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Development of Mobile Application Contents for Self-management of
Patients with Osteoarthritis: Using Delphi Method

Park, Ju Young" - Son, Jung Tae?

YDoctoral Student, Department of Nursing, Graduate of Daegu Catholic University, Daegu
PProfessor, College of Nursing - Research Institute of Nursing Science, Daegu Catholic University, Daegu, Korea

Purpose: The purpose of this study was to explore the essential contents of mobile application for self-management of
patients with osteoarthritis through Delphi survey. Methods: The Delphi survey was conducted with 14 experts to
determine the importance of contents in osteoarthritis self-management mobile application. Results: A total of 25 contents
were finalized for the osteoarthritis self-management mobile application. The contents consisted of 7 items for daily living
management, 8 items for disease information, 3 items for pain management, 6 items for exercise, and 1 item for weight
management. Conclusion: Based on the results of this study, self-management mobile application can be developed and

used as an interventional tool for patients with osteoarthritis.
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Table 1. General Characteristics of the Expert Panel

No. Gender Age Job Affiliation Position i’;ﬂfﬁzl;ieag
1 F 37 Nurse D University hospital Coordinator 3 years 6 months
2 F 34 Nurse D University hospital Education nurse 5 years
3 F 32 Nurse D University hospital Education nurse 4 years 6 months
4 F 31 Nurse D University hospital Education nurse 3 years
5 F 48 Nurse D University hospital OPD nurse 20 years
6 F 44 Nurse D University hospital Ward nurse 18 years
7 F 41 Nurse D University hospital Ward nurse 15 years
8 F 69 Professor K college of nursing Professor 28 years
9 F 62 Professor D college of nursing Professor 24 years
10 F 47 Professor D college of nursing Professor 19 years
11 F 46 Professor D college of nursing Professor 11 years
12 F 54 Professor D college of nursing Professor 5 years
13 M 41 Medical Dr. S University hospital Orthopedic surgeon 9 years 2 months
14 M 40 Medical Dr. G Medical center Orthopedic surgeon 9 years
OPD=Out-patient department.
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Table 2. Results of the First-round, Second-round on Delphi

Results of second-

Results of first-round open-ended questions on Delphi round on Delphi
M=£SD I-CVI
Explain the purpose of the application. 4.64%0.50 1.00
Provide a guide to the structure and use of the application. 4.6410.50 1.00
Perform a self-check for previous health and physical condition. ' 3.93+1.21 0.71
Record a log of one's health (pain score, strength, ROM, balance, and flexibility). 1 3.93+1.21 0.57
Explain in plain language: What is osteoarthritis? 3.86+1.10 0.64
What is osteoarthritis?: Deliver content using pictures only. " 3.50+0.94 0.36
Describe the causes of osteoarthritis. ' 3.21+1.19 0.43
Describe the causes of osteoarthritis using pictures.Jr 3.93£0.83 0.79
What are the symptoms of osteoarthritis?: Describe in plain language. ' 3.43+1.22 0.50
Which symptoms do you have?: Present explanations and pictures together. 4.21+0.70 0.86
Describe the progression of osteoarthritis. ' 3.93+1.21 0.64
Present the definition and knowledge of osteoarthritis: Present a table comparing rheumatoid arthritis versus osteoarthritis. ~ 3.64+1.22 0.57
Explain osteoarthritis, disc herniation, rheumatoid arthritis, and their differential diagnoses. 3.21+1.46 0.43
Provide a checklist for self-diagnosis of osteoarthritis. 4.21+0.43 1.00
Describe how osteoarthritis is diagnosed.T 3.21+0.89 043
Treatment of osteoarthritis: Explain conservative therapy, medication, injection, and surgical treatment. 1 3.57+£1.22 0.64
What does the treatment involve?: Present descriptions and pictures together. 4.36%0.93 0.86
What are the complications and how do you manage them?: Describe the complications. ' 3.8610.95 0.64
Explain symptoms and treatment that require a hospital visit.t 4.14+0.86 0.86
Present symptoms that require a hospital visit. 4.50+0.65 0.93
Assessment for deciding whether to visit a hospital: Present information using an algorithm. ! 4.1410.66 0.86
Explain how to care for symptoms. 4.29+0.61 0.93
Explain the importance and methods of self-management of arthritis. 4.71£0.46 1.00
Motivate users to self-manage. 4.86%0.36 1.00
Explain how to use mobility aids such as a cane, walker, etc. 4.21+0.70 0.86
Explain mobility aids that can be helpful.* 4.07£0.73 0.79
Provide a guide to joint support devices for the prevention and correction of deformity.1= 4.00+0.78 071
Educate on gait technique. ' 3.93+0.77 0.64
Educate on how to take a bath. " 3.93+1.00 0.64
Educate on how to dress and undress. ' 4.00+1.04 0.64
Educate on how to use the toilet. " 4.00+0.88 0.64
Educate on how to perform house chores. 4.43+0.76 0.86
Explain how to avoid excessive use of the joints. 4.79£0.43 1.00
Educate on weight management. 4.64+0.63 0.93
What is my obesity level?: Calculate obesity level using a BMI calculator, and help users understand their current status.’ 4141095 0.79
Explain how to use an insole and a lateral-wedge insole. ' 4.00£0.68 0.79
Educate on using hot/cold packs. ' 3.93£0.92 0.64
Hot pack, cold pack, and massage: Explain methods in detail. 4.43+0.76 0.86
Educate on how to apply hot/cold packs according to symptoms.* 4.3610.74 0.86
Pain management in patients with osteoarthritis: Explain hot/cold packs. u 4.14+0.66 0.86
Pain control: Educate on therapeutic taping methods. t 3.43+0.85 0.36
Provide a guide to complementary therapy. ' 2.79+0.97 0.21
Educate on maintaining correct posture. 4.71+0.46 1.00
Educate on postures to avoid and precautions to take. 4.71£0.46 1.00
Educate on types of exercise for patients with arthritis, and pros and cons of each exercise. ' 4.57£0.65 0.93
Educate on how to perform stretching exercise and strength exercise in detail using pictures, number of repetitions per 4.57£0.51 1.00

