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Abstract
Aim: To determine the effectiveness of a self-management support intervention on 
knee functional status and health-related quality of life among middle-age women 
with knee osteoarthritis.
Design: Randomized controlled trial.
Methods: The participants were 40 middle-aged women who had been clinically diagnosed 
with knee osteoarthritis for more than 3 months and randomly assigned into interven-
tion and control groups equally. After IRB approval code 02-05-2562 was obtained, data 
collection was carried out from July – November 2019 at the Outpatient Department of 
Orthorpedics, Thasala Hospital, Thailand. The modified Thai version of the Western Ontario 
and McMaster University Osteoarthritis Index (WOMAC) and the Short Form Survey (SF-
36) were used to measure knee functional status and health-related quality of life at baseline 
(T1), immediately after completing the intervention (T2) and 4 weeks after the intervention 
(T3). The participants in the intervention group received a self-management support pro-
gram developed by the researcher based on the Individual and Family Self-Management 
Theory and a review of related literature plus routine care. The implementation consisted of 
eight sessions over 4 weeks. The control group received only routine care from the hospital. 
Two-way repeated measure ANOVAs were used to analyze the data.
Results: The findings revealed that the participants in the intervention group had 
better knee functional status and HRQOL than those in the control group at follow-
up. Additionally, in the intervention group, both knee functional status and HRQOL 
significantly improved from pre- to post-intervention and follow-up.
Conclusions: The findings indicate that this self-management support intervention 
is effective.
Impact: For women, the prevalence rate of knee OA rises dramatically post-meno-
pause due to lower oestrogen levels. Policy makers and healthcare providers could 
obtain and promote this intervention as part of standard practice. This should lead to 
improved knee functional status and HRQOL among middle-aged women.
Thai Trial Registration number: TCTR20191223003. on February 5th, 2019
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1  | INTRODUC TION

The most common form of arthritis, knee osteoarthritis (knee OA), 
is a growing public health problem in adults and a leading cause of 
disability worldwide (Madry et  al.,  2012). Knee OA is a degenera-
tive disease characterized by low grade cartilage and synovium in-
flammation resulting in the loss of joint structure and progressive 
deterioration of cartilage leading to joint stiffness, swelling, pain 
and loss of mobility (Musumeci et al., 2015). In addition, knee OA 
often causes interference with work productivity, diminishes the 
ability to walk with the addition of a particularly unsteady gait and 
eventually results in knee disability (Cross et al., 2014). Ultimately, 
disability leads to difficult mobility, social isolation and loss of work 
opportunities (Bhatia et  al.,  2013; Palazzo et  al.,  2016). Moreover, 
knee OA has a significantly negative impact on health-related quality 
of life (HRQOL; Hoogeboom et  al.,  2012). Patients with knee OA 
frequently have chronic pain and disability potentially leading to a 
reduction in HRQOL (Losina et al., 2015; Zamri et al., 2019).

1.1 | Background

By 2040, an estimated 26 percent of all adults, or over 78 million peo-
ple will have arthritis (Centers for Disease Control & Prevention, 2016). 
The overall prevalence of OA is in the range 20.5–68.0%. Most of 
the Asian populations reported to have knee OA are in the range of  
13.1-71.1% in various Asian countries (Zamri et al., 2019). The risk fac-
tors of knee OA are mainly associated with excess weight, obesity, fe-
male gender, and exposure to long durations of heavy physical activity 
such as sitting on the floor (praying and other sitting religious worship) 
and squatting. Thai people also seem to be prone to these associated 
risk factors (Roopsawang, 2015). In Thailand, there was a survey among 
the elderly in the community aged more than 50 years using a history 
of knee pain and X-ray findings. It was found that the prevalence of 
knee OA ranged from 34.5%45.6%. (Kuptniratsaikul et al., 2002).

Having multiple responsibilities during this period, menopause 
and its side effects, changes in physical appearance and body, weight 
gain, retirement, financial problems, empty nest syndrome, and 
onset of chronic diseases are some of the common changes in mid-
dle-aged women (Ayranci et al., 2010). As previously stated, the prev-
alence and severity of OA are higher in females than in males (Boyan 
et al., 2013). Moreover, the prevalence rate of knee OA rises dramati-
cally post-menopause due to lower oestrogen levels. Menopause also 
frequently influences many changes in body composition such as in-
creased body fat or obesity with impact on bone density, reduced car-
tilage volume and loss of bone and muscle strength (Riddle et al., 2015).

