarthritis%3A+a+feasibility+study&title=New+Zealand+Journal+of+Physiotherapy&issn=03037193&date=2013-07-01&volume=41&issue=2&spage=49&au=O%27Brien%2C+Daniel%2C+MHSc%3BBassett%2C+Sandra%2C+PhD%3BMcNair%2C+Peter%2C+PhD&isbn=&jtitle=New+Zealand+Journal+of+Physiotherapy&btitle=&rft_id=info:eric/&rft_id=info:doi/
http://sfx.car.chula.ac.th:3410/sfxlcl41?url_ver=Z39.88-2004&rft_val_fmt=info:ofi/fmt:kev:mtx:journal&genre=unknown&sid=ProQ:ProQ%3Ahealthcompleteshell&atitle=The+effect+of+action+and+coping+plans+on+exercise+adherence+in+people+with+lower+limb+osteoarthritis%3A+a+feasibility+study&title=New+Zealand+Journal+of+Physiotherapy&issn=03037193&date=2013-07-01&volume=41&issue=2&spage=49&au=O%27Brien%2C+Daniel%2C+MHSc%3BBassett%2C+Sandra%2C+PhD%3BMcNair%2C+Peter%2C+PhD&isbn=&jtitle=New+Zealand+Journal+of+Physiotherapy&btitle=&rft_id=info:eric/&rft_id=info:doi/
http://sfx.car.chula.ac.th:3410/sfxlcl41?url_ver=Z39.88-2004&rft_val_fmt=info:ofi/fmt:kev:mtx:journal&genre=unknown&sid=ProQ:ProQ%3Ahealthcompleteshell&atitle=The+effect+of+action+and+coping+plans+on+exercise+adherence+in+people+with+lower+limb+osteoarthritis%3A+a+feasibility+study&title=New+Zealand+Journal+of+Physiotherapy&issn=03037193&date=2013-07-01&volume=41&issue=2&spage=49&au=O%27Brien%2C+Daniel%2C+MHSc%3BBassett%2C+Sandra%2C+PhD%3BMcNair%2C+Peter%2C+PhD&isbn=&jtitle=New+Zealand+Journal+of+Physiotherapy&btitle=&rft_id=info:eric/&rft_id=info:doi/
http://sfx.car.chula.ac.th:3410/sfxlcl41?url_ver=Z39.88-2004&rft_val_fmt=info:ofi/fmt:kev:mtx:journal&genre=unknown&sid=ProQ:ProQ%3Ahealthcompleteshell&atitle=The+effect+of+action+and+coping+plans+on+exercise+adherence+in+people+with+lower+limb+osteoarthritis%3A+a+feasibility+study&title=New+Zealand+Journal+of+Physiotherapy&issn=03037193&date=2013-07-01&volume=41&issue=2&spage=49&au=O%27Brien%2C+Daniel%2C+MHSc%3BBassett%2C+Sandra%2C+PhD%3BMcNair%2C+Peter%2C+PhD&isbn=&jtitle=New+Zealand+Journal+of+Physiotherapy&btitle=&rft_id=info:eric/&rft_id=info:doi/
http://sfx.car.chula.ac.th:3410/sfxlcl41?url_ver=Z39.88-2004&rft_val_fmt=info:ofi/fmt:kev:mtx:journal&genre=unknown&sid=ProQ:ProQ%3Ahealthcompleteshell&atitle=The+effect+of+action+and+coping+plans+on+exercise+adherence+in+people+with+lower+limb+osteoarthritis%3A+a+feasibility+study&title=New+Zealand+Journal+of+Physiotherapy&issn=03037193&date=2013-07-01&volume=41&issue=2&spage=49&au=O%27Brien%2C+Daniel%2C+MHSc%3BBassett%2C+Sandra%2C+PhD%3BMcNair%2C+Peter%2C+PhD&isbn=&jtitle=New+Zealand+Journal+of+Physiotherapy&btitle=&rft_id=info:eric/&rft_id=info:doi/
http://sfx.car.chula.ac.th:3410/sfxlcl41?url_ver=Z39.88-2004&rft_val_fmt=info:ofi/fmt:kev:mtx:journal&genre=unknown&sid=ProQ:ProQ%3Ahealthcompleteshell&atitle=The+effect+of+action+and+coping+plans+on+exercise+adherence+in+people+with+lower+limb+osteoarthritis%3A+a+feasibility+study&title=New+Zealand+Journal+of+Physiotherapy&issn=03037193&date=2013-07-01&volume=41&issue=2&spage=49&au=O%27Brien%2C+Daniel%2C+MHSc%3BBassett%2C+Sandra%2C+PhD%3BMcNair%2C+Peter%2C+PhD&isbn=&jtitle=New+Zealand+Journal+of+Physiotherapy&btitle=&rft_id=info:eric/&rft_id=info:doi/

182

O'Reilly, S., Muir, K., & Doherty, M. (1999). Effectiveness of home exercise on pain and
disability from osteoarthritis of the knee: a randomised controlled trial. Annals

of the Rheumatic Diseases, ss(1), 15-19. Retrieved from

http://www.ncbi.nlm.nih.gov/pmc/articles/PMCi752761/

O'Reilly, S. C., Muir, K. R., & Doherty, M. (1996). Screening for pain in knee osteoarthritis:
Which question? Annals of The Rheumatic Diseases, 55, 931-933.
doi:t0.113¢/ard.55.12.931

Official Statistics Registeration System. (2015a). Statistic of population (classified by the
aged) in Bangkhen district , Bangkok. Retrieved from

http://stat.dopa.go.th/stat/statnew/upstat_age disp.php

Official Statistics Registeration System. (2015b). Statistic of population (classified by the

aged) in Saimai district , Bangkok. Retrieved from

http://stat.dopa.go.th/stat/statnew/upstat age disp.php

Oida, Y., Morozumi, K., Nakamura, N., Kitabatake, Y., Shiozawa, S., Sato, S., . . . Itakura, M.
(2008). [Effectiveness of a community health service program using exercise
intervention for elderly people with osteoarthritis of the knees: a randomized
controlled trial]l. Nihon Koshu Eisei Zasshi, 55), 228-237.