day, number of sets, etc. t

I-CVI=Item-level content validity Index; "Due to low CVI at the second-round on Delphi, this item was excluded from the third-round on Delphi; ¥ This item
was excluded due to the low average among the duplicated items in second-round on Delphi.
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Table 2. Results of the First-round, Second-round on Delphi (Continued)

Results of second-

Results of first-round open-ended questions on Delphi round on Delphi
M=£SD I-CVI
Educate on home-based bodyweight exercise targeting each body part. ' 4.50£0.65 0.93
Present home-based bodyweight exercises (knee, hip joint, cervical spine, wrist, and ankle) via a video clip.i= 4.7110.61 0.93
Present strength exercises using equipment (dumbbells and resistance band) via a video clip.i= 4.50£0.76 0.86
Walking: Present a photograph of a pedometer, check for heart rate, target heart rate, etc. 1 4.21+0.70 0.86
Riding a stationary bike: Present photographs and target intensity and duration. ' 4.21+0.70 0.86
Aquatic exercise: Explain using photographs. u 4.14+0.77 0.79
Explain appropriate and harmful exercises using pictures. 4.93+0.27 1.00
Provide a guide to joint range of motion and strength exercise using pictures. ! 4.57£0.76 0.86
Reward with congratulatory messages or other methods when daily exercise goal has been reached. 4.79£0.43 1.00
Explain types of aerobic exercise and techniques, and provide a downloadable video clip. u 4.3610.93 0.86
Explain types of ROM exercise and techniques, and provide a downloadable video clip.i= 4.50£0.85 0.93
Explain types of strength exercise and techniques, and provide a downloadable video clipf 4.50£0.85 0.93
The number of repetitions and components of joint range exercise: Structure the application for users to follow pictures, 4.71£0.61 0.93
photographs, video clips, etc.
The number of repetitions and components of exercise to increase flexibility: Structure the application for users to follow 4.71£0.61 0.93
pictures, photographs, video clips, etc.
The number of repetitions and components of strength exercise: Structure the application for users to follow pictures, 4.71+0.61 0.93
photographs, video clips, etc.
Explain the importance of exercise in osteoarthritis. 4.57£0.65 0.93
Acknowledge when daily exercise or to-do items have been achieved, using stickers or other methods. 4.50+0.52 1.00
Exercise procedures: Present them as diagrams or photographs. 4.3610.63 0.93
Explain exercise precautions. 4.6410.50 1.00
Ask users to keep a daily log after exercise (type, duration, volume). 4.14+0.66 0.86
Record exercise schedules and volume of exercise. 4.0710.62 0.86
Explain the importance of rest to people with osteoarthritis. v 4.00£0.78 0.71
Appropriate ways to rest for osteoarthritis: Put relevant photographs rather than descriptions. 4.29+0.73 0.86
Produce a downloadable video clip on stretching or rhythmic movements that are beneficial to arthritis. 4.43%0.65 0.93
Explain pain management (medial therapy) for patients with arthritis. * 4.07+0.92 0.79
Medication: 1)Pain killers - Explain efficacy and side effects of frequently prescribed pain killers using photographs. 3.71£0.91 0.57

Medication: 2) Anti-inflammatories - Explain efficacy and side effects of frequently prescribed anti-inflammatories using 3.71£0.91 0.57
t
photographs.