There are several interventions attempted to improve knee OA 
(Bhatia et  al.,  2013). However, the length of the program and the 
mode of delivery vary greatly among programs and illnesses. In view 
of the high prevalence of knee OA and the absence of unequivocal 
evidence of program effectiveness, self-management support pro-
grams have been tested in quality assurance projects and random-
ized controlled trials (RCTs), the results of which show improvement 

in pain, quality of life, and function compared with control groups 
(Neogi & Zhang, 2013). In addition, self-management support pro-
grams have been proven to be effective in various diseases such 
as arthritis, stroke, and asthma (Yip et al., 2007a, 2007b). Effective 
self-management among adults with knee OA can improve symp-
toms, prognosis, and quality of life (Kao et  al.,  2016). Therefore, 
understanding how patients manage their symptoms is essential 
for health care providers to effectively support knee OA patients' 
needs, especially in middle-age women.

1.2 | Conceptual framework for the study

The Individual and Family Self-Management Theory (IFSMT; Ryan 
& Sawin,  2009) was used to guide the study. This theory com-
bines and expands prior work related to individual and family self-
management, focusing on individuals and dyads in the family. The 
IFSMT suggests a dynamic model of self-management consisting 
of: (a) condition-specific factors and physical/social environments 
(context); (b) knowledge and beliefs, self-regulation skills and abili-
ties, and social facilitation (process); and (c) cost, health status, and 
HRQOL (outcomes). The IFSMT attends to the contextual factors 
known to affect self-management and its processes in addition to 
proposing relationships among contextual and process dimensions. 
Self-management support involves providing knowledge and beliefs, 
encouraging self-regulation skills and abilities and improving so-
cial facilitation to manage chronic conditions or engage in healthy 
behaviours, whereas self-management interventions facilitate the 
development of self-management skills and activities designed to 
enhance health behaviour modification and increased quality of life. 
The concepts of individual self-management have proven useful in 
understanding human response to illness and are often the target 
of nursing interventions (Grey et al., 2010). Therefore, the study ap-
plied the IFSMT in the context of individual middle-aged women.

2  | THE STUDY

2.1 | Aim

This study aimed to determine the effectiveness of a self-manage-
ment support intervention by comparing knee functional status and 
health-related quality of life in middle-aged women with knee OA 
between the experimental and control groups at pre-intervention 
(T1), post-intervention (T2), and at the 4-week follow-up (T3).

2.2 | Design

A RCT was conducted with 3-time repeated measures: baseline or 
pre-intervention (T1); immediately after completing the intervention 
(T2); and 4 weeks after the intervention (T3).
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2.3 | Participants

The target population of this study was middle-aged women 
aged 40–59  years old who had been clinically diagnosed with 
knee OA. The patients were receiving services at the Outpatient 
Department (OPD) of Orthopedic Clinic, Thasala Hospital, Nakhon 
Si Thammarat province in southern Thailand in 2019. This clinic 
was used as the venue for implementing the intervention with 
permission granted by the director of the OPD. According to 
medical records in the hospital database, the target patients were 
230 cases. The inclusion criteria were as follows: (a) Middle-aged 
women diagnosed with knee OA for more than 3 months (a chronic 
medical condition; MedicineNet, 2016); (b) No history of any major 
knee injury; (c) No knee surgery or steroid use; and (d) Ability to 
understand communicate well in Thai language. The following 
criteria excluded participants: (a) Serious co-morbidity such as 
stroke; and (b) Symptomatic injury to the knee joint with inflam-
matory joint disease.

2.3.1 | Sample size

The sample size was calculated by using a power calculation with the 
G*power program (Version 3.1.2.9; Faul et al., 2009). Power analysis 
involved F test for ANOVA repeated measure within-between fac-
tors with a power = 0.80, a significance level = 0.05 and an effect 
size = 0.61, all of which were obtained from a previous study on self-
management intervention for knee OA (Coleman et al., 2012). These 
measures were repeated three times with a total minimum sample 
size of 30 participants. With an estimated attrition rate of 30 per-
cent based on previous studies, a total of 40 participants was finally 
recruited and randomly assigned with 20 participants per group.

