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ABSTRACT

Objectives: This study aims to compare, from a patient’s perspective, the cost-effectiveness

L between a self-managed program and usual physiotherapy care in treating knee osteoarthritis.
Article info:

Received: 09 Nov 2020 Methods: The study participants were assigned into two groups: group I received a weekly

:  physiotherapy treatment plus instructions on self-management skills in goal setting, pain
management, exercise, healthy eating, and dealing with fatigue (self-managed group); group II
had a physiotherapy session three times a week (usual care group). The osteoarthritis cost and
consequence and European quality of life-5 dimension (EQ-5D) were used to generate utility
scores. The health effects measure of quality-adjusted life year (QALY) was obtained, and an
incremental cost-effective ratio was calculated. Cost-effectiveness was determined by plotting
a cost-effectiveness plane of incremental cost against QALY obtained.
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Results: After 8 weeks of intervention, the self-managed group recorded more significant

improvements in pain level, function, and health-related quality of life than the usual

care group. Clinical consultation costs (MeantSD NGN [Nigerian naira]=1800£979),

physiotherapy treatment costs (MeantSD NGN=4000+00), and transportation costs

(MeantSD NGN=1,940+1,150) were less for the self-managed group than the usual care

¢ group. Imaging (x-ray) and drug costs did not differ significantly between groups. The QALY's

Keywords: ¢ gained over the 8-week intervention period was 0.13 for the self-management group compared

Cost-effectiveness, Self- to 0.11 for the usual care group.

managern?r_lt, Knee. ¢ Discussion: From the patient’s perspective, a self-managed program was cost-effective and
osteoarthritis, Physiotherapy, ¢ cheaper for healthcare resource use. Physiotherapists may adopt the program to reduce out-of-
Nigeria * pocket expenses for patients with knee osteoarthritis.
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Highlights

® The self-managed program compared to usual physiotherapy treatments decreases knee pain significantly and im-
proves functions and health-related quality of life.

e The self-managed program compared to usual physiotherapy treatments is less costly due to fewer consultation
visits and treatment sessions.

e Physiotherapists may adopt the program to reduce costs for patients and congestion in the clinics.
Plain Language Summary

Knee Osteoarthritis (OA) is a chronic, debilitating, and degenerative condition. Knee OA has no known cure. The
current treatment guidelines stipulate the empowerment of patients to self-manage the condition to reduce visits to the
clinics and save costs associated with care. The self-managed program is cost-effective in settings where treatments are
heavily subsidized through the medical insurance scheme; however, it is unknown if the program will be cost-effective
in a setting where patients solely pay to access care. The results demonstrate that the self-managed program in this
setting is effective and costs less than the usual care and may be adopted by healthcare professionals to reduce costs

associated with treatments and transportations.

1. Introduction

nee osteoarthritis is the most common

form of Osteoarthritis (OA), account-

ing for more than 80% of all cases of

arthritis [1]. Globally, the prevalence

rates of symptomatic knee OA are 9.6%

for men and 18.0% for women [2]. OA is characterized
by pain and reduced function [3].

Exercise and patient education/self-management can
lessen pain and enhance function in individuals suffer-
ing from chronic knee OA [4]. Aerobic exercise for knee
OA has been found to have a moderate effect on pain
(0.52, 95% CI: 0.34-0.70) [3]. However, treatment ben-
efits start to wane if patients do not adhere to the thera-
peutic regimen following discharge [5]. To this end, pa-
tient education/self-management on exercise regimens
effectively empowers the patients to take control of their
health [6]. Self-management, within the context of a
chronic disease management program, focuses exclu-
sively on behavioral lifestyle, active coping Strategies,
and counteracting the negative maladaptive thoughts
that exist with chronic pain. It is reported to improve ex-
ercise tolerance and reduce depression associated with
chronic diseases [7].

The resources to mobilize self-management programs
are scarce, though the decision for its widespread imple-
mentation is guided not only by its benefits but also by
its cost-effectiveness [8]. The concept of cost evaluation

of clinical interventions is based on many perspectives,
including patient, health provider, social, and societal
perspectives [9]. Studies on self-management programs
among patients with chronic knee osteoarthritis [7, 10-
12] show that in settings where care costs are heavily
subsidized by the government, the outcomes of self-
management interventions are diverse. According to
Hurley et al. [7], Thomas et al. [11], and Mazzuca et
al. [12], self-management programs reduce utilization
costs, cost of primary care visits, and intervention costs.

Conversely, in another study [10], a self-management
program was observed to reduce intervention and medi-
cation costs. Still, the total healthcare costs were not dif-
ferent from those of a group that received usual phys-
iotherapy care. In this respect, in sub-Saharan Africa,
interventions for chronic knee osteoarthritis are con-
strained by out-of-pocket payments made directly by pa-
tients to access care in resource-poor settings. This prob-
lem is a barrier to access and utilizing healthcare [ 13, 14].
We should assess the evidence of the cost-effectiveness
of self-managed programs on chronic knee osteoarthritis
in this setting to encourage physiotherapists to consider
the self-management care model and facilitate access to
quality care that offers good value for money.