Oka, T., Ono, R., Tsuboi, Y., Wada, O., Kaga, T., Tamura, Y., & Mizuno, K. (2020). Association
of objectively measured physical activity with combined bilateral knee and low-
back pain in older adults with knee osteoarthritis: A cross-sectional study.
Physical therapy research, E10037.

Okanishi, Y., Takahashi, M., & Turumi, T. (2001). Physiotherapy of leg joint disorders.
Mitsuwa Shoten, Tokyo.

Olson, W. R., & Rechkemmer, L. (1993). Popliteus tendinitis. / Am Podiatr Med Assoc, 839,
537-540. d0Ii:10.7547/87507315-83-9-537

Ongsantiphap, P., Pirunsan, U., & Paungmali, A. (2015). Reliability study of outcome
measures in subjects with knee osteoarthritis. Bulletin of Chiang Mai Associated

Medlical Sciences, 4s(2), 107-114. Retrieved from https://www.tci-

thaijo.org/index.php/bulletinAMS/article/view/s9860/49162

Osuka, Y., Jung, S., Kim, T., Okubo, Y., Kim, E., & Tanaka, K. (2015). Effects of exercise for

older married couples on exercise adherence and physical fitness. Japanese


http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1752761/
http://stat.dopa.go.th/stat/statnew/upstat_age_disp.php
http://stat.dopa.go.th/stat/statnew/upstat_age_disp.php
https://www.tci-thaijo.org/index.php/bulletinAMS/article/view/59860/49162
https://www.tci-thaijo.org/index.php/bulletinAMS/article/view/59860/49162

183

Journal of Physical Fitness and Sports Medicine, s4(), 407-418.
doi:10.7600/jspfsm.e4.407

Osuka, Y., Jung, S., Kim, T., Okubo, Y., Kim, E., & Tanaka, K. (2017). Does attending an
exercise class with a spouse improve long-term exercise adherence among
people aged 65 years and older: a ssmonth prospective follow-up study. BMC
geriatrics, 17(1), 170.

Park, C.-H., Elavsky, S., & Koo, K.-M. (2014). Factors influencing physical activity in older
adults. J Exerc Rehabil, 10(1), 45-52. d0i:10.12965/j€r.140089

Peat, G., McCarney, R., & Croft, P. (2001). Knee pain and osteoarthritis in older adults: a
review of community burden and current use of primary health care. Ann
Rheum Dis, 60(2), 91-97.

Pecina, M., Bojanic, I., & Haspl, M. (2001). Overuse injury syndromes of the knee. Arh Hig
Rada Toksikol, s2a), 429-a39.

Pedersen, M. M., Zebis, M. K., Langberg, H., Poulsen, O. M., Mortensen, O. S., Jensen, J.
N., ... Andersen, L. L. (2013 Influence of self-efficacy on compliance to
workplace exercise. Int J Behav Med, 20(3), 365-370. d0i:10.1007/512529-012-9239-0

Pettee, K. K, Brach, J. S., Kriska, A. M., Boudreau, R., Richardson, C. R., Colbert, L. H., . ..
Newman, A. B. (2006). Influence of marital status on physical activity levels among
older adults. Med Sci Sports Exerc, 38(3), 541-546. d0i:10.1249/01.MS5.0000191346.95244.f7

Picorelli, A. M. A, Pereira, L. S. M., Pereira, D. S., Felicio, D., & Sherrington, C. (2014).
Adherence to exercise programs for older people is influenced by program
characteristics and personal factors: a systematic review. Journal of

Physiotherapy, 603), 151-156. doi:https://doi.org/10.1016/1.jphys.2014.06.012

Pimpituk, S., Nualnetr, N., & Eungpinichpong, W. (2011). The effects of a physical therapy
service based on patient-centered approach on adherence to home programs in
persons with knee pain. Journal of Medlical Teachnology and Physucal
Therapy, 23(2), 186-196. Retrieved from

http://thailand.digitaljournals.org/index.php/JMTPT/article/viewFile/s100/7548

Pisters, M. F., Veenhof, C., Schellevis, F. G., Twisk, J. W., Dekker, J., & De Bakker, D. H.
(2010). Exercise adherence improving long-term patient outcome in patients with

osteoarthritis of the hip and/or knee. Arthritis Care Res (Hoboken), s2(s), 1087-1094.


https://doi.org/10.1016/j.jphys.2014.06.012
http://thailand.digitaljournals.org/index.php/JMTPT/article/viewFile/8100/7548

184

doi:10.10027aCr.20182

Pitantananukune, P., & Surit, P. (2011). Chronic Pain Management of Older Persons Living
in a Community. Journal of Nurses' Association of Thailand ,North-Eastern
Division, 29(a), 58-68.

Piva, S. R., Gil, A. B., Moore, C. G., & Fitzgerald, G. K. (2009). Responsiveness of the
activities of daily living scale of the knee outcome survey and numeric pain
rating scale in patients with patellofemoral pain. J Rehabil Med, 41(3), 129-135.
doi:10.2340/16501977-0295

Podsiadlo, D., & Richardson, S. (1991). The Timed “Up & Go”: A Test of Basic Functional
Mobility for Frail Elderly Persons. Journal of the American Geriatrics Society,
39(2), 142-148. A0i:10.1111/).1532-5415.1991.1D01616 X

Poncumhak, P., Suwannakul, B., & Srithawong, A. (2016). Validity of five times sit to stand
test for the evaluation of risk of fall in community-dwelling older adults. Bull
Chiang Mai Assoc Med Sci, 49(2), 236-244. Retrieved from

http://journal.ams.cmu.ac.th/index.php/j/article/viewFile/1208/1018

Pongchaiyakul, C., Neuyen, T. V., Kosulwat, V., Rojroongwasinkul, N., Charoenkiatkul, S.,
Pongchaiyakul, C., . . . Rajatanavin, R. (2006). Defining obesity by body mass index
in the Thai population: an epidemiologic study. Asia Pac J Clin Nutr, 15(3), 293-299.