2.3.2 | Sampling

Two hundred and thirty patients from a list of medical records 
were diagnosed with knee OA for more than 3 months, had never 
used steroids, had no serious comorbidity and communicated well 
in Thai language. Three of them had knee OA from major injuries 
such as car accidents and ninety-seven were unable to be reached 
by phone. Therefore, one hundred patients were excluded and the 
remaining was one hundred and thirty patients who met the study 
inclusion criteria. Randomization by a computer-generated program 
limiting the cases from 130 cases to 40 cases was performed. All 
the selected participants were contacted by telephone, verbally 
informed and invited to participate voluntarily in the study. Five 
patients declined participation for various reasons, the most com-
mon reason being lack of time. We randomly selected and repeated 
the process again until reaching a total of 40 participants who were 
willing to participate. After that, we sent by post written informa-
tion and appointment schedules to these participants to meet at 
the Orthopedic Clinic of Thasala Hospital where written informed 

consent was obtained. Random assignment was performed after the 
baseline measurement.

2.3.3 | Randomization and Blinding

Simple randomization was used to allocate the forty participants to 
either the intervention or control group by a research assistant (RA). 
The RA is a registered nurse of Thasala Hospital who used her days 
off duty to assist in randomizing participants and collecting data of 
demographic information and outcome measures.

The RA assigned numbers from 01–40 to the participants indi-
vidually. Then she wrote one number on a piece of paper from 1–40, 
then folded each numbered piece of paper and put them in a box. 
The first twenty numbers of participants that she drew were allo-
cated to the intervention group and the rest of twenty participants 
were allocated to the control group. They were blinded to group allo-
cation, but complete blinding of participants was not possible owing 
to the nature of the intervention. Figure 1 shows the flow diagram 
of the study.

2.4 | Intervention

The Self-Management Support Intervention was developed based 
on the IFSMT (Ryan & Sawin, 2009) and the review of the related 
literature (Coleman et al., 2012; Yip et al., 2007a, 2007b). The par-
ticipants in the intervention group were split into two subgroups of 
10 participants and each subgroup participated in the eight 4-week 
sessions. The process of activities for the implementation consisted 
of eight sessions (twice per week on Monday and Wednesday; or 
Tuesday and Thursday) with approximately 50–75  min per ses-
sion. The intervention involved providing knowledge and beliefs, 
encouraging self-regulation skills and abilities and improving social 
facilitation to manage chronic conditions or engage in healthy be-
haviours. Homework guidelines were formulated for the participants 
for present activities to be discussed in the following week. Weekly 
homework assignments were given for the researcher to assess the 
participants' understanding and problems. Lastly, the booklet and 
QR code of VDO clips on knee OA consisted of information about 
knowledge of knee OA, pathophysiology, signs and symptoms, pain 
management, knee exercise, and treatment were given to all par-
ticipants (both groups) at the follow-up period. The researchers im-
plemented all the steps outlined in the function-based intervention 
plan and the RAs aided in data collection at the 3-point times. The 
implementation was carried out from July to November 2019.

Routine care (both groups) involved common suggestions about 
weight control and knee exercises provided by nurses and physicians 
in the examination room. In the monthly activity of the orthopaedic 
clinic, nurses provided health education about knee care and some 
tips for reducing pain from knee OA. Brochures and some booklets 
related to knee OA and other orthopaedic diseases were also avail-
able at the clinic.
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2.5 | Outcome measures

2.5.1 | Knee functional status

Knee functional status was the primary outcome and was measured 
by using the functional dimension of the Modified Thai version of 
the Western Ontario and McMaster University Osteoarthritis Index 
(WOMAC; Kuptniratsaikul & Rattanachaiyanont, 2007), a self-report 
scale containing 22 items. There were three subscales for assessing 
pain (5 items), stiffness (2 items), and function (15 items). The partici-
pants were asked to rate each item on 0–10 point-rating scales from 
“0” (no or least problem) -“10” (very much or most problem). Total 
scores ranged from 0–220 with higher scores indicating lower knee 

functional status and low scores interpreted as greater knee func-
tional status. In this study, Cronbach's alpha coefficient was 0.80.