The studies on the cost-effectiveness of self-managed
programs in poor-resource settings, including Nigeria,
are scarce. It is unknown whether self-management
programs are cost-effective from the patient’s perspec-
tive. Thus, there was a strong reason to examine the
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cost-effectiveness of self-managed programs and usual
physiotherapy care in individuals with knee OA from a
poor-resource setting.

2. Materials and Methods
Study design

This randomized controlled trial is an economic evalu-
ation of the cost of the healthcare resources used during
the 8-week intervention period. The study was registered
in the Pan African Clinical Trial Registry with the trial
number PACTR201804003266300. The participants
were recruited consecutively and then randomized into
two groups. The randomization was carried out by a
physiotherapist who was blinded to all study aspects to
prevent selection bias. Fifty-two opaque envelopes, each
containing a piece of paper on which group 1 or 2 was
written, were prepared. Each time a participant was re-
cruited, the envelopes were reshuffled. Participants who
picked out even numbers were allocated to the self-man-
aged group, and those that picked out odd numbers were
allocated to the usual physiotherapy group.

Study participants

Fifty-two participants with knee OA diagnosed by the re-
ferring physicians were recruited from the physiotherapy
outpatient clinics of two hospitals in Kano State, Nigeria.
The patients had to be between 18 and 64 years old and
have at least moderate multiple osteophytes and joint space
narrowing (<grade III of the Kellgren-Lawrence radio-
graphic classification) [15] to be included in the study. The
participants would be excluded if they reported a history of
surgical procedure in the lower limbs or had received phys-
iotherapy within the last three months before the study.

Interventions

The self-management group received the usual outpa-
tient physiotherapy session for 8 weeks plus a followed-
up and monitored home-based program. The program
included an educational pamphlet with information on
self-care and specific-oriented tasks on pain manage-
ment, exercise, healthy eating, fatigue reduction, and
stress management. The physiotherapy only group re-
ceived usual outpatient physiotherapy sessions 3 times
per week for eight weeks.

Self-managed program

The self-managed program was modeled after the
chronic disease self-management program [16] devel-
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oped at Stanford University, and aimed at assisting pa-
tients to acquire the skills to take care of their condition
on their own. The participants were given a weekly per-
formance of specific tasks on the action plan and prob-
lem-solving strategies.

The content of the self-managed intervention included
discussions on the following topics: self-management
principles, goal setting, pain management tools, physical
activity and exercise, healthy eating, dealing with emo-
tions, fatigue, and working with healthcare providers. The
duration of the program was 30 minutes per week. Partici-
pants received phone calls before their appointments and
two days after to ensure they performed their exercises
and adhered to the instructions given during the discus-
sions. A systematic review of literature for effective de-
livery of self-management interventions for chronic mus-
culoskeletal pain revealed that interventions more than 8
weeks were no more effective than an 8-week interven-
tion if delivered and monitored by professionals [17].

Usual physiotherapy

Usual physiotherapy management included cryother-
apy (15 min per day), transcutaneous electrical nerve
stimulation (Acu-TENS for 40 min), cycling (5 min),
and advice. The program was modeled after the fit and
strong program [18] and exercise for people with arthri-
tis [19]. The program consisted of muscle stretching,
cycling, isometric muscle contractions targeted at re-
ducing the dysfunctional problems associated with knee
OA, which are muscle weakness, muscle fatigue, and
reduced functional mobility. The physiotherapy sessions
took place 3 times a week for 8 weeks. We followed
guidelines from a meta-analysis review of randomized
controlled trials that stipulated a minimum dose of three
times per week of 12 supervised exercise sessions for
patients with knee osteoarthritis [20]. Participants in
both groups were asked to continue with medications
(ibuprofen, diclofenac, Voltaren S.R, Allopurinol, Vit.
C, calcium, co-codamol) prescribed by their physicians.

Clinical outcome measures

Primary outcome measures were pain, range of motion,
functional mobility, and health-related quality of life.

Pain assessment

We assessed pain with the visual analog scale (VAS)
0-10cm: a single dimension horizontal scale from 0 to 10
cm. The participants were asked to rate their pain intensity
at that very moment by drawing a vertical line through the
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scale, with 0 representing ‘no pain’ and 10 representing
‘worst pain imaginable.” The reading was obtained using
a ruler from 0 cm to the point marked by the patient [21].

Range of movement measurement

The range of motion was measured with a goniometer.
To measure knee flexion, the patient lies facing down-
ward with the knee extended and is asked to touch the
back of the foot (heel) nearest to the buttocks. The re-
searcher then put the goniometer on the knee’s outer
part, with the stationary arm in line with the lateral mal-
leolus and the moveable arm in line with the greater tro-
chanter of the femur [22]. The degree obtained gives the
range of motion. Clinically, individuals with knee OA
have decreased range of knee flexion compared with
age-matched ‘healthy’ people. Limitation of knee move-
ment during flexion is the main cause of disability [22],
and this explains the choice of the movement as one of
the primary outcomes of effectiveness.

