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Abstract

Osteoarthritis is one of the most common chronic degenerative disease and prevalent among 

women in rural area. A variety of self-management programs for arthritis patients have been 

developed and administered, however the effectiveness and adherence to the program including 

arthritis exercise are found to be low. The purpose of this study is to design intervention Arthritis 

Self-Management Program with Tai Chi (ASMP-TC) through identifying and analyzing attributes 

influencing adherence exercise behavior in Korean older adult women with arthritis in rural area. 

For this, the existing and relevant evidence on arthritis self-management including exercise 

intervention were investigated, and then this study describes well-designed arthritis 

self-management program to provide the credibility and validity necessary for its interventions. In 

addition, this study try to propose a self-management program model of Tai Chi exercise for rural 

older adults to improve adherence based on the primary health care facility, which is vulnerable 

area in Korea.
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1. Introduction

Osteoarthritis(OA), one of the most common chronic degenerative disease, is more prevalent among women 

in rural area. The prevalence of osteoarthritis is approximately 1.6 times higher in rural areas as compared to 

urban areas and 3.7 times higher in females as compared to males, and It increases with age [1]. Considering 

the elderly population has grown consistently in the past decades and the proportion of elderly in rural areas is 

relatively higher than urban areas [2], it is important to manage and care arthritis for community-dwelling older 

women. 

Osteoarthritis affects activities of daily living due to pain and functional disability, accompanied by mental 

health problems such as depression, hopelessness, and loneliness [3,4]. Especially, rural osteoarthritis patients 
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not only experience more severe pain and fatigue [5], but they are also less confident in their ability to manage 

their arthritis pain as well as to exercise than their urban counterparts [6,7]. Thus, geographically isolated, rural 

patients with arthritis may be at higher risk for poor health status due to disparities in health care access. 

Moreover, osteoarthritis is a chronic disease requiring the long-term symptom control, thus community-based 

arthritis self-management programs is essential for improve symptoms of osteoarthritis and enable one to 

effectively manage and live with arthritis.  

The self-management program is different from traditional patient education or skills training, as It is based 

on patient-centered problem solving [8]. Self-management programs include patient education or behavior 

modification, and enable individuals with chronic conditions to changes in behavior, health status and health 

care utilization [8]. 

A variety of self-management programs for arthritis patients have been developed and administered, and 

their contents varied from provision of only educational interventions such as pain management, diet, 

medication, and life style modification to provision both education and excercise targeted at pain management 

[9-10]. However, cochrane systematic review of self-management programs focused on education for 

osteoarthritis found that it had no or small benefits in people with osteoarthritis [10]. Exercise is a key 

component for managing arthritis, and the evidence exists that it increases strength and flexibility and reduces 

joint pain for people with arthritis [11]. Lorig et al. [12] assessed the arthritis self-management program to 

coordinator, leader, and participants, and they found that exercise and pain management were listed as the most 

helpful components of the arthritis self-management program. Another systematic review study on the arthritis 

self-management program including any exercises reported that exercises were effective for physical function 

and reduction in pain for affected patients [9]. However, it was also pointed out that the detailed analysis of the 

type, period, and location of the exercise was needed because the literature on the pain reduction of exercise 

showed heterogeneity [9]. In addition, despite the benefits associated with exercise, it is difficult to adherence 

exercise behavior during or after the program among older adults with arthritis [13]. Thus, strategies for 

identifying and increasing the adherence to these programs should be considered when designing an arthritis 

self-management program. 

In previous studies, various exercises for arthritis, such as muscle strengthening exercise [14], arthritis 

exercise [15], aquatic exercise [16], theraband exercise [17], and Tai Chi exercise [18], have been effective for 

symptoms management among arthritis patients. Among them, Tai Chi exercise is strongly recommended as an 

effective exercise for arthritis patients in reducing pain, strengthening muscles, and balance in patients with 

arthritis [19]. 