2.5.2 | Health-related of quality of life

Health-related of quality of life (HRQOL) was the secondary out-
come and was measured by the Short Form Survey (SF-36) – Thai 
version (Tangtrakulwanich et al., 2006), which contains 36 items in 
the following eight domains: physical functioning (10 items), role 
limitations due to physical problems (4 items), physical pain (2 items), 
general health perceptions (5 items), social functioning (2 items), vi-
tality (4 items), role limitations due to emotional problems (3 items) 

F I G U R E  1   Consort flow diagram of 
the studyTarget participants (N = 230)

Excluded (N = 100)

• Unable to reach by phone (n = 97)

• Major injuries (n = 3)

Allocated to intervention group (N = 20)

Received allocated intervention (N = 20)
Allocated to control group (N = 20)

Received allocated routine care (n = 20)

Measure baseline (T1) week 0

Received the Self-Management Support 

Intervention and routine care (N = 20) 

Measure T2 (week 4)

Received only routine care

(N  = 20) 

Measure T2 (week 4)

4-week 
implementation

Follow-up (N = 20)

Measure T3 (week 8)

Follow-up (N = 20)

Measure T3 (week 8)

4-week follow-up

Analyzed (N = 19)

(removed one outlier)

Analyzed (N  = 17)

(removed three outliers)

Enrollment

Analysis

Allocation

Assess for eligibility (N = 130)

Randomized (N = 40)

- Declined participation (n = 5)
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and general mental health (5 items) and reported health transition 
(1 item). The scores of each item varied from 1–2 points in physi-
cal functioning, 1–3 points in general health, and 1–6 in the physical 
pain, social functioning, and mental health domains. The total scores 
of each domain required a transformation into 100-point scales. The 
aggregated SF-36 components were scored where higher scores 
represented better HRQOL. In this study, Cronbach's alpha coeffi-
cient was 0.81.

2.6 | Validity and reliability of research instruments

Details of the planning and process for the self-management support 
intervention were validated by a panel of three content experts, con-
sisting of two orthopaedists and a nursing instructor who specialty 
is in women's health in the community. They were asked to consider 
and provide comments and suggestions about all the content in terms 
of comparability and appropriateness with the concepts that were to 
be used and the guideline for knee OA. Then the researchers made 
revisions responding to all the experts' comments and suggestions.

Content validity of the modified Thai versions of WOMAC and the 
SF-36 had already been tested in previous studies (Kuptniratsaikul & 
Rattanachaiyanont,  2007; Tangtrakulwanich et  al.,  2006). Internal 
consistency reliability in this study showed Cronbach's alpha coef-
ficients of 0.80 and 0.81, respectively.

2.7 | Ethical consideration

This study was approved by the Faculty Ethics Committee of a uni-
versity in Thailand (No. 02-05-2562). The first author (PI) explained 
the goals and procedures of the study, research objectives, data col-
lection procedures, risks and benefits of the study after agreement 
to participate had been obtained and informed consent forms had 
been signed. This was registered with the Thai Clinical Trial registry 
(TCTR20191223003).

2.8 | Data collection procedures

Before commencing with data collection, the PI explained the 
purpose of the research to the director to obtain permission for 
data collection and prepared materials such as the booklets for 
the participants. Then the PI trained the research assistants to use 
the data collection instruments by describing the meaning of each 
item to the research assistants. For the experimental group, the 
information collected before the interventions were implemented 
was referred to as a pre-intervention (T1). The PI explained the 
intervention objectives, procedures, evaluation, and follow-up 
assessment to all participants. Next, the participants were re-
quested to sign informed consent forms. Eight 60-75-min sessions 
were provided by the PI. The self-management supported inter-
vention was used to manage the participants' personal health and 

well-being for as many health needs as possible, including health 
education and engagement in healthy activities known to produce 
positive outcomes. Immediately after completing the 8-session 
intervention (post-intervention; T2) and a 4-week follow-up after 
the intervention (T3), knee functional status, and HRQOL were 
measured. For the control group, the PI explained the research 
objectives, procedures, evaluation and follow-up assessment to all 
participants. Lastly, the PI provided booklets and study material to 
the participants to practice by themselves.