Functional mobility assessment

Functional mobility was assessed using the “timed up
and go test.” The assessment was done on a 10-m stretch
of the gymnasium floor. The participant was instructed to
stand from sitting, walk as fast as possible, turn around at
the marked spot and return to the chair and sit down. The
time taken to complete the 6-m (from 2 to 8 m) distance
is noted using a stopwatch. Participants are allowed to
use a cane if they require them. The walk sequence is
repeated twice, and the average time is recorded. This
method has been shown to demonstrate high test-retest
reliability [22].

Health-related Quality of Life Assessment

The European Quality of Life-5 Dimensions (EQ-5D)
is a tool used to assess health-related quality of life and
may be used to generate utility scores to assist in health
economic evaluation [23]. The EQ-5D consists of two
parts. The first part comprises five subscales covering
the dimensions of mobility, self-care, usual activities,
pain/discomfort, and anxiety/depression, each with three
response levels. The second part assesses pain intensity
from 0 to 100 mm, with O representing ‘best imaginable
health state’ and 100 mm ‘worst imaginable health state.’
The EQ-5D has demonstrated a sufficient construct va-
lidity (r=0.43-0.58) in patients with arthritis [23]. This
questionnaire was translated to Hausa at the Department
of Hausa, Bayero University, Kano, for easy understand-
ing by participants.
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Healthcare resource use and costing assessment

In this study, information on resource use was obtained
from patients’ files and the use of the osteoarthritis cost
and consequence questionnaire [23]. The questionnaire
consists of items on work, medications, hospital usage,
family health services, community services, services
from professions allied to medicine, aids, adaptations to
home or lifestyle, and personal, friends or family costs
associated with OA. The cost of medications was ob-
tained from the pharmacy departments of the hospitals,
while hospital costs were extracted from the patient’s
case files. The costs of appliances procured (e.g., crutch-
es, bandages, knee braces, etc.) were obtained from pa-
tients, and we also contacted the local suppliers for con-
firmation. Where there was a disagreement in prices, we
used the prices obtained from local suppliers at the time
when those items were purchased.

Calculation of the cost of self-management program

First, we calculated the average cost per patient from
the cost of self-managed treatment sessions divided by
the total number of participants:

average cost (per patient)=cost of all treatment ses-
sions/total number of participants

Second, we obtained the transportation costs to and
from physiotherapy outpatient clinics based on self-
reported costs by the patients. Then, we estimated the
transportation cost for each participant by multiplying
the estimated cost of treatment sessions by the total num-
ber of sessions in 8 weeks. All charges were calculated
using the Nigeria currency (Naira).

Health state preferences and benefits calculation

Quality-Adjusted Life Year (QALY) was used to obtain
estimates of the cost-effectiveness of the self-manage-
ment program. The QALY was calculated from utility
scores obtained using the EQ-5D index calculator and
the value sets for time trade-off (TTO) for Zimbabwe as
it was the only African country with the available TTO.

Data analysis

We analyzed the data using descriptive and inferen-
tial statistics. Descriptive statistics of simple frequency,
percentage, mean and standard deviation were com-
puted for participant’s pain, stiffness, range of motion
(ROM), functional status, and health-related quality of
life (HRQol). A histogram with a normality curve (visual
inspection of symmetrical shape) was used to test for the
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normality of the data. The independent t-test was applied
to determine the mean differences at baseline between
the self-managed group and the usual physiotherapy
group for pain, stiffness, ROM, functional status, and
health-related quality of life, while the paired t-test was
employed to determine within-group differences in pain,
stiffness, ROM, functional status, and health-related
quality of life before and after the intervention in both
groups. After 8 weeks of intervention, the independent
t-test was again applied to determine the mean difference
between the two groups.

Cost-effectiveness analysis

Cost-Effectiveness analyses were conducted from the
patient and the healthcare provider’s perspectives. Di-
rect healthcare and non-healthcare costs throughout the
intervention were summed for each group. Health effects
measured were converted to QALY obtained using the
EQ-5D calculator and values for time trade-off (TTO) for
Zimbabwe, as it was the only available African country.
The incremental cost-effectiveness table was constructed
by ranking the interventions from the least effective to
the most effective and calculating the incremental cost-
effectiveness ratio. Cost-effectiveness was determined
by plotting a cost-effectiveness plane of incremental cost
against QALY gained [24].

The cost effectiveness graph plots the difference in cost
on the vertical exis and difference in effect on the hori-
zontal axis [25]. Only 5 of the 52 participants were male.
Therefore, to avoid gender bias, only data from the fe-
male participants were used in the analysis and presenta-
tion of results. All analyses were performed in SPSS v.
22 (Mac, Chicago, IL, USA). A P-value of less than 0.05
was used to indicate statistical significance.

3. Results

The flow chart of the enrolment for both groups of par-
ticipants is illustrated in Figure 1. Fifty-two participants
with chronic osteoarthritis of the knee participated in the
study. Of these, 47 completed the study; three partici-
pants from the self-management group and two from the
usual care group withdrew without any reason. The pre-
test measures showed no statistically significant differ-
ences between self-managed and usual physiotherapy
care groups for pain, stiffness, range of motion (ROM),
functional status, and health-related quality of life. With-
in-group differences were observed (as shown in Table 1)
in the self-managed group; the results showed statistical-
ly significant improvement in pain, functional status, and
health-related quality of life (P<0.05) (Table 1). Statisti-
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cally significant differences were observed between both
treatment groups for pain, stiffness, functional status,
and HRQol, but not for the range of motion (Table 1).