Tai Chi exercise is an ancient Chinese martial art and has drawn more attention for health benefits. Tai Chi 

exercise for arthritis is a program composed by Dr. Paul Lam and his colleagues. Lam suggested that Tai Chi 

helped people with arthritis, diabetes or other chronic conditions improve their particular conditions and the 

quality of their lives while helping people develop patience, tranquility, and inner balance. The motions are 

slow, self-paced, low-impact, low-intensity. It is a suitable alternative or supplementary form of daily physical 

exercise for seniors [20]. In fact Tai Chi is commonly used as therapy for seniors who have motor impairments 

or functional difficulties in everyday activities [21]. Some scientific studies have proved its effectiveness and 

safety (www.taichiforarthritis.com). Tai Chi effectively reduces pain and stiffness, increases the sense of 

tranquility, improves muscle strength and joint flexibility, and is enjoyable to practice [22,23]. Also, Tai Chi 

showed to be effective for chronic pain of older adults [24] and for improvement in mood state and reduction in 

perceived stress [25]. Unlike exercise programs with a "no-pain, no-gain" philosophy, movement therapies like 

Tai Chi encourage patients to increase their level of fitness and flexibility within her own limits. Doctors now 

recommend Tai Chi for people with several musculoskeletal conditions because it improves flexibility and 
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builds muscle strength gradually without stressing joints [26].

Thus, arthritis self-management program incorporating Tai Chi exercise with increasing adherence to 

exercise would be more effective and beneficial for arthritis patients. The purpose of this study is to design 

intervention Arthritis Self-Management Program with Tai Chi (ASMP-TC) through identifying and analyzing 

attributes influencing adherence exercise behavior in Korean older adult women with arthritis in rural area.

2. Designing the arthritis self-management program with tai chi to increase adherence

2.1 Study Design

Primary health care posts (PHCPs) were established nation-wide based on the Act for HSRA (Health Service 

for Rural Areas) on December 31, 1980 [27], and community health practitioners (CHPs) as nurses were 

invited, selected, trained, and dispatched. The primary health care led by CHPs at PHCPs is a program for 

covering doctorless hinterland and remote villages effectively with minimum expenses. PHCPs have the 

highest prevalence of arthritis compare to any other chronic disease [28]. Thus, CHPs-led arthritis

self-management program is important to in terms of the accessibility and educational effect of the 

community-based program.  

Exercise for arthritis should be performed regularly and consistently in order to be effective, and it is 

important to increase adherence to exercise after completing the program. The existing arthritis 

self-management program had a short-term effect [29,30] and a little study [31-33] have evaluated long-term 

effects and did not provide any additional interventions. In previous studies on other chronic diseases [34,35], 

they found that peer leadership motivated individuals to improve self-management, sustained engagement, and 

resulted in long-term effects on chronic disease self-management. Based on previous studies [34,35], it is 

necessary to examine whether support or encouragement by peer leader during and after the self-management 

program intervention would be effective for long-term adherence to exercise in older adults in current arthritis 

self-management program. The village health workers (VHWs) are an unpaid volunteer who plays a role as the 

bridge between the residents and the CHPs for health promotion of their village.     

We suggest three groups randomized controlled trial with pretests and posttests design (Table 1). A 

randomized sample of older adults with osteoarthritis at 3 primary health care posts (PHCPs) in rural Korea 

will be assigned randomly to experimental group 1 (ASMP-TC plus VHWs support), experimental group 2 

(ASMP-TC) and control group (conventional Tx). 

Table 1. Study design

group Pre-test Tx (6weeks) 1week after Tx 3months after Tx 6months after Tx

1 O 1 XA O 2 O 3 O 4

2 O 1 XB O 2 O 3 O 4

3 O 1 O 2 O 3 O 4

Note: O, observation; Tx, treatment; XA, ASMP-TC plus VHWs support; XB, ASMP-TC

2.2 Sample Selection Method

PHCPs are located in rural areas where there is very limited access to other clinic or medical facilities. The 3 

PHCPs will be randomized for experimental group1, experimental group 2, and control group. Randomization 

will be conducted by PHCPs base. It is because each PHCP has usually 3-4 villages which have possibilities of 
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contamination from intervention out of distance. Every PHCP have similar characteristics: no medical 

resources, elderly proportion, located in remote rural area from city, having an agriculture work, a few public 

transportation system and most of residents visiting a PHCP in their region for helping health problem. Random 

assignment definitionally eliminates selection bias because randomly formed groups differ only by chance.