2.9 | Data analysis

Data were analysed by using a SPSS version 26.0 with statistical 
significance set at p  <  0.05. Descriptive statistics in terms of fre-
quency, percentage, mean, standard deviation and range were used 
to describe the participants' characteristics and study variables. Chi-
squared and Fisher exact tests were used to compare the participants' 
characteristics. Two-way repeated measures ANOVA (one-way be-
tween-subjects independent variable and one-way within-subjects 
independent variable) was used to determine the differences in mean 
scores for knee functional status and HRQOL, comparing the experi-
mental and control groups at three time point measures, namely: pre-
intervention (T1); post-intervention (T2); and follow-up (T3).

3  | RESULTS

3.1 | Characteristics of the participants

The total of the participants in the intervention group was 19 and in 
the control group was 17, resulting from removing 1 and 3 univariate 
and multivariate outliers after assumption testing of statistical use 
in the study. The average age of both groups was about 52–53 years 
old and average BMI was about 27–29 kg/m2 indicating being over-
weight. Comparing the participants' characteristics at baseline by 
using Chi-squared and Fisher exact tests found no significant dif-
ference (Table 1).

3.2 | Outcome evaluation

3.2.1 | Knee functional status and HRQOL of the 
participants across 3 times of the intervention and the 
control groups

Knee functional status was indicated by a total score of WOMAC 
and HRQOL was indicated by a total score of SF-36. These were 
measured three times at baseline (pre-intervention [week 0, T1]), 
post-intervention (week 4, T2) and follow-up (week 8, T3). The means 
and standard deviations of total and subscale scores of WOMAC 
and SF-36 for both the intervention and the control groups among 
3-time measures are presented in Table 2.
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Repeated measure ANOVA was performed to determine 
the differences of the interaction and main effects of the in-
tervention on the outcome variables (knee functional status 

and HRQOL) between the two groups and in the intervention 
group. Tests of simple effects using Bonferroni-corrected t 
tests were analyzed to compare the time differences between 

TA B L E  1   Characteristics of the participants

Characteristic Intervention group (N = 19), n (%) Control group (N = 17), n (%) t χ2 p

Age (years) Mean = 52.35 (SD  5.82, range = 40–59) Mean = 53 (SD  5.47, range = 42–59) 0.62 0.24

BMI (kg/m2) Mean = 27.12 (SD  3.87, 
range = 20.44–34.13)

Mean = 29.29 (SD  4.61, 
range = 22.77–38.05)

−1.61 0.12

BMI ≥ 25 15 (75) 17 (85)

Duration of knee OA (years) Mean = 3.20 (SD  3.41, range = 1–12) Mean = 3.30 (SD  2.54, range = 1–10) 0.11 0.92

Marital status

Single 1 (5) 2 (10) 0.68a  1

Married 16 (80) 16 (80)

Widow/divorce 3 (15) 2 (10)

Education

No literate 1 (5) 0 (0) 6.66a  0.12

1° school 12 (60) 15 (75)

2° school 6 (30) 4 (20)

Diploma/Bachelor 1 (5) 1 (5)

Underling disease

No 11 (55) 12 (60) 0.10 0.75

Yes 9 (45) 8 (40)

Hypertension 6 (30) 9 (45) 2.5 0.11

Diabetes 5 (25) 5 (25)

Monthly Income (Thai baht)

3,000–5,000 11 (55) 8 (40) 0.06 0.572

5,001–10,000 9 (45) 7 (35)

>10,000 0 (0) 5 (25)

Occupation

House worker 7 (35) 9 (45) 5.84a  0.17

Farmer 9 (45) 3 (15)

Small business 1 (5) 4 (20)

Employee/Labour 3 (15) 3 (15)

aFisher's exact test. 

Variable
Measured 
time

Intervention 
(N = 19), M (SD)

Control (N = 17), 
M (SD) F

Knee functional status

Total score of 
WOMAC

1 73.58 (44.50) 68.65 (20.90) 1.32

2 45.47 (41.32) 60.82 (8.44) 0.72

3 21.90 (23.27) 76.41 (13.05) 19.28*

Health related quality of life

Total SF-36 
Score

1 57.17 (16.193) 58.87 (13.33) 0.87

2 73.14 (14.31) 71.60 (5.79) 0.81

3 90.65 (3.69) 70.61 (8.30) 90.86*

p < 0.05.* 

TA B L E  2   Means and standard 
deviations of WOMAC and SF-36 
measured three times
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the groups after the main effect of time was found to be 
significant.