Direct healthcare and non-healthcare costs and QALY
related to the treatment of knee OA for 8 weeks

The participants in the self-management group visited
the outpatient physiotherapy clinic once a week (a total
of 8 sessions), while participants in the usual care group
visited 3 times per week (a total of 24 sessions). This
difference resulted in cheaper direct healthcare costs
(clinical consultations and physiotherapy management)
for the self-management group (Table 2). For non-
healthcare costs, the self-management group had lower
transportation costs but higher costs for phone calls. The
difference was, however, offset by significant savings in
other health resources use. Healthcare costs for drugs
and imaging were not different between the two groups.
The QALY values obtained after 8 weeks of intervention
were 0.13 and 0.11 for the self-management group and
the usual physiotherapy group, respectively. This score
suggests that the maximum probability of cost-effective-
ness was 13% for the self-management group and 11%
for the usual physiotherapy group.

Incremental cost-effectiveness

The estimates of incremental cost-effectiveness ra-
tio (ICER) from the patient’s perspective, the cost per
QALY gained values were N477276 and N325506 for
the participants in the self-management group and the
usual care group, respectively, indicating the more pa-
tient cost savings for the self-management group.

Cost-effectiveness plane

The cost-effectiveness plane (Figure 2) was used to dis-
play the result of the cost-effectiveness analysis show-
ing directly the ICER of the new intervention compared
to the old treatment option [26]. The plane consists of
four quadrants: The southeast (SE) and northwest (NW)
quadrants show negative ICER values, and the north-
cast (NE) and southwest (SW) quadrants have positive
values [26]. If the ICER value falls in the SE quadrant,
it indicates that the new intervention is more effective
and less costly. If it falls in the NW quadrant, the new
intervention is less effective and more expensive. If it
falls in the NE quadrant, the new intervention is more
effective but more costly. Finally, if it falls in the SW
quadrant, then the new intervention is less effective and
less expensive [26]. The value for the self-management
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Registration =61

Eligibility = 52
Baseline measurement

Ineligible = 9, reasons;
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Randomization ( %
Hip surgery = 1(11.11%)
Allocation to intervention = 26 Allocation Allocation to control = 26
Usual care intervention = 26
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Additional intervention = 26
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Usual care intervention = 24
Additional intervention = 23
Figure 1. Flow chart showing the process of data collection [ranian Fehabilitation Mournal
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Table 1. Mean+SD of pain, Range of Motion (ROM), functional status, and health-related Quality of Life between self-manage-

ment group and usual care group

MeantSD
8  Self-management Group Usual Care Group (n=24) Self-man-
= (n=23) Within-Group Within-Group agement Usual Care
= Group (n=24)
& . . t P . . t P  Group (n=23) Betw t P
Pre-inter- Post-inter- Pre-inter- Post-inter- Between- EaEE=
vention  vention vention  vention Group Group
Pain 5.96+0.91 2.63#0.71 15.560 0.00 6.26%0.92 3.74+1.05 10.770 0.00 2.63+0.71 3.74+1.05 -4.231 0.00
ROM 96.3348.61 101.1748.72 -7.775 0.00 99.48+1.95 100.61+1.80 -6.653 0.00 101.17+#8.72 100.61+1.80 0.301 0.77
Faﬂ:‘t::t‘l’; 39.58+3.76 34.46+2.82 9.165 000 39.00+3.90 36.96+4.11 7.365 000 34.46+2.83 36.96t4.11 -2419 0.02
HRQol 0.72+0.10 0.869+0.09 -8.923 0.00 0.69+0.12 0.728+0.11 -1.397 0.18 0.869+0.89 0.728+0.11 4.885 0.00

SD: Standard deviation; ROM: Range of motion; HRQol: Health-related quality of life.

group, N477276 ($1308), falls in the SE quadrant; there-
fore, self-management is more effective and less costly.

4. Discussion

We examined the cost-effectiveness of a self-managed
program compared to usual physiotherapy care in adults
with knee OA in poor-resource settings. Compared with
routine care, the self-managed program demonstrated
significant improvements in pain, functional status, and
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health-related quality of life. The effectiveness of self-
managed programs in improving pain and function has
been investigated in several randomized controlled tri-
als. Previous studies on self-management versus usual
care interventions in the same population found moder-

ate improvements in pain and function [27, 28].