Poolsawat, W. (2007. Physical Activity of The Older Adults in Bangkok. (Master of Science
in Public Health). Mahidol University, Bangkok, Thailand. Retrieved from

http://mulineti1limahidol.ac.th/thesis/2550/cdaoo/as36796.pdf

Porcheret, M., Jordan, K., & Croft, P. (2007). Treatment of knee pain in older adults in
primary care: development of an evidence-based model of care.
Rheumatology, as(), s38-648. doi:10.1093/rheumatology/kelzao

Porcheret, M., Jordan, K., Jinks, C., & Society, P. C.i. c. w. t. P. C. R. (2007). Primary care
treatment of knee pain—a survey in older adults. Rheumatology, as(11), 1694-1700.
doi:10.1093,rheumatology/kem232

Public Health Center 24. (2018). The Report of Knee pain visiting in Public Health Center,
Bangkhen. Public Health Center 24, Bangkhen Bangkok.

Public Health Center s1. (2018). The report of knee pain in older adult at Public Health
Saimai. Public Health Center 61, Saimai. Bagkok, Thailand.


http://journal.ams.cmu.ac.th/index.php/j/article/viewFile/1208/1018
http://mulinet11.li.mahidol.ac.th/thesis/2550/cd400/4636796.pdf

185

Quicke, J., Foster, N., Ogollah, R., Croft, P., & Holden, M. (2016). Can attitudes and beliefs
about exercise predict future physical activity level in older adults with knee
pain? Osteoarthritis and Cartilage, 2a, Sass.

Quicke, J. G., Foster, N.E., Thomas, M. J., & Holden, M. A. (2015a). Is long-term physical
activity safe for older adults with knee pain?: a systematic review. Osteoarthritis
Cartilage, 23(9), 1445-1456. d0i:10.1016/j.JOCA.2015.05.002

Quicke, J. G, Foster, N. E., Thomas, M. J., & Holden, M. A. (2015b). Is long-term physical
activity safe for older adults with knee pain?: a systematic review. Osteoarthritis

and Cartilage, 239), 1445-1456. doi:http://dx.doi.ore/10.1016/].J0Ca.2015.05.002

Rakyoo, C., Hiransinsoonthorn, B., Nuang-nieo, A., & Boonsinsukh, R. (2013). Comparison of
time spent during Timed Up and Go Test with naming or arithmetic calculation
in Thai elderly. Thai Journal of Physical Therapy 35(2), 109-118.

Rawiworrakul, T., Sirapo-ngam, Y., Davis, A. H. T., Malathum, P., Kulthanan, T., &
Vorapongsathorn, T. (2007. A Community-Based Exercise Program promotes Self-
Efficacy for Exercise among Thai Women with Osteoarthritis of the Knee. Thai J

Nurs Res, 11(2), 132-150. Retrieved from http://www.tnc.or.th/files/2011/05/tnc_journal-

e25/thai_journal _of nursing research vol 11 no 2 apri_s3ssa.pdf

Rejeski, W. J., Katula, J., Rejeski, A., Rowley, J., & Sipe, M. (2005). Strength training in older
adults: does desire determine confidence? The Journals of Gerontology Series
B: Psychological Sciences and Social Sciences, sote), P335-P337.

Rejeski, W. J., Miller, M. E., Foy, C., Messier, S., & Rapp, S. (2001). Self-Efficacy and the
Progression of Functional Limitations and Self-Reported Disability in Older
Adults With Knee Pain. The Journals of Gerontology Series B: Psychological
Sciences and Social Sciences, 56(5), S261-S265. doi:10.1093/geronb/s6.5.5261

Resnick, B., & Jenkins, L. S. (2000). Testing the Reliability and Validity of the Self-Efficacy

for Exercise Scale. Nursing research, 493), 154-159. Retrieved from

http://www.udptclinic.com/journalclub/noajc/09 1o/Novos/TestingwzotheswzoReliabi

lityswz0andwzoValiditywzoofezothewsoSelf-Effica..[11pdf

Rhodes, R. E., Martin, A. D., Taunton, J. E., Rhodes, E. C., Donnelly, M., & Elliot, J. (1999).
Factors associated with exercise adherence among older adults. Sports

Medicine, 28(6), 397-411.


http://dx.doi.org/10.1016/j.joca.2015.05.002
http://www.tnc.or.th/files/2011/05/tnc_journal-625/thai_journal_of_nursing_research_vol_11_no_2_apri_83554.pdf
http://www.tnc.or.th/files/2011/05/tnc_journal-625/thai_journal_of_nursing_research_vol_11_no_2_apri_83554.pdf
http://www.udptclinic.com/journalclub/noajc/09_10/Nov09/Testing%20the%20Reliability%20and%20Validity%20of%20the%20Self-Effica..%5b1%5d.pdf
http://www.udptclinic.com/journalclub/noajc/09_10/Nov09/Testing%20the%20Reliability%20and%20Validity%20of%20the%20Self-Effica..%5b1%5d.pdf

186

Rikli, R. E., & Jones, C. J. (1999). Functional Fitness Normative Scores for Community-
Residing Older Adults, Ages s0-94. Journal of Aging and Physical Activity, 12), 162-
181. doi:10.1123/japa.7.2.162

Robson, C. (2002). Real world research. 2nd.