3.2.2 | Comparisons of knee functional status 
between the intervention and control groups, and 
within the intervention group

This analysis was to compare the effects of the Self-management 
Support Intervention on knee functional status between the two 
groups of the intervention and the control, and in the intervention 
group in regards to the change in time from baseline (T1) to post-
intervention (T2) and to follow-up (T3). The main effects Group, 
F1,34 = 6.73, p = 0.014, η2 = 0.17 with respect to the between-sub-
jects variance and Time (in the intervention group), F1.63,55.43 = 14.37, 
p < 0.001, η2 = 0.20 with respect to the within-subjects variance, 
were both statistically significant. These effects can be seen in the 
statistically significant Time*Group interaction, F1.63,55.43  =  23.97, 
p  <  0.001, η2 =  0.33 with respect to the within-subjects variance 
(Table 3 and Figure 2).

Subsequently, simple effects were tested. At baseline (T1) and 
post-intervention (T2), the mean WOMAC scores between groups 
was not different. However, at the follow-up (T3), the intervention 
group had a significantly lower WOMAC score than the control group 
(F1,34 = 19.28, p < 0.05; Table 3). These findings indicate that the par-
ticipants in the intervention group had better knee functional status 
after receiving the self-management support intervention than be-
fore the intervention. For within the intervention group, the mean 
WOMAC score at the follow-up was lower than that at baseline and 
post-intervention (Mdiff = −51.68 and Mdiff = −23.58, p < 0.001, re-
spectively) and at post-intervention was lower than that at baseline 
(Mdiff = −28.11, p < 0.001). Thus, as the time period increased within 
the intervention group after receiving the intervention, knee func-
tional status improved significantly (Figure 2).

3.2.3 | Comparisons of HRQOL between the 
intervention and control groups, and within the 
intervention group

The study compared the effects of The Self-management Support 
Intervention on HRQOL between the intervention and the control 

groups, and within the intervention group as the time period in-
creased. The main effects of Group, F1,34 = 6.34, p = 0.017, η2 = 0.16 
with respect to the between-subjects variance and Time (within the 
intervention group from T1 to T3), F2,68 = 36.08, p < 0.001, η2 = 0.42 
with respect to the within-subjects variance, were both statistically 
significant. These effects can be seen in the statistically significant 
Time*Group interaction, F2,68 = 16.91, p < 0.001, η2 = 0.19 with re-
spect to the within-subjects variance (Table 4 and Figure 3).

The simple effects were then tested to determine the effects of 
each group at each time. There was no difference of SF-36 scores 
between the two groups at T1 and T2, while at T3, the SF-36 score 
of the intervention group was significantly higher than that of the 
control group (F1,34 = 90.86, p < 0.05; Table 2). These findings in-
dicate that the participants in the intervention group had higher 
HRQOL after receiving the self-management support intervention 
than before receiving the intervention. For within the interven-
tion group, the SF-36 mean score at T3 was higher than that T1 
and T2 (Mdiff  =  13.91 and Mdiff  =  30.18, p  <  0.001, respectively). 
Furthermore, the mean SF-36 score at T2 was higher than that at 
T1 (Mdiff = 16.27, p < 0.001). These findings indicate that as the time 
period increased within the intervention group after receiving the 
intervention, HRQOL also improved (Figure 3).