Self-management is commonly used to deliver exercise
therapy and patient education designed to improve the
patient’s knee pain, functional status, and health-related

Table 2. Mean costs per participants in the self-management group and usual care group

MeantSD
Cost Category Self-management Group Usual Care Group
(n=23) (n=24)
Direct healthcare cost 170666763 17860+7.267
drug
Imaging (x-ray) 11414359 12261486
Uric acid 1454290 1861298
Clinical consultations 18004979 4034+2765
Physiotherapist 400010 880010
Direct non—health(.:are costs 1940+1150 360342668
transportation
Manuals 7010 7010
Phone calls 9610 24+0
Total 26260+9543 35805413487
QALY 0.13+0.00 0.11+0.02
Incremental cost management -9545.53 35805.70
Effect (QALY) 0.13 0.11
ICER -477276.50 325506.36

SD: standard deviation; QALY: quality-adjusted life year, ICER: incremental cost-effectiveness ratio.
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quality of life [29]. In the present study, the within-group
benefits for ROM provided by both interventions were
essential for patients with knee osteoarthritis but were
not significantly different between the two groups. This
finding is consistent with another study that reported
that ROM with physiotherapy might not be restored in
the short term [30]. Knowledge of tissue structure and
components of stretch are ultimately necessary for tis-
sue elongation [31]. Unfortunately, the data were not
available to determine if the education level of patients
was sufficient and appropriate for implementing a self-
managed program to restore range of motion. In addi-
tion, the present study is a short-term 8-week random-
ized controlled trial. Thus the duration of the study may
not be adequate to create significant improvement in the
chronic range of motion assessed.

The results of the cost-effectiveness analysis suggest
that compared to usual physiotherapy treatments, self-
management was associated with significantly lower
total healthcare costs, particularly for clinical consulta-
tion, physiotherapy management, and transportation.
The benefits provided by self-management in overall
healthcare cost savings were due to fewer treatment ses-
sions compared to the usual care group. Although there
are no specific recommendations for a minimum num-
ber of sessions for self-managed programs for adults
with knee osteoarthritis, an average of 6 sessions may
decrease pain and improve quality of life and function
[29]. However, the cost of phone calls is higher for the
self-managed group, though the higher cost is offset by
significant savings from other health resources use. Even
if the cost of phone calls is higher, evidence has shown
that follow-up phone calls are essential to improve pa-
tients’ compliance and adherence to home-based exer-
cise programs [32]. These findings are similar to those
from previous studies by Kloek et al. [10] and Thomas
et al. [11], which found substantial reductions in inter-
vention costs, medication costs, and cost of primary care
visits for self-management interventions.

The QALY calculated from the EQ-5D also demon-
strated better health effects but a smaller gain for par-
ticipants in the self-managed group than the usual care
group. The cost-effective probability for the self-man-
aged program is 13%. Therefore, the self-managed in-
tervention should decrease knee pain and improve func-
tional status and health-related quality of life by 13%
of QLAY gained. The self-managed program was the
most cost-effective treatment due to its improvement of
QALY relative to usual care, placing the distribution of
cost-effectiveness estimate predominantly in the south-
east quadrant. The ICER of N477276 ($1308) was as-
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sociated with patient cost savings of N477276 ($1308)
compared with the usual care. However, this finding is
not consistent with a previous study in which QALY
from patients’ and healthcare providers’ perspectives
were not significantly different for both arms of inter-
ventions [10]. Notably, this study intervention’s delivery
was based on the web application, and intervention costs
were based on self-reported face-to-face physiotherapy
sessions; all expenditures were converted to the Euros
exchange rate for 2015. These reasons may be respon-
sible for the difference in our study. Overall, our study
adds to the existing evidence that self-management is a
more cost-effective treatment than usual physiotherapy
care in a poor-resource setting where healthcare costs are
based on out-of-pocket spending.

The present study has some limitations and should
be interpreted with caution. First, the participants were
female housewives. Thus we were unable to determine
the gender interaction with the intervention, and job pro-
ductivity-related costs were not included. Second, this
study was a short-term cost-effectiveness assessment of
the self-management program; further research should
determine its long-term effect with large sample size.

5. Conclusions

The self-managed program for 8 weeks was more ef-
fective and required cheaper healthcare resource use
because of its fewer treatment sessions and clinical con-
sultations. From the patient’s perspective, the self-man-
aged program is cost-effective, and physiotherapists may
adopt the program to reduce treatment costs for patients
and congestion in the clinics.

Ethical Considerations
Compliance with ethical guidelines

The hospital Research Ethics Committee of the Aminu
Kano Teaching Hospital approved the study (No.:
AKTH/MAC/SUB/12A/P-3/V1/2371). Also, signed in-
formed consent was sought and obtained from all par-
ticipants before the study.

Funding

This study was extracted from the MSc. thesis of the first
author at the Department of Physiotherapy, Faculty of Al-
lied Health Sciences, Bayero University, Kano, Nigeria.



http://irj.uswr.ac.ir/

Iranian [Ziehabilitation Blournal

Authors' contributions

Both authors equally contributed to preparing this article.
Conflict of interest

The authors declared no conflict of interest.
Acknowledgments

We want to thank Mrs. Sherifat Oladokun for providing
a language editing service for this paper.