By review of medical records in 3 PHCPS, it will be determined that a total of arthritis subjects will be 

eligible to participate in the study. Of these, 165 subjects (26% drop rate) [22] will be randomly selected, 150 

subjects will be participate by consent (90% consent rate of participation) [36], and 150 will be randomly 

allocated: 50 to experimental group1, 50 to experimental group 2, and 50 to the control group (Fig. 1). 

Consistent with Cohen’s power analysis, at an alpha level of 0.05 and a power of 0.80, at least 78 subjects (39 

in each group) were needed to achieve an effect size of 0.57. The effect size was calculated based on the study 

of Choi et al. (2009). The mean and SD on arthritis self-efficacy of the three groups were experimental group1 

(80.54±16.41), experimental group. 2 (85.77±15.18), Control group. (79.10±9.76).

Using a randomized controlled trial does not guarantee that one will make a valid inference about the 

existence of a descriptive causal relationship. Different attrition may vitiate randomization, power may be too 

low to detect the effect, improper statistics may be used to analyze the data, and sampling error might even lead 

us to misestimate the direction of the effect [37]. In order to control for sampling error (heterogeneity and 

variability), it is suggested the following inclusion and exclusion criteria.

2.2.1 Inclusion criteria 

• Age 60 or older live in rural area (The area is without doctor and covered by primary health care post in 

which the community health practitioner is working for primary health care and health promotion services 

for rural residents)

• Enrolled with OA in primary health care post

• Sedentary activity pattern and not actively participating in a formal exercise program within the past 6 

months (defined by 20 minutes or more of formal exercise 1 session per week or walking over 20 minutes 

and 4 times a week)

• Knee OA of one or both knees

• Self-reported difficulty in at least one of the following activities attributed to knee pain: lifting and carrying 

groceries, walking one-quarter mile, getting in and out of a chair and floor, going up and down stairs, and 

simple agricultural work) 

• Capacity to communicate verbally in Korean.

2.2.2 Exclusion criteria

• Significant comorbid disease that would pose a safety threat or impair ability to participate, including: 

stroke, congestive heart failure, chronic obstructive pulmonary disease, insulin-dependent diabetes, 

psychiatric disease, renal disease, liver disease, anemia, dementia, inability to walk without an assistive 

device 

• Unable to finish the 11-month study or unlikely to be compliant because of moving and any other personal 

factors

• Experienced recently loss of balance while standing 

• Had knee replacement

• Were currently undergoing active physiotherapy

• Were currently receiving acupuncture treatments (acupuncture, a popular treatment for joint pain among 

Korean people, could influence the outcome results masking the results from the intervention itself.)
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• Eligible and willing to participate in the study on a voluntary basis

The patients who met the inclusion and exclusion criteria will get detailed information about study 

procedures and will be provided written consent before being assigned to an intervention or control group 

by reference to a random number table. 

Figure 1. Flow diagram of the study subjects

2.3 Maturation

Participants in this projects may experience some emotional reinforcement that would occur before this 

program, such as winter health education and activities that would be usually in January supported by local 

government. Therefore, to reduce the maturation effect, the program will start in February and finished in 

December (Fig. 1).

2.4 Recruitment and Retention Method

2.4.1 Recruitment

Participants will be recruited through public service announcements in the local newspaper, posters at 3 

PHCPs, senior and village centers, referrals from flyers left in PHCPs, and interpersonal persuasion. After 
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confirmation of the patient’s eligibility and willingness to participate in the study, each participant will 

complete a baseline questionnaire. After informed consent is obtained, participants at each PHCP will be 

randomized into experimental group 1, experimental group 2, and the control group, according to a 

random-number table, with no more than 50 participants in 2 groups (25ⅹ2, 25ⅹ1). 

2.4.2 Retention Method

Attrition is a special subset of selection bias occurring after the treatment is in place. But unlike for selection, 

differential attrition is not controlled by random assignment to conditions. All attrition lowers statistical power, 

and treatment-correlated attrition of participants from conditions threatens internal validity [37].  

This is a longitudinal study. So, the most desirable solution for attrition is to prevent it from occurring. 