4  | DISCUSSION

The findings showed improving knee functional status and increas-
ing health-related quality of life after the middle-aged women with 
knee OA received the self-management support intervention. This 
supported the IFSMT indicating that individuals and families using 
knowledge and beliefs, self-regulation skills and abilities together 
with the components of the process of self-management contribute 
to patient outcomes such as self-management behaviors, health sta-
tus and quality of life (Ryan & Sawin, 2009). The findings were con-
gruent with several previous studies (Brosseau et al., 2012; Coleman 
et al., 2012; Kao et al., 2016; McKnight et al., 2010; Yip et al., 2007a, 
2007b). However, the interventions in the previous studies had a 
duration ranging from 16 weeks to 18 months follow-up while our 
intervention lasted for 8  weeks which is one and half times less. 
It could be because we allowed the participants to save the VDO 
clips, such as knee exercises and care for knee pain, on their smart 
phones so that they could re-watch these VDO clips and practice 

Source of variation SS df MS F p-value

Between subject

Group 12,610.61 1 12,610.61 6.73 0.014

Error 63,737.57 34 1,874.63

Within subject

Time 9,820.55 1.63 15,299.24 14.37 <0.001

Time*Group 16,388.04 1.63 10,627.99 23.97 <0.001

Error time 23,244.06 55.43 419.335

TA B L E  3   Repeated measure ANOVA 
of total WOMAC scores
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and manage the exercises and care at anytime and anywhere they 
felt comfortable. When they had low or no pain in their knee, the 
middle-aged women were able to use their knee freely and that 
could improve their health-related quality of life.

Our intervention contained multi-components of care. 
Session 3 (pain management) and session 4 (knee exercises) 
seemed to be the most favourable to the participants. The fact 
that the internet and technology could be a crucial means to 
enhance and support health outcomes among people who can 
access, and this was supported by these findings. The VDO clips 
were not too long (approximately 7–10  min), communicated in 
lay language for general people and included infographics and 
photos which were attractive and interesting. These aspects are 
suggested in the design of further interventions using the inter-
net and smart media. It is recommended that there should be a 
national policy that allows people to have access to the internet 
and smart media.

Knee exercise and pain management could be more effective 
in the early onset of patients with knee OA. However, medication 
and finally surgical treatment would be essential because knee OA 
is a degenerative disease. Appropriate management of knee OA 
condition together with regular recommended exercises could im-
prove and maintain the knee function. Knee OA is also associated 
with obesity and overweight conditions, dietary factors and seden-
tary lifestyles (Musumeci et  al.,  2015). The American Academy of 
Orthopedic Surgeons (American Academy of Orthopedic Surgeons 
(AAOS), 2014) also recommends weight loss in addition to activity 
modification as a mean to reduce symptoms.

4.1 | Limitation

This study had some limitations. Participants in this study were re-
cruited from only one setting, thus, generalizability may be minimal. 
Nurse researchers should apply this intervention to implement with 
extension of a larger size of sample. In addition, the effectiveness 
of this intervention should be designed to determine sustainability 
or long-term effects of the intervention. Moreover, other outcomes 
such as BMI, waist circumference, and fat composition are also sug-
gested for future studies.

4.2 | Nursing implications

This intervention offers an increased scope of practice for health 
professionals, nurses, or caregivers with evidence to support the use 
of a collaborative chronic care intervention. The findings provide 

F I G U R E  2   Comparison mean scores 
of WOMAC between two groups across 
3-point time
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TA B L E  4   Repeated measure ANOVA of total SF-36 scores

Source of 
variation SS df MS F p-value

Between subjects

Group 1,090.29 1 1,090.29 6.34 0.017

Error 5,847.47 34

Within subjects

Time 5,894.01 2 2,947.01 36.08 <0.001

Time*Group 2,763.24 2 1,381.62 16.91 <0.001

Error time 5,554.96 68
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evidence to guide health providers in improving knee functional 
status and HRQOL in middle-aged women with knee OA. Knee OA 
raises important considerations for any attempt at progress and de-
velopment of a consensus self-management support. Developing 
care for chronic disease policies and implementing policies into prac-
tice are viewed as integral to the provision of nursing care for knee 
OA. Implementation of a self-management support intervention for 
middle-aged women with knee OA is useful in reducing pain inten-
sity. Health professionals and family members can start implementa-
tion and follow-up on self-management support for improving knee 
functional status and HRQOL.

5  | CONCLUSIONS

This study demonstrated that the self-management support inter-
vention could improve knee functional status and HRQOL in middle-
aged women. Education-integrated support from health professional 
and technology on smart media was the key success. Future studies 
should explore a longitudinal follow-up, a larger group of partici-
pants and expand a variety of settings. Moreover, other related out-
comes, such as the range of motions of a knee joint, the participants' 
BMI, etc. should be assessed.
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