References

[1] Jones G, Glisson M, Hynes K, Cicuttini F. Sex and site differences
in cartilage development: A possible explanation for variations in
knee osteoarthritis in later life. Arthritis & Rheumatology. 2000;
43(11):2543-9. [DOI:10.1002/1529-0131(200011)43:113.0.CO;2-K]

[2] Cho HY, Kim EH, Kim J, Yoon YW. Kinesio taping improves
pain, range of motion, and proprioception in older patients with
knee osteoarthritis: A randomized controlled trial. American
Journal of Physical Medicine & Rehabilitation. 2015; 94(3):192-
200. [DOI:10.1097/ PHM.0000000000000148] [PMID]

[3] Zhang W, Doherty M, Peat G, Bierma-Zeinstra MA, Arden NK,
Bresnihan B, et al. EULAR evidence-based recommendations for
the diagnosis of knee osteoarthritis. Annals of the Rheumatic Dis-
ease. 2010; 69(3):483-9. [DOI:10.1136/ ard.2009.113100] [PMID]

[4] Jordan M, Helmick G, Renner JB, Luta G, Dragomir AD, Wood-
ard J, et al. Prevalence of knee symptoms and radiographic and
symptomatic knee osteoarthritis in African Americans and Cau-
casians: The Johnston County Osteoarthritis Project. The Journal
of Rheumatology. 2007; 34(1):172-80. https:/ /www.jrheum.org/
content/34/1/172.short

[5] Jessep, SA, Walsh NE, Ratcliffe ], Hurley MV. Long-term clini-
cal benefits and costs of an integrated rehabilitation programme
compared with outpatient physiotherapy for chronic knee
pain. Physiotherapy. 2009; 95(2):94-102. [DOI:10.1016/j.phys-
i0.2009.01.005] [PMID]

[6] Goeppinger ], Armstrong B, Schwartz T, Ensley D, Brady TJ.
Self-management education for persons with arthritis: Managing
comorbidity and eliminating health disparities. Arthritis Care &
Research. 2007; 57(6):1081-8. [DOI:10.1002/ art.22896] [PMID]

[7] Hurley M, Walsh N, Mitchell H, Pimm T, Williamson E, Jones R,
et al. Economic evaluation of a rehabilitation program integrat-
ing exercise, self-management, and active coping strategies for
chronic knee pain. Arthritis Care & Research. 2007; 57(7):1220-9.
[DOI:10.1002/art.23011] [PMID] [PMCID]

[8] Kampshoff CS, van Dongen JM, van Mechelen W, Schep G,
Vreugdenhil A, Twisk JW, et al. Long-term effectiveness and
cost-effectiveness of high versus low-to-moderate intensity re-
sistance and endurance exercise interventions among cancer
survivors. Journal of Cancer Survivorship. 2018; 12(3):417-29.
[DOI:10.1007/s11764-018-0681-0] [PMID] [PMCID]

December 2021, Volume 19, Number 4

[9] Georgiou S, Bateman 1J. Revision of the EU bathing water di-
rective: Economic costs and benefits. Marine Pollution Bulletin.
2005; 50(4):430-8. [DOI:10.1016/j.marpolbul.2004.11.036] [PMID]

[10] Kloek JJ, van Dongen JM, de Bakker D, Bossen B, Dekker J,
Veenhof C. Cost-effectiveness of a blended exercise intervention
compared to usual physiotherapy in patients with hip and/or
knee osteoarthritis: A cluster randomized controlled trial. BMC
Public Health. 2018; 18(1):1082. [DOI:10.1186/512889-018-5975-7]
[PMID] [PMCID]

[11] Thomas K, Miller P, Doherty M, Muir K, Jones A, O'reilly
S. Cost effectiveness of a two-year home exercise program for
the treatment of knee pain. Arthritis Care & Research. 2005;
53(3):388-94. [DOI:10.1002/ art.21173] [PMID]

[12] Mazzuca SA, Brandt KD, Katz BP, Hanna MP, Melfi CA. Re-
duced utilization and cost of primary care visits resulting from
self-care education for patients with osteoarthritis of the knee. Ar-
thritis & Rheumatology. 1999; 42(6):1267-73. [DOI:10.1002/1529-
0131(199906)42:6<1267:: AID-ANR25>3.0.CO;2-E] [PMID]

[13] Onam M, Govender V. Out-of-pocket payments, healthcare
access and utilization in South-Eastern Nigeria: A gender per-
spective. PLoS One. 2014; 9(4):e93887. [DOI:10.1371/journal.
pone.0093887] [PMID] [PMCID]

[14] Aregbeshola BS, Khan SM. Determinants of catastrophic
health expenditure in Nigeria. The European Journal of Health
Economics. 2018; 19(4):521-32. [DOI:10.1007/510198-017-0899-1]
[PMID]

[15] Kellgren JH, Lawrence JS. Radiological assessment of osteo-
arthrosis. Annals of The Rheumatic Diseases. 1957; 16(4):494-502.
[DOL:10.1136/ ard.16.4.494] [PMID] [PMCID]

[16] Lorig KR, Mazonson PD, Holman HR. Evidence suggest-
ing that health education for self-management in patients with
chronic arthritis has sustained health benefits while reducing
health care costs. Arthritis & Rheumatology. 1993; 36(4):439-46.
[DOI:10.1002/ art.1780360403] [PMID]