Explain medical therapy (non-opioid analgesia, non-steroidal anti-inflammatory, opioid analgesia, steroid injection, gel 3.79£0.97 0.71
injection).

Information on medications: Categorize the medications used for osteoarthritis, noting the types of medications, 3.57+1.09 0.57
photographs of each medication type, mechanisms of action (MOA), side effects, duration of use, frequency of use, ete.’

Ask users to make a schedule for medication dosing and record the doses. u 3.71+1.14 0.64

Education on medication dosing: Explain the danger of self-initiated discontinuation or dose increase, combining 3.93£0.83 0.79
medications, etc.t

When do I need surgery?: Present surgical techniques with photographs.* 3.86+1.03 0.71

Explain surgical treatment. * 3.86+1.10 0.64

Explain post-operative care for joint replacement surgery. f 3.93+1.00 0.71

How do I take care of myself before and after the operation’.fr 3.931£0.95 0.71

Tips on prevention of arthritis: Present relevant photographs rather than descriptions.T 3.93£0.73 0.71

Explain lifestyle tips on the prevention and management of arthritis. 4.21+0.70 0.86

Pain assessment and log: Share the pain logs with hospitals or nurses to allow two-way communication. u 4.00+0.95 071

Observe pain intensity and pain duration using the pain observation tool. t 4.00£0.78 0.71

Record pain intensity: Obtain numeric scores from VAS, check cumulative graphs, and check daily and monthly records 4.00+0.96 0.71
using graphs.*

Record painful areas: Provide a picture where users can mark painful areas on a joint. Check a graph that depicts pain 4.14%0.62 0.86
tendency.

I-CVI=Item-level content validity Index; TDue to low CVI at the second-round on Delphi, this item was excluded from the third-round on Delphi; ¥ This item
was excluded due to the low average among the duplicated items in second-round on Delphi.
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Table 2. Results of the First-round, Second-round on Delphi (Continued)

Results of second-

Results of first-round open-ended questions on Delphi round on Delphi
M=£SD I-CVI
Present various pain control methods: Stretching, taking medications, cold/hot packs, relaxation techniques, mental 4.2910.61 0.93

imagery therapy, distraction therapy, music therapy, massage, etc.

Explain self-management in everyday life (e.g., having correct posture, avoiding physical activities that can worsen arthritis). to436%1.08 0.93

Present photographs of correct postures to prevent osteoarthritis. * 4.57£0.51 1.00
Depict proper posture for protecting osteoarthritic joints, using relevant photographs rather than descriptions. u 4.43+0.51 1.00
Explain how to avoid excessive use of the joints. * 4.21+1.12 0.86
Explain excessive use of the joints or incorrect usage of the joints using pict’ures.* 4.57£0.51 1.00
Present lifestyle tips (activities, weight management, diet, and postures to avoid).f 4.07+1.14 0.79
Explain proper postures for walking. 4.294+1.07 0.93
Present tips on the prevention of arthritis: Record six lifestyle tips on prevention and management of arthritis. 4.291+0.73 0.86
Explain how to manage depression. T 3.79£0.70 0.71
Explain the effects of stress on the body and the diseases caused by stress. ' 3.57+1.02 0.57
Explain the causes of stress in patients with arthritis. i 3.57+1.09 0.64
Present stress management techniques for patients with arthritis. 4.07+0.83 0.86
Present music, humor, and fun video clips to manage stress. 4.43+0.76 0.86
Introduce good music for relaxation therapy and mind-body therapy, and upload music files so that patients can play 4.21+0.89 0.71
directly from the application. '
Provide feedback on the use of the application and assess responses using a self-management scale. 4.07£0.73 0.79
Present true/False (O, X) questions on arthritis. " 3.64+1.01 0.64
Present Q&A (related to causes and symptoms, medication, and prognosis). 414+1.29 0.79
Correct frequent misconceptions about arthritis. 4.36+0.74 0.86
Explain the importance of nutrition in arthritis. * 4.00+0.78 0.86
Explain the difference between arthritis and osteoporosis.* 4.07£0.92 0.79
Explain which foods are beneficial to arthritis and osteoporosis.* 4.00£0.78 0.86
What foods are good for the joints?: Present answers using pictures. ' 4.07£1.00 0.71
Explain foods that help osteoarthritis. I 3.8610.53 0.79
Explain when to seek medical advice for taking dietary supplements (i.e., glucosamine). 4.07£0.73 0.79
Diet and nutrition that help osteoarthritis: Present information with relevant photographs. 4.43+0.76 0.86

Diet: 1) Calcium - Present the photographs of a recommended daily intake by types of food and the visual estimates of the ~ 4.3610.63 0.93
recommended amount.