Increasing the sample size will be applied to this study from 26% drop rate [22] in the former self-help Tai Chi 

for Arthritis study, and 165 clients will be selected for 150 sample size. Retention techniques in this study that 

research teams a reestablishing formal and informal relationship with CHPs (community health practitioners) in 

3 PHCPs. Usually, the CHPs have strong relationship with their clients, and complete location information for 

participants and are good supporters to participants. Consider a longitudinal study that should measure and 

interview 150 participants. Data collectors will be trained in how to establish trust with participant.

To favor retention, cards will be sent to participants on their birthday and any other appropriate occasions. 

Preventing treatment and measurement attritions, a post card or a phone call will be given to all participants 

about the fixed date of treatment and measurement 1 week ahead of time by the research team and the 3 CHPs. 

To favor participation and punctuality to appointments, transportation will be provided. for having difficulty in 

participation this program and immediate reinforcement (the necessities of life) will be provided for attending 

appointments. Also, to prevent attrition, all groups will use the same data collectors or CHPs over time to build 

and maintain rapport. If a participant has a history of missing appointments, reminder cards and phone calls 

will be used; incentives will be mentioned. It will be stressed that all information is held confidential and that 

the participation of the study is very important [37].  

2.4.3 Ethical Issues in Recruitment and Retention 

Despite widespread reliance on randomized clinical trials (RCTs) and claims that they represent the ‘‘gold 

standard’’ for assessing treatment efficacy, ethical concern has been raised about the impact of RCTs on 

participants. These findings suggest that randomized treatment assignment, as part of a clinical trial, does not 

harm research participants. In addition to explaining randomization, investigators should also explain that, in 

general, there is little evidence to support that anticipating in randomized trials is either helpful or harmful. [38]. 

It is needed to recognize that patients who do participate in this program can contribute to the important 

objective of improving health and well-being for all patients.

CHPs may have a pre-existing and ongoing relationship with their clients, and clients may be dependent 

upon them for a range of primary health care services. It may be thought that this relationship could have a 

potentially coercive effect if CHPs used the consultation as an opportunity to invite their clients to participate in 

research. Clients may feel obliged to participate in research suggested by CHPs. Clients may have been visiting 

the CHPs for a number of years and wish to continue doing so. The appropriateness of CHPs recruiting their 

own clients is further complicated if they receive financial reimbursement or reward. One potential concern is 

that if CHPs are paid to recruit people into research studies, they may be motivated by financial gain. While this 

may be a reason for caution, actual evidence of coercion to participate in research is absent from the literature 

[39]. However, there is still a dilemma with having consultation from CHPs to maintain a high recruitment and 

retention rate.  
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2.5 Implementation of the intervention 

150 participants will be placed as follows: 50 in the experimental group1, 50 in the experimental group 2, 

and 50 in the control group (50ⅹ3). Experimental group 1 participants will receive the ASMP-TC with VHW 

support. Experimental group 2 participants will receive the ASMP-TC. Control group members will receive the 

ASMPM-TC (or ASMP-TC with VHW support) nine months after the experimental groups (Fig 1). In health 

services research, real-world relevance, applicability, effectiveness, and ethical issues are important concerns in 

the development of control as well as experimental interventions [40]. So, because of ethical concerns, 

ASMP-TC intervention may need to be added to all participants in the control group after an 11-month research 

period.

2.5.1 Fidelity for ASMP-TC Intervention

The modified ASMP-TC program consisted of six 2-hour classes held once a week, with 20-25 participants 

per group, and led by ASMP lecturers (ASMP lecturers are nurses trained in leading small groups and in 

self-management basic principles). TC practitioners (tai chi practitioners) are trained to lead small groups and 

have to pass a written as well as an exercise demonstration examination). It is important to keep up intervener’s 

qualification for the fidelity of this intervention. The certification for ASMP lecturers and TC practitioners is 

issued by the Korean Society of Muscle and Joint Health after training course workshop 

(http://www.rheumato.org/). VHWs (village health workers: volunteers residing in the village) will be trained 

to guide and support the experimental group 1 after each Tai Chi exercise. They are also issued by the Korean 

Society of Muscle and Joint Health for a 2-day training course workshop and get a certification Tai-Chi 

volunteer. The certification will be granted after a successful written examination and practice demonstration 

test.