[17] Carnes D, Homer K, Miles C, Pincus T, Underwood M, Rah-
man A, et al. Effective delivery styles and content for self-man-
agement interventions for chronic musculoskeletal pain: A sys-
tematic review of literature. The Clinical Journal of Pain. 2012;
28(4):344-54. [DOI:10.1097/ AJP.0b013e31822ed2£3] [PMID]

[18] Hughes SL, Seymour RB, Campbell R, Pollak N, Huber G,
Sharma L. Impact of the Fit and Strong intervention on older
adults with osteoarthritis. The Gerontologist. 2004; 44(2):217-28.
[DOI:10.1093/ geront/44.2.217] [PMID]

[19] Levy SS, Macera CA, Hootman JM, Coleman KJ, Lopez R,
Nichols JF, et al. Evaluation of a multi-component group exercise
program for adults with arthritis: Fitness and Exercise for Peo-
ple with Arthritis (FEPA). Disability and Health Journal. 2012;
5(4):305-11. [DOI:10.1016/j.dhjo.2012.07.003] [PMID]

[20] Juhl C, Christensen R, Roos EM, Zhang W, Lund H. Impact
of exercise type and dose on pain and disability in knee osteo-
arthritis: A systematic review and meta-regression analysis of
randomized controlled trials. Arthritis & Rheumatology. 2014;
66(3):622-36. [DOI:10.1002/art.38290] [PMID]

[21] Jensen MP, Miller L, Fisher LD. Assessment of pain during
medical procedures: A comparison of three scales. The Clini-
cal Journal of Pain. 1998; 14(4):343-9. [DOI:10.1097/00002508-
199812000-00012] [PMID]



http://irj.uswr.ac.ir/
https://doi.org/10.1002/1529-0131(200011)43:113.0.CO;2-K
https://doi.org/10.1097/PHM.0000000000000148
https://www.ncbi.nlm.nih.gov/pubmed/25706053
https://doi.org/10.1136/ard.2009.113100
https://www.ncbi.nlm.nih.gov/pubmed/19762361
https://www.jrheum.org/content/34/1/172.short
https://www.jrheum.org/content/34/1/172.short
https://doi.org/10.1016/j.physio.2009.01.005
https://doi.org/10.1016/j.physio.2009.01.005
https://www.ncbi.nlm.nih.gov/pubmed/19627690
https://doi.org/10.1002/art.22896
https://www.ncbi.nlm.nih.gov/pubmed/17665471
https://doi.org/10.1002/art.23011
https://www.ncbi.nlm.nih.gov/pubmed/17907207
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2675012
https://doi.org/10.1007/s11764-018-0681-0
https://www.ncbi.nlm.nih.gov/pubmed/29497963
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5956032
https://doi.org/10.1016/j.marpolbul.2004.11.036
https://www.ncbi.nlm.nih.gov/pubmed/15823305
https://doi.org/10.1186/s12889-018-5975-7
https://www.ncbi.nlm.nih.gov/pubmed/30170586
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC6119267
https://doi.org/10.1002/art.21173
https://www.ncbi.nlm.nih.gov/pubmed/15934131
https://onlinelibrary.wiley.com/doi/10.1002/1529-0131(199906)42:6%3C1267::AID-ANR25%3E3.0.CO;2-E
https://pubmed.ncbi.nlm.nih.gov/10366121/
https://doi.org/10.1371/journal.pone.0093887
https://doi.org/10.1371/journal.pone.0093887
https://www.ncbi.nlm.nih.gov/pubmed/24728103
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3984110
https://doi.org/10.1007/s10198-017-0899-1
https://www.ncbi.nlm.nih.gov/pubmed/28555372
https://doi.org/10.1136/ard.16.4.494
https://www.ncbi.nlm.nih.gov/pubmed/13498604
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1006995
https://doi.org/10.1002/art.1780360403
https://www.ncbi.nlm.nih.gov/pubmed/8457219
https://doi.org/10.1097/AJP.0b013e31822ed2f3
https://www.ncbi.nlm.nih.gov/pubmed/22001667
https://doi.org/10.1093/geront/44.2.217
https://www.ncbi.nlm.nih.gov/pubmed/15075418
https://doi.org/10.1016/j.dhjo.2012.07.003
https://www.ncbi.nlm.nih.gov/pubmed/23021743
https://doi.org/10.1002/art.38290
https://www.ncbi.nlm.nih.gov/pubmed/24574223
https://doi.org/10.1097/00002508-199812000-00012
https://doi.org/10.1097/00002508-199812000-00012
https://www.ncbi.nlm.nih.gov/pubmed/9874014

December 2021, Volume 19, Number 4 Iranian [Ziehabilitation Blournal

[22] Messier SP, Loeser RF, Hoover JL, Semble EL, Wise CM.
Osteoarthritis of the knee: Effects on gait, strength, and flexi-
bility. Archives of Physical Medicine and Rehabilitation. 1992;
73(1):29-36. [PMID]