Diet: 2) Protein - Explain the importance of protein in muscle synthesis. Present the photographs of a recommended daily ~ 4.29+0.73 0.86
intake by types of food and the visual estimates of the recommended amount.

Diet: 3) VitD. - Explain the importance of exposure to UV light, methods for obtaining sufficient amounts, and precautions  4.36+0.63 0.93
around intake.

Diet: 4) Weight loss — Provide a measurement tool for obesity and calculator for daily allowance of caloric intake. 4.29+0.73 0.86

Include functions for scheduling hospital visits and alarms. " 4.1410.95 0.64

Include a calendar that allows user to schedule hospital visits. ' 4.14+0.95 0.64

Introduce a resource for local support (self-organized groups, sports related local facility, regular programs, etc.) 4.14%0.77 0.79

Develop the application to provide contact details of self-organized support groups and hospitals, and allow 3.93+0.83 0.71
communication using text messages. i

Provide a guide to specialist hospitals by affected body parts (knee, lower back, finger joints, etc.) and a guide to local 3.21+0.58 0.29
hospitals. '

Provide a list of social welfare institutes where one can perform physical activities. ' 3.93£0.83 0.64

Provide contact details for a support person and information on assistance. " 3.8610.66 0.71

Provide schedules for educational seminars or events on arthritis at local hospitals or companies, and provide a schedule 3.931+0.92 0.71
of health education programs on Tv."

Announce relevant educational seminars or events. | 4.07£0.92 0.64

Allow self-assessment of health status and self-management before and after using the application. 4.57£0.51 1.00

Provide phone numbers and email addresses of the organizations where patients can make enquiries, and also allow users  4.43+0.65 0.93

to utilize bulletin boards.

I-CVI=Item-level content validity Index; Due to low CVI at the second-round on Delphi, this item was excluded from the third-round on Delphi; ¥ This item
was excluded due to the low average among the duplicated items in second-round on Delphi.
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Table 3. Results of the Third-round on Delphi