Rodrigues, R. C., Joao, T. M., Gallani, M. C, Cornelio, M. E., & Alexandre, N. M. (2013). The
"Moving Heart Program": an intervention to improve physical activity among

patients with coronary heart disease. Rev Lat Am Enfermagem, 21 Spec No, 18o-

189.

Rodriguez, C. S. (2001). Pain measurement in the elderly: a review. Pain Management
Nursing, 2(2), 38-a6.

Roebuck, J. (1979. When does" old age begin?: The evolution of the English definition.
Journal of Social History, 12(3), 416-428.

Rogers, M. W., & Wilder, F. V. (2008). The association of BMI and knee pain among persons
with radiographic knee osteoarthritis: A cross-sectional study. BMC
Musculoskeletal Disorders, 9(1), 1-6. d0i:10.1186/1471-2474-9-163

Roman-Blas, J. A., Castaneda, S., Largo, R., & Herrero-Beaumont, G. (2009. Osteoarthritis
associated with estrogen deficiency. Arthritis Research & Therapy, 11(5), 1-14.
doi:10.1186/ar2791

Room, J., Hannink, E., Dawes, H., & Barker, K. (2017). What interventions are used to
improve exercise adherence in older people and what behavioural techniques
are they based on? A systematic review. BMJ Open, 7(12). Retrieved from

http://bmjopen.bmj.com/content/7/12/€019221.abstract

S Gill, P., Kamath, A., & Singh Gill, T. (2012). Distraction: An assessment of smartphone
usage in health care work settings (Vol. 5).

Sakdulyatham, R., Preeyanont, S., Lipikorn, R., & Watakakosol, R. (2017). User Interface on
Smartphone for Elderly Users. International Journal of Automation and Smart
Technology, @), 147-155.

Sandal, L. F., Thorlund, J. B., Ulrich, R. S., Dieppe, P. A., & Roos, E. M. (2015). Exploring the
effect of space and place on response to exercise therapy for knee and hip
pain—a protocol for a double-blind randomised controlled clinical trial: the

CONEX trial. BMJ Open, 5(3). Retrieved from


http://bmjopen.bmj.com/content/7/12/e019221.abstract

187

http://bmjopen.bmj.com/content/s/3/ecor701.abstract

Sangkom, N. (2008). The Effectiveness of An Exercise Promoting and Educative Program
on Symptoms Severity in Adult Persons with Knee Osteoartritis. (Master of
Nursing Science Program ). Chulalongkorn Univeristy, Bangkok, Thailand.

Sarwar, M., & Soomro, T. (2013). Impact of Smartphone's on Society (Vol. 9s).

Scholz, U., Sniehotta, F. F., & Schwarzer, R. (2005). Predicting Physical Exercise in Cardiac
Rehabilitation: The Role of Phase-Specific Self-Efficacy Beliefs. Journal of Sport
and Exercise Psychology, 21(2), 135-151. d0i:10.1123/js€p.27.2.135

Schwarzer, R., Luszczynska, A., Ziegelmann, J. P., Scholz, U., & Lippke, S. (2008). Social-
cognitive predictors of physical exercise adherence: three longitudinal studies in
rehabilitation. Health Psychol, 271s), Ssa-63. doi:10.1037/0278-6133.27.1SUppl.).Ss4

Sealey, R., Raymond, J., Groeller, H., Rooney, K., & Crabb, M. (2015). Supporting
placement supervision in clinical exercise physiology. Asia-Pacific Journal of
Cooperative Education, 1s(1), 53-69.

Shelbourne, K. D., Biggs, A., & Gray, T. (2007). Deconditioned Knee: The Effectiveness of a
Rehabilitation Program that Restores Normal Knee Motion to Improve

Symptoms and Function. North American journal of sports physical therapy :

NAJSPT, 22), 81-89. Retrieved from https://pubmed.ncbi.nlm.nih.gov/21522205

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2953293/

Short, S. S., Lin, A. C., Merianos, D. J., Burke, R. V., & Upperman, J. S. (2014). Smartphones,
trainees, and mobile education: implications for graduate medical education.
Journal of graduate medical education, 6(2), 199-202. doi:10.4300/JGME-D-13-00238.1

Shumway-Cook, A., Brauer, S., & Woollacott, M. (2000. Predicting the probability for falls
in community-dwelling older adults using the Timed Up & Go Test. Physical
Therapy, 80(9), 896-903.

Siamwalla, N., & Pongtanalert, K. (2018. Marketing to Thailand's elderly with social media.

WARC, 1(1). Retrieved from https://acferbdsfdeceddosbrs-

cs1bsfzoasboszenissbessozsfsesaissl.cfarackcdn.com/Marketing to Thailands elderl

y_with soc.pdf

Skidmore, C. (2012). Tailored Exercise for Fall and Fracture Prevention In Older Adults: A


http://bmjopen.bmj.com/content/5/3/e007701.abstract
https://pubmed.ncbi.nlm.nih.gov/21522205
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2953293/
https://a0fe7bd3fd2cedd98b78-c81b5f39a3b932e2153be28026f8e821.ssl.cf2.rackcdn.com/Marketing_to_Thailands_elderly_with_soc.pdf
https://a0fe7bd3fd2cedd98b78-c81b5f39a3b932e2153be28026f8e821.ssl.cf2.rackcdn.com/Marketing_to_Thailands_elderly_with_soc.pdf
https://a0fe7bd3fd2cedd98b78-c81b5f39a3b932e2153be28026f8e821.ssl.cf2.rackcdn.com/Marketing_to_Thailands_elderly_with_soc.pdf

188

Family Health Team Approach. (Master of Science in Kinesiology). Waterloo
University,

Smith-Forbes, E. V. (2015). Exploration of Factors Associated with Patient Adherence in
Upper Extremity Rehabilitation: A Mixed-methods Embedded Design. (Doctor of
Philosophy ). University of Kentucky in Health Sciences, Retrieved from

http://uknowledge.uky.edu/rehabsci_etds/z7

Sniehotta, F. F. (2009). Towards a theory of intentional behaviour change: plans, planning,
and self-regulation. Br J Health Psychol, 1aPt 2), 261-273. d0i:10.1348/135910708X389042

Sniehotta, F. F., Scholz, U., & Schwarzer, R. (2005). Bridging the intention-behaviour gap:
Planning, self-efficacy, and action control in the adoption and maintenance of
physical exercise. Psychology & Health, 20(2), 143-160.