[23] Obradovic M, Lal A, Liedgens H. Validity and responsive-
ness of EuroQol-5-dimension (EQ-5D) versus short form-6-di-
mension (SF-6D) questionnaire in chronic pain. Health and
Quality of Life Outcomes. 2013; 11:110. [DOI:10.1186/1477-
7525-11-110] [PMID] [PMCID]

[24] Pinto D, Robertson MC, Hansen P, Abbott JH. Good
agreement between questionnaire and administrative da-
tabases for health care use and costs in patients with osteo-
arthritis. BMC Medical Research Methodology. 2011; 11:45.
[DOI:10.1186/1471-2288-11-45] [PMID] [PMCID]

[25] Willan AR, Briggs AH. Statistical analysis of cost-effective-
ness data. England: John Wiley & Sons Ltd; 2006. https://
books.google.com/books/about/Statistical_Analysis_of_
Cost_Effectivene.html?id=tvWIAq-L1_4C&source=kp_
book_description

[26] Klok RM, Postma M]. Four quadrants of the cost-effective-
ness plane: Some considerations on the south-west quadrant.
Expert Review of Pharmacoeconomics & Outcome Research.
2004; 4(6):599-601. [DOI:10.1586/14737167.4.6.599] [PMID]

[27] Bennell KL, Ahamed Y, Jull G, Bryant C, Hunt MA, Forbes
A, et al. Physical therapist-delivered pain coping skills train-
ing and exercise for knee osteoarthritis: Randomized con-
trolled trial. Arthritis Care & Research. 2016; 68(5):590-602.
[DOI:10.1002/ acr.22744] [PMID]

[28] Allen KD, Oddone EZ, Coffman CJ, Datta SK, Juntilla KA,
Lindqulst JH, et al. Telephone-based self-management of os-
teoarthritis. Annals of Internal Medicine. 2010; 153(9):570-9.
[DOI:10.7326 /0003-4819-153-9-201011020-00006] [PMID]

[29] ColemanS, Briffa NK, Carroll G, Inderjeeth C, Cook N, Mc-
Quade. A randomized controlled trial of a self-management
education program for osteoarthritis of the knee delivered by
healthcare professionals. Arthritis Research & Therapy. 2012;
14(1):R21. [DOI:10.1186/ ar3703] [PMID] [PMCID]

[30] Ismail MS, Sharifudin MA, Shokri AA, Ab Rahman S.
Preoperative physiotherapy and short-term functional out-
comes of primary total knee arthroplasty. Singapore Medical
Journal. 2016; 57(3):138-43. [DOI:10.11622/smedj.2016055]
[PMID] [PMCID]

[31] Konin JG, Jesse B. Range of motion and flexibility in physi-
cal rehabilitation of the injured athlete. 4th ed. Philadelphia:
Elsevier/Saunders; 2012. [DOI:10.1016/B978-1-4377-2411-
0.00006-X]

[32] Chen L, Li P, Lin F. Influence of structured telephone fol-
low-up on patient compliance with rehabilitation after total
knee arthroplasty. Patient Preference and Adherence. 2016;
10:257-64. [DOI:10.2147 /PPA.S102156] [PMID] [PMCID]



http://irj.uswr.ac.ir/
file:///M:/Negah%20Publication/Mags/USWR/IRJ/IRJ-V19/IRJ-V19-N4/Word/RE%20Nojavan/IRJ-V19-N4/1729969
https://doi.org/10.1186/1477-7525-11-110
https://doi.org/10.1186/1477-7525-11-110
https://www.ncbi.nlm.nih.gov/pubmed/23815777
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3722016
https://doi.org/10.1186/1471-2288-11-45
https://www.ncbi.nlm.nih.gov/pubmed/21489280
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3095571
https://books.google.com/books/about/Statistical_Analysis_of_Cost_Effectivene.html?id=tvWIAq-L1_4C&source=kp_book_description
https://books.google.com/books/about/Statistical_Analysis_of_Cost_Effectivene.html?id=tvWIAq-L1_4C&source=kp_book_description
https://books.google.com/books/about/Statistical_Analysis_of_Cost_Effectivene.html?id=tvWIAq-L1_4C&source=kp_book_description
https://books.google.com/books/about/Statistical_Analysis_of_Cost_Effectivene.html?id=tvWIAq-L1_4C&source=kp_book_description
https://doi.org/10.1586/14737167.4.6.599
https://www.ncbi.nlm.nih.gov/pubmed/19807531
https://doi.org/10.1002/acr.22744
https://www.ncbi.nlm.nih.gov/pubmed/26417720
https://doi.org/10.7326/0003-4819-153-9-201011020-00006
https://www.ncbi.nlm.nih.gov/pubmed/21041576
https://doi.org/10.1186/ar3703
https://www.ncbi.nlm.nih.gov/pubmed/22284848
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3392814
https://doi.org/10.11622/smedj.2016055
https://www.ncbi.nlm.nih.gov/pubmed/26996450
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4800724
https://doi.org/10.1016/B978-1-4377-2411-0.00006-X
https://doi.org/10.1016/B978-1-4377-2411-0.00006-X
https://doi.org/10.2147/PPA.S102156
https://www.ncbi.nlm.nih.gov/pubmed/27042020
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4780401