Results of the third-round on Delphi M+SD I-CVI
Explain the importance and methods of self-management of arthritis. 4.57+0.51 1
Motivate users to self-management. 4.5710.52 1
Explain how to avoid excessive use of the joints. 4.571+0.51 1
Record painful areas: Provide a picture where users can mark painful areas on a joint. Check a graph that depicts pain 4.57£0.51 1
tendency.
Hot pack, cold pack, and massage: Explain methods in detail. 4.510.52 1
Explain appropriate and harmful exercises using pictures. 4.5%0.52 1
Explain exercise precautions. 451052 1
Educate on weight management. 4.5%0.65 0.93
Exercise procedures: Present them as diagrams or photographs. 4.5+0.52 0.93
Explain lifestyle tips on the prevention and management of arthritis. 4.36+0.74 0.86
Which symptoms do you have?: Present explanations and pictures together. 4.2910.46 1
Explain the importance of exercise in osteoarthritis. 4.2910.61 0.93
What does the treatment involve?: Present descriptions and pictures together. 4.291+0.73 0.86
Educate on postures to avoid and precautions to take. 4.29+0.73 0.86
Educate on how to perform house chores. 4214043 1
Ask users to keep a daily log after exercise (type, duration, volume). 4214043 1
Present symptoms that require a hospital visit. 4.21£0.8 0.79
Explain how to care for symptoms. 4.21£0.89 0.71
Educate on maintaining correct posture. 4141077  0.79
Present various pain control methods: Stretching, taking medications, cold/hot packs, relaxation techniques, mental 4.14+0.86 0.71
imagery therapy, distraction therapy, music therapy, massage, etc.
Present Q&A (related to causes and symptoms, medication, and prognosis). 4.07£0.62 0.86
Diet and nutrition that help osteoarthritis: Present information with relevant photographs. 4.07+0.62 0.86
Correct frequent misconceptions about arthritis. 4.071£0.73 0.79
Provide phone numbers and email addresses of the organizations where patients can make enquiries, and also allow users  4.07£0.62 0.79
to utilize bulletin boards.
Explain proper postures for walking. 4.0710.83 0.71
Explain the purpose of the application. f 4.07£0.92 0.64
Provide a checklist for self-diagnosis of osteoarthritis. " 4.00+0.88  0.64
The number of repetitions and components of joint range exercise: Structure the application for users to follow pictures, 4.00+0.88 0.64
photographs, video clips, ete.”
The number of repetitions and components of exercise to increase flexibility: Structure the application for users to follow 4.00+0.88 0.64
pictures, photographs, video clips, etc. '
The number of repetitions and components of strength exercise: Structure the application for users to follow pictures, 4.00£0.88 0.64
photographs, video clips, ete.”
Produce a downloadable video clip on stretching or rhythmic movements that are beneficial to arthritis. ' 4.00£0.88 0.64
Present tips on the prevention of arthritis: Record six lifestyle tips on prevention and management of arthritis. ' 4.00+0.88 0.64
Present stress management techniques for patients with arthritis. ' 4.00+0.88 0.64
Diet: 1) Calcium - Present the photographs of a recommended daily intake by types of food and the visual estimates of the ~ 3.93+0.73 0.71
recommended amount. "
Diet: 2) Protein - Explain the importance of protein in muscle synthesis. Present the photographs of a recommended daily ~ 3.93£0.73 0.71
intake by types of food and the visual estimates of the recommended amount. "
Diet: 3) VitD. - Explain the importance of exposure to UV light, methods for obtaining sufficient amounts, and precautions 3.93+0.83 0.64
around intake.
Introduce a resource for local support (self-organized groups, sports related local facility, regular programs, etc.) ' 3.93£0.92 0.57
Appropriate ways to rest for osteoarthritis: Put relevant photographs rather than descriptions. T 3.86%0.66 0.71
Reward with congratulatory messages or other methods when daily exercise goal has been reached. " 3.8610.95 0.5
Explain when to seek medical advice for taking dietary supplements (i.e., tt,vlucosamine).‘r 3.79£0.58 0.71
Allow self-assessment of health status and self-management before and after using the application. ' 3791097 057
Provide a guide to the structure and use of the application. i 3.79%0.89 0.5
Explain how to use mobility aids such as a cane, walker, etc. ¥ 3.71+0.73 0.57
Present music, humor, and fun video clips to manage stress. ' 3.71+0.73 0.57
Acknowledge when daily exercise or to-do items have been achieved, using stickers or other methods. " 3.71+£0.83 0.5
Diet: 4) Weight loss - Provide a measurement tool for obesity and calculator for daily allowance of caloric intake. " 3.71£0.83 0.5

I-CVI=Item-level content validity Index; "Due to low CVI at the third-round on Delphi, this item was excluded from the final contents list.
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Table 4. Final Contents List

Categories

List of mobile app contents

Daily life management

- Explain the importance and methods of self-management of arthritis.
- Motivate users to self-management.

- Explain how to avoid excessive use of the joints.

- Explain lifestyle tips on the prevention and management of arthritis.

- Educate on how to perform house chores.

- Educate on postures to avoid and precautions to take.

- Provide phone numbers and email addresses of the organizations where patients can make enquiries,
and also allow users to utilize bulletin boards.

Pain management
depicts pain tendency.

- Record painful areas: Provide a picture where users can mark painful areas on a joint. Check a graph that

- Hot pack, cold pack, and massage: Explain methods in detail.
- Present various pain control methods: Stretching, taking medications, cold/hot packs, relaxation
techniques, mental imagery therapy, distraction therapy, music therapy, massage, etc.

Exercise
- Explain exercise precautions.

- Explain appropriate and harmful exercises using pictures.

- Exercise procedures: Present them as diagrams or photographs.
- Explain the importance of exercise in osteoarthritis.
- Ask users to keep a daily log after exercise (type, duration, volume).

- Explain proper postures for walking.

- Which symptoms do you have?: Present explanations and pictures together.

Disease information

- What does the treatment involve?: Present descriptions and pictures together.

- Educate on postures to avoid and precautions to take.
- Present symptoms that require a hospital visit.

- Explain how to care for symptoms.

- Present Q&A (related to causes and symptoms, medication, and prognosis).
- Diet and nutrition that help osteoarthritis: Present information with relevant photographs.
- Correct frequent misconceptions about arthritis.

Weight management Educate on weight management.
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