The classes will be conducted using a small group approach. The program focus on teaching participants 

how to cope with and manage common knee OA consequences, such as arthritis pain, ROM (range of motion) 

exercises, beneficial effects of regular exercise, fatigue, daily activity limitations, and stress for controlling 

mediators of maintenance exercise behavior. It is designed to give participants skills they could use to optimize 

their ability to manage their condition and develop self-efficacy. An action plan using tai-chi exercise was 

promoted and reinforced weekly during the program by self-regulated goal assignment. So, for following up on 

goal assignment, the participants will be given a checklist that will be presented at next class for feedback and 

reinforcement of the lecture. Tai Chi exercises are fluid, gentle, relaxed, and slow in tempo movements and are 

aimed at enhancing exercise for the affected joints [41]. So, VHWs will guide Tai Chi exercises every weekday 

for 3 months after a 6-week ASMP-TC intervention for experimental group 1 to act as a positive reinforcement 

in Tai –Chi exercise in their village. In addition, routine conventional treatment (treatment prescribed by an 

orthopedic doctor or CHPs) will be continued. The control group will receive routine conventional treatments 

(same as the intervention group) but no other treatment.

The Tai Chi exercise class consists of a 10-minute warm-up exercise to loosen the body and joints and to 

stretch six parts of the body (neck, shoulders, spine, hips, knees, and ankles) and chi kung (also known as qi 

gong) exercise, a 30- to 40-minute period of tai chi (9 forms of Sun style) and chi kung exercise, and a 

10-minute cooling down and chi kung exercise. Each practice session will included traditional Korean music 

accompaniment. The overall tai chi exercise protocol is similar to that described by others [42]. All sessions 

were led by trained tai chi practitioners. 

Participants will be reminded each week by each the research team via telephone to attend class. Each 

participant also received a CD demonstrating the tai chi program to practice at home and an ASMP manual for 
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clients. To keep fidelity for the program, ASMP manuals for lecturer and fidelity check lists will be distributed. 

The research team meets with the ASMP lecturer and the Tai-Chi practitioner every week after class for 

formative evaluation and following the manual. A research team member will attend every ASMP and Tai-Chi 

class for monitoring  

2.6 Handling the threats to validity

CHPs may have a pre-existing and ongoing relationship with their clients, and clients may be depending 

upon them for a range of primary health care services. It may be thought that the relationship has a potentially 

coercive effect if CHPs use the consultation as an opportunity to invite their clients to participate in research. 

Clients may feel obliged to participate in research suggested by CHPs. Clients may have been visiting the 

CHPs for a number of years and wish to continue doing so. The appropriateness of CHPs recruiting their own 

clients is further complicated if they receive financial reimbursement or reward. One potential concern is that if 

CHPs are paid to recruit people into research studies, they may be motivated by financial gain. While this may 

be a reason for caution, actual evidence of coercion to participate in research is absent from the literature [39]. 

However, there is still a dilemma with having consultation from CHPs for maintaining high recruitment and 

retention rate. So, CHPs involved in the identification, recruitment, and retention of potential research 

participants should be appropriately trained. This training should focus on the research protocol. 

Participants should always be given information that describes the proposed research and emphasizes that 

withdrawal of consent, or refusal to participate, will not affect their clinical care. Neither the participants nor 

the data collectors will be blinded to the treatment assignment for reducing the error of study effects. In this 

research, we are going to use to enhance the sensitivity of a research design so that it can attain adequate power 

and reduce the threat of validity. These factors will be divided into three categories: independent variables, 

dependent variables, and statistical analysis (Table 2)

3. Conclusion

This study has attempted to provide a rational for increasing adherence to the arthritis educational 

intervention program in older adults residing rural area. As described, a randomized controlled trial with 3 

groups is suggested to examine whether support and encouragement by village health workers during and after 

the ASMP-TC intervention will positively contribute to the long-term adherence to arthritis exercise. Through 

the ASMP-TC intervention program suggested in this study, CHPs-led arthritis self-management program is 

addressed in order to easy access and interaction with rural older adults. In addition, this study suggests various 

consideration of importance of underlying processes such as sample selection, participant recruitment and 

retention, ethical issues, and handling the threats to validity. Further empirical research is needed to verify the 

effects of the research design  proposed in this study.
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Table 2. Factors that work to increase statistical power in ASMP-TC intervention

Note: Adapted from Beck (1994)
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