Sniehotta, F. F., Scholz, U., & Schwarzer, R. (2006). Action plans and coping plans for
physical exercise: A longitudinal intervention study in cardiac rehabilitation. Br J
Health Psychol, 11(Pt 1), 23-37. d0i:10.1348/135910705X43804

Sniehotta, F. F., Schwarzer, R., Scholz, U., & Schiz, B. (2005). Action planning and coping
planning for long-term lifestyle change: theory and assessment. European
Journal of Social Psychology, 3s(), 565-576. dOi:10.1002/€jSp.258

Sohl, S. J., & Moyer, A. (2009). Refining the Conceptualization of an Important Future-
Oriented Self-Regulatory Behavior: Proactive Coping. Pers Individ Dif, 47(2), 139-144.
doi:10.1016/j.paid.2009.02.013

Srichuae, S., Nitivattananon, V., & Perera, R. (2016). Aging society in Bangkok and the
factors affecting mobility of elderly in urban public spaces and transportation

facilities. IATSS Research, ao(1), 26-3a. doi:http://dx.doi.org/10.1016/j.iatssr.2015.12.004

Statista. (2018). LINE - Statistics & Facts. Retrieved from

https://www.statista.com/topics/1999/line/

Statista. (2019. Number of smartphone users worldwide from 2014 to 2020 (in billions).
Technology & Telecommunications. Retrieved from

https://www.statista.com/statistics/330695/number-of-smartphone-users-

worldwide/
Stead, M., Wimbush, E., Eadie, D., & Teer, P. (1997. A qualitative study of older people's

perceptions of ageing and exercise: The implications for health promotion (Vol.


http://uknowledge.uky.edu/rehabsci_etds/27
http://dx.doi.org/10.1016/j.iatssr.2015.12.004
https://www.statista.com/topics/1999/line/
https://www.statista.com/statistics/330695/number-of-smartphone-users-worldwide/
https://www.statista.com/statistics/330695/number-of-smartphone-users-worldwide/

189

56).

Stephens, J., & Allen, J. (2013. Mobile phone interventions to increase physical activity
and reduce weight: a systematic review. The Journal of cardiovascular nursing,
28(4), 320-329. d0i:10.1097/JCN.obo13e318250a3€7

Stuckey, M. I, Carter, S. W., & Knight, E. (2017). The role of smartphones in encouraging
physical activity in adults. International journal of general medicine, 10, 293-303.
doi:10.2147/1JGM.S134095

Sugiura, H., & Demura, S. (2012). Effect of subjective knee joint pain on knee extension
strength, gait and ADL score in the female elderly. Gazzetta Medica Italiana,
171(5), 533-540.

Sugiura, H., & Demura, S. (2013). Effects of Mild and Severe Knee Joint Pain on Various
Activities of Daily Living in the Female Elderly. Pain Research and Treatment,
2013, 10. d0i:10.1155/2013/989508

Sugiura, H., & Demura, S. (2019). Effects of Mild and Severe Knee Joint Pain on the
Frequency of Falls and Fall Risk in Elderly Females. Pain Studies and
Treatment, Vol.02No.os, 8. doi:10.4236/pst.2014.24020

Sutikno, T., Handayani, L., Stiawan, D., Riyadi, M., & Subroto, I. (2016). WhatsApp, Viber and
Telegram which is Best for Instant Messaging? International Journal of Electrical
and Computer Engineering, 6, 909-914. dOi:10.11591/ijeCe.V6i3.10271

Suwanrada, W. (2009. Financing Long Term Care Services for the Elderly in the Bangkok
Metropolitan Administration. Retrieved from

http://www.unescapsdd.org/files/documents/Itemas203%20(b)%20L ong-

termazocares2oinw20Thailand.pdf

Tanaka, R., Hirohama, K., & Ozawa, J. (2019). Can muscle weakness and disability
influence the relationship between pain catastrophizing and pain worsening in
patients with knee osteoarthritis? A cross-sectional study. Brazilian journal of
physical therapy, 23(3), 266-272.

Tavares Junior, W. C,, Faria, F. M. d., Fisueiredo, R., Matushita, J. P. K, Silva, L. C,, &
Kakehasi, A. M. (2012). Bone attrition: a cause of knee pain in osteoarthritis.
Radiologia Brasileira, as(5), 273-278. Retrieved from

http://www.scielo.br/scielo.php?script=sci_arttext&pid=So100-



http://www.unescapsdd.org/files/documents/Item%203%20(b)%20Long-term%20care%20in%20Thailand.pdf
http://www.unescapsdd.org/files/documents/Item%203%20(b)%20Long-term%20care%20in%20Thailand.pdf
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-39842012000500008&nrm=iso

190

39842012000500008&NrM=iSO

Taylor, T. R., Makambi, K., Sween, J., Roltsch, M., & Adams-Campbell, L. L. (2011). The
effect of a supervised exercise trial on exercise adherence among African
American Men: a pilot study. Journal of the National Medlcal Association, 103(6),
488-491. d0i:10.1016/50027-9684(15)30362-X

Thai Hypertension Society. (2019). 2019 Thai Guidelines on The Treatment of Hypertension
(Vol. 1: Thai Hypertension Society.

The National Statistical Office. (2007. The survey of the practice of exercise among Thai
people of the whole kingdom in 2007. Retrieved from Bangkok, Thailand:

http://web.nso.go.th/en/survey/keystat/keystatos.pdf

The University of California San Francisco. (2013). Operations Manual , Knee Range of

Motion 1.0. Retrieved from http://most.ucsf.edu/docs/KneeROM_viop oe.0t.13.pdf

Thiem, U., Lamsfuf3, R., GUnther, S., Schumacher, J., Bdker, C., Endres, H. G, . . . Pientka,
L. (2013). Prevalence of Self-Reported Pain, Joint Complaints and Knee or Hip
Complaints in Adults Aged > 40 Years: A Cross-Sectional Survey in Herne,
Germany. PLoS ONE, 8@, ee0753. doi:10.1371/journal.pone.0060753

Thomas, E., Peat, G., Mallen, C., Wood, L., Lacey, R., Duncan, R., & Croft, P. (2008).
Predicting the course of functional limitation among older adults with knee
pain: do local signs, symptoms and radiographs add anything to general
indicators? Ann Rheum Dis, 67(10), 1390-1398. d0i:10.1136/ard.2007.080945

Thomas, K. S., Miller, P., Doherty, M., Muir, K. R., Jones, A. C., & O'Reilly, S. C. (2005). Cost
effectiveness of a two-year home exercise program for the treatment of knee
pain. Arthritis Rheum, 53(3), 388-394. doi:10.1002/art.21173

Thomas, K. S., Muir, K. R., Doherty, M., Jones, A. C., O'Reilly, S. C., & Bassey, E. J. (2002
Home based exercise programme for knee pain and knee osteoarthritis:
randomised controlled trial. Bmj, 325(7367), 752.

Thompson, L. R., Boudreau, R., Newman, A. B., Hannon, M. J., Chu, C. R., Nevitt, M. C,, . .
. for the, O. A. I. I. (2010. The association of osteoarthritis risk factors with
localized, regional and diffuse knee pain. Osteoarthritis and cartilage / OARS,
Osteoarthritis Research Society, 18(10), 1244-1249. d0i:10.1016/j.jOCa.2010.05.014

Topp, R., Woolley, S., Hornyak, J., 3srd, Khuder, S., & Kahaleh, B. (2002. The effect of


http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0100-39842012000500008&nrm=iso
http://web.nso.go.th/en/survey/keystat/keystat08.pdf
http://most.ucsf.edu/docs/KneeROM_v1.0p_06.01.13.pdf

191

dynamic versus isometric resistance training on pain and functioning among
adults with osteoarthritis of the knee. Arch Phys Med Rehabil, 839), 1187-1195.

Trost, S. G., Owen, N., Bauman, A. E., Sallis, J. F., & Brown, W. (2002). Correlates of adults’
participation in physical activity: review and update. Medicine & science in
sports & exercise, 34(12), 1996-2001.

Tsubaki, A., Kubo, M., Kobayashi, R., Jigami, H., Sugawara, K., & Takahashi, H. E. (2016).
Maximum Power During Vertical Jump and Isometric Knee Extension Torque
Alter Mobility Performance: A Cross-Sectional Study of Healthy Individuals.
PM&R, 8(1), 19-27. d0i:10.1016/j.pMNr}.2015.04.012

Tunay, V. B., Baltaci, G., & Atay, A. O. (2010). Hospital-based versus home-based
proprioceptive and strengthening exercise programs in knee osteoarthritis. Acta
Orthop Traumatol Turc, 4a@), 270-277. doi:10.3944/a0tt.2010.2306

U.S. National Library of Medicine. (2016). Knee Pain. Retrieved from

http://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT 0024549/

U.S. National Library of Medicine. (2018, 30 April 2018. Knee pain. Retrieved from

https://medlineplus.gov/ency/article/o03187.htm

Utakrit, N., & Utakrit, N. (2015. Knowledge sharing and management via online social
networks: a prototype for older people in Thailand. Journal of Advanced
Management Science Vol, 3.

van Gool, C. H., Penninx, B. W., Kempen, G. I., Rejeski, W. J., Miller, G. D., van Eijk, J. T., ..
. Messier, S. P. (2005). Effects of exercise adherence on physical function among
overweight older adults with knee osteoarthritis. Arthritis Rheum, 53(1), 24-32.
doi:10.1002/art.20902

Veerapen, K., Wigley, R. D., & Valkenburg, H. (2007. Musculoskeletal Pain in Malaysia: A
COPCORD Survey. The Journal of Rheumatology, 34, 207-213. Retrieved from

http://copcord.org/publications/malaysia%zos20copcord.pdf

Vitolins, M. Z., Rand, C. S., Rapp, S. R., Ribis(, P. M., & Sevick, M. A. (2000. Measuring
adherence to behavioral and medical interventions. Controlled Clinical Trials,
21(5), S188-S194.

Vos, T., Flaxman, A. D., Naghavi, M., Lozano, R., Michaud, C., Ezzati, M., . . . Aboyans, V.

(2012). Years lived with disability (YLDs) for 1160 sequelae of 289 diseases and


http://www.ncbi.nlm.nih.gov/pubmedhealth/PMHT0024549/
https://medlineplus.gov/ency/article/003187.htm
http://copcord.org/publications/malaysia%20%20copcord.pdf

192

injuries 1990-2010: a systematic analysis for the Global Burden of Disease Study
2010. The lancet, 380(9859), 2163-2196.

Voth, C. E., Oelke, D. N., & Jung, E. M. (2016). A Theory-Based Exercise App to Enhance
Exercise Adherence: A Pilot Study. JMIR Mhealth Uhealth, a), es2.
doi:10.2196¢/mhealth.a997

Wang, S. Y., Olson-Kellogg, B., Shamliyan, T. A, Choi, J. Y., Ramakrishnan, R., & Kane, R.
L. (2012). Physical therapy interventions for knee pain secondary to osteoarthritis:

a systematic review. Ann Intern Med, 15709), 632-644. d0i:10.7326/0003-4819-157-9-201211060-

00007

Waters, T. R., & Dick, R. B. (2015). Evidence of Health Risks Associated with Prolonged
Standing at Work and Intervention Effectiveness. Rehabilitation nursing : the
official journal of the Association of Rehabilitation Nurses, 4o(3), 148-165.
doi:10.1002/rNj.166

Watkins, M. A., Riddle, D. L., Lamb, R. L., & Personius, W. J. (1991). Reliability of
goniometric measurements and visual estimates of knee range of motion
obtained in a clinical setting. Phys Ther, 71(2), 90-96; discussion 96-97.

Weiss, D. R., O'Loughlin, J. L., Platt, R.W., & Paradis, G. (2007). Five-year predictors of
physical activity decline among adults in low-income communities: a
prospective study. Int J Behav Nutr Phys Act, 4, 2. doi:10.1186/1479-5868-4-2

Welch, D. C., & West, R. L. (1995). Self-efficacy and mastery: Its application to issues of
environmental control, cognition, and aging. Developmental Review, 15(2), 150-171.

White, D. K., Tudor-Locke, C., Zhang, Y., Niu, J., Felson, D. T., Gross, K. D., . . . Neogi, T.
(2016). Prospective change in daily walking over 2 years in older adults with or at
risk of knee osteoarthritis: the MOST study. Osteoarthritis Cartilage, 24(2), 246-253.
doi:10.1016/].jOCA.2015.08.004

WHO. (2004). Appropriate body-mass index for Asian populations and its implications for

policy and intervention strategies. Lancet, 363(9403), 157-163. d0i:10.1016/50140-

6736(03)15268-3

WHO. (2006, 18/02/2019). The International Classification of adult underweight, overweight
and obesity according to BMI. Retrieved from

http://apps.who.int/bmi/index.jsp?introPage=intro_z.html



http://apps.who.int/bmi/index.jsp?introPage=intro_3.html

193

WHO. (2019). Global Strategy on Diet, Physical Activity and Health. Retrieved from

https://www.who.int/dietphysicalactivity/pa/en/

Williamson, A., & Hoggart, B. (2005). Pain: a review of three commonly used pain rating
scales. J Clin Nurs, 14(7), 798-804. d0i:10.1111/].1365-2702.2005.01121.X

Wocken, K. M. (2013). Exercise Adherence in Older Adults. Paper presented at the The
National Conference On Undergraduate Research (NCUR) 2013, University of
Wisconsin La Crosse, WI.

Wongpanitkul, K. (2012). Factors related to fear of falling among community-dwelling
older adults in Kanchanaburi province. (Master of Nursing Science Program in
Gerontological Nursing ). Burapha University,

Wood, J. P., Connelly, D. M., & Maly, M. R. (2009). “Holding me back”: living with arthritis
while recovering from stroke. Archives of Physical Medicine and Rehabilitation,
90(3), 494-500.

Wood, L. R., Peat, G. M., Mullis, R., Thomas, E., & Foster, N. E. (2011a). Impairment-
targeted exercises for older adults with knee pain: protocol for a proof-of-
principle study. BMC Musculoskeletal Disorders, 12(1), 1-7. doi:10.1186/1471-2474-12-2

Wood, L. R,, Peat, G. M., Mullis, R., Thomas, E., & Foster, N. E. (2011b). Impairment-
targeted exercises for older adults with knee pain: protocol for a proof-of-
principle study. BMC Musculoskeletal Disorders, 12(1), 2. doi:10.1186/1471-2474-12-2

World Health Organization. (2010). ¢. Recommended Population Levels of Physical Activity
for Health. In Global Recommendations on Physical Activity for Health. Geneva:
World Health Organization.

Zasadzka, E., Borowicz, A. M., Roszak, M., & Pawlaczyk, M. (2015). Assessment of the risk of
falling with the use of timed up and go test in the elderly with lower extremity
osteoarthritis. Clin Interv Aging, 10, 1289.

Ziegelmann, J. P., & Lippke, S. (2007. Planning and strategy use in health behavior
change: a life span view. International Journal of Behavioral Medicine, 14(1), 30-39.

doi:10.1007/bf02999225


https://www.who.int/dietphysicalactivity/pa/en/

FWIAINTAUNNIINY 1Y
CHuLALONGKORN UNIVERSITY



NAME

DATE OF BIRTH

PLACE OF BIRTH

INSTITUTIONS ATTENDED

HOME ADDRESS

PUBLICATION

VITA

Pattaraporn Piwong
20 January 1986
Bangkok, Thailand

Present: Ph.D. Candidate of Public Health at College of
Public Health Sciences, Chulalongkorn University, Bangkok,
Thailand

5/300 Soi Watcharapol Ramintra Rd. Bangkhen, Bangkok ,
Thailand

1.Piwong, P., & Taneepanichskul, N. (2015). DETERMINANT
FACTORS ASSOCIATED WITH ALLERGIC RHINITIS IN A
HOUSING DEVELOPMENT COMMUNITY AT BANG KHEN
DISTRICT, BANGKOK, THAILAND.

2.Munisamy, M., Thanapalan, T., Piwong, P., Panza, A, &
Pongpanich, S. (2017). Assessment of the validity and
reliability of an urban household health expenditure (HHE)
questionnaire in Kuala Lumpur, Malaysia. Journal of

Health Research, 32, 24-35.

3.Pattaraporn Piwong, Tiwaporn Junkhaw, Muralitharan
Munisamy, Ratana Somrongthong, Sathirakorn Pongpanich
(2016). Neighbor helping Neighbour; Adapting Thailand's
Successful Experience on Voluntary Community Health
Workers (CHWs) for NCD prevention and control to
Malaysia, The 2nd International Health Congress Kings

College London 2016, Poster presentation



196

4 Pattaraporn Piwong, Tiwaporn Junkhaw, Ratana
Somrongthong (2021), Determination of pain and activities
of daily living among community -dwelling older with
knee pain in suburban area of Bangkok, Thailand, The 12th
International Graduate Students Conference on
Population and Public Health Sciences (IGSCPP), July 21

2021 ,Poster presentation (Online)

5.Pattaraporn Piwong, Tiwaporn Junkhaw, Ratana
Somrongthong (2022), The Relationship between Self-
Efficacy for Exercise and Knee Pain among Older Adults
with Knee Pain in Community-Dwelling of Bangkok,
Metropolis, Thailand, Medico-Legal Update Vol.No.22 issue
No.1, January-March 2022

6.Pattaraporn Piwong, Tiwaporn Junkhaw, Ratana
Somrongthong (2022), Gender Differences in Pain Intensity
and Functional Performance among Older Adults with
Knee Pain Living in Suburban of Bangkok, Thailand, Indian
Journal of Forensic Medicine and Toxicology Vol.no.16

issue no.3 July-September 2022



	ABSTRACT (THAI)
	ABSTRACT (ENGLISH)
	ACKNOWLEDGEMENTS
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	Chapter I
	INTRODUCTION
	1.1 Background and Rationale
	1.2 Research Question
	1.3 Research Objectives
	1.3.1 General objective
	1.3.2 Specific objectives

	1.4 Research Hypothesis
	1.5 Expected benefit of study
	1.6 Conceptual framework
	1.7 Operational definitions

	CHAPTER II
	LITHERATURE REVIEW
	2.1 Knee pain
	2.2 Exercise adherence
	2.3 The consequence of self-efficacy on exercise adherence
	2.4 Theoretical models grounded in self-efficacy used for exercise adherence
	2.5 Smartphone and instant messaging application
	2.6 The relevant research studies
	2.1 Knee pain
	2.1.1 Prevalence of knee pain
	2.1.2 The causes of knee pain
	2.1.3 Consequence of knee pain
	2.1.4 An assessment of functional performance
	2.1.5 Best practice management for older adult with knee pain

	2.2 Exercise adherence
	2.2.1 Measurement of exercise adherence
	2.2.2 Determinant of adherence to exercise
	2.2.3 Impact of instant messaging to exercise adherence

	2.3 The consequence of self -efficacy on exercise adherence
	2.4 Theoretical model grounded in self efficacy for exercise adherence
	2.5 Smartphone and instant messaging application
	2.5.1 Instant messaging applications
	2.5.2 LINE application history
	2.5.3 Overview of LINE features

	2.6 The relevant research studies
	2.6.1 Action and coping plans on exercise adherence
	2.6.2 Smartphone technology improve exercise adherence


	CHAPTER III
	RESEARCH METHODOLOGY
	3.1 Research Design
	3.2 Study Area
	3.3 Study Population
	3.4 Sample and Sample size calculation
	3.5 Sampling technique
	3.6 Participants Recruitment and Data Collection Procedure
	3.7 Measurement tools
	3.7.1 The questionnaires tools
	3.7.1.1 The screening questionnaire
	3.7.1.2 Structured questionnaire

	3.7.2 Exercise diary
	3.7.3 Functional performance test
	3.7.3.1 The range of motion (ROM)
	3.7.3.2 Timed up and go (TUG)
	3.7.3.3   30 -Second chair stand (30-s CST)


	3.8 Reliability and Validity
	3.8.1 Research instrument reliability
	3.8.2 Research instrument validity

	3.9 Data Analysis
	3.10 Ethical Consideration

	Chapter IV
	RESEARCH RESULTS
	4.1 Socio-demographic characteristics, past history related with knee pain and history of exercise of the older adults with knee pain at baseline assessment
	4.2 Effect of LINE application on action and coping plans on self-efficacy for exercise (SEE) and specific self-efficacy (Task self-efficacy, Maintenance self-efficacy , Recovery self-efficacy) among older adults with knee pain between and within group
	4.3 Effect of LINE application on action and coping plans on knee pain scale (Numeric pain rating scale, NPRS) among older adults with knee pain between and within group
	4.4 Effect of LINE application on action and coping plans on functional performance consist of Knee Outcome Survey-Activities of Daily Living (KOS-ADLS), Knee range of motion (ROM), Timed up and Go (TUG), 30-Second chair stand (30CST) among older adul...
	4.5 Effect of LINE application on action and coping plans on exercise adherence (Day/week ,Set/week : frequency), (Minutes/day :duration) among older adults with knee pain between group after implement program

	Chapter V
	Discussion
	5.1 Discussion of the findings
	5.2 Strength and Limitation
	5.3 Conclusion
	5.4 Recommendation and further research suggestion

	Appendix A :  Screening Questionnaire
	Appendix B : Structured questionnaire
	Appendix C : Knee range of motion (ROM) record sheet
	Appendix D: Timed up and Go (TUG TEST)
	Appendix E: 30-Second Chair Stand Test
	Appendix F: Exercise Diary
	Appendix G : Letter for permission to use SEE questionnaire
	Appendix H : Letter for permission to use KOS ADLs questionnaire
	Appendix I: Screening questionnaire English
	Appendix J: Structured questionnaire English
	Appendix K: Research ethical approval
	Appendix L:  leaflet of knee pain and knee exercise
	REFERENCES
	VITA

