Patient Preference and Adherence downloaded from https://www.dovepress.com/

For personal use only.

Patient Preference and Adherence Dove

3

ORIGINAL RESEARCH

Influence of structured telephone follow-up on
patient compliance with rehabilitation after total
knee arthroplasty

Mochuan Chen'
Pihong Li?
Feiou Lin?

'Department of Orthopaedics,
2Department of General Surgery, The
Second Affiliated Hospital & Yuying
Children’s Hospital, *Orthodontic
Department, School and Hospital

of Stomatology, Wenzhou Medical
University, Wenzhou, Zhejiang,
People’s Republic of China

Correspondence: Feiou Lin
Orthodontic Department, School
and Hospital of Stomatology,
Wenzhou Medical University,

No 373, West Xueyuan Road,
Wenzhou, Zhejiang 325000, People’s
Republic of China

Tellfax +86 577 8806 3008

Email linfeiousci@|163.com

This article was published in the following Dove Press journal:
Patient Preference and Adherence

3 March 2016
Number of times this article has been viewed

Introduction: To assess the effects of structured telephone follow-up on patient’s home-exercise
compliance after total knee arthroplasty (TKA).

Methods: A total of 202 elderly patients who received a unilateral TKA were enrolled in this
study. The participants were randomized into two groups: the intervention group that received
structured telephone follow-up after discharge and the control group that received routine health
care. Pain, functional ability, quality of life, and depression survey scores were measured before
and after TKA. The intergroup and intragroup differences were analyzed during the 12 months
following discharge.

Results: There were no significant differences in the sociodemographic characteristics of both
groups. The mean home-exercise time and total days in the intervention group were significantly
higher than those in the control group. Variable scores differed significantly between groups.
Pain, functional ability, quality of life, and depression improved significantly after TKA in
both groups, and the intervention group had greater improvement in mental health and active
range of motion.

Conclusion: Undergoing a TKA can significantly reduce the patient’s pain from osteoarthritis
while improving the overall physical function and quality of life. Furthermore, a structured
telephone follow-up can improve patient adherence to home exercise after TKA.

Keywords: quality of life, pain, home exercises, patient-reported outcomes

Introduction

The main complaints of patients with osteoarthritis include pain and a restricted range
of motion (ROM). Deterioration in function accompanied by increasing pain ultimately
affects the patient’s social and emotional well-being. Relieving pain and improving
physical function and quality of life are the main benefits of total knee arthroplasty
(TKA).'2 TKAs have become common orthopedic procedures and are effective in the
management of severe knee osteoarthritis. It was demonstrated that TKA effectively
eliminated knee pain caused by degenerative joint disease.>* The number of TKAs
performed in the People’s Republic of China has recently grown due to the aging
population and advances in surgical and anesthetic techniques. Most patients who
undergo TKAs are between the ages of 50 years and 80 years, and 85% of patients
report being satisfied with their outcome.’

Despite this satisfaction, the functional benefits of TKAs are not convincing.
Many patients continue to demonstrate functional, strength, and mobility deficits
after a TKA.®® During stair ascent and descent, women took nearly twice the time
and were 30% weaker than women without knee pathology 1 year after surgery.
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These differences were even greater for men who received
TKA. Despite the significant improvement in the patients’
health-related quality of life after TKA, post-TKA health-
related quality of life was still significantly lower than that
in a healthy matched population.®!® A systematic Cochrane
review showed no studies providing direct evidence that
multidisciplinary rehabilitation following TKA had improved
patient outcomes compared with controls. However, five
trials included in this review provided evidence that multi-
disciplinary rehabilitation can improve patient activity and
participation in therapy." Short- and long-term outcomes
after TKA may be associated with the type and intensity of
postoperative rehabilitation the patients received. Several
accepted rehabilitation protocols for patients after TK A have
been reported in the literature.!!

In the People’s Republic of China, rehabilitation after
TKA usually relies on outpatient therapy and self-motivated
exercises, rather than on long in-hospital stays. The length
of stay in the hospital has decreased annually, and more
patients were discharged to home-based rehabilitation.
Patient compliance with home-based rehabilitation therefore
becomes the key to the whole rehabilitation protocol. The
objective of this study was to assess the impact of structured
telephone reinforcement on patient compliance with home
exercises after TKA.

Methods

The research was designed as a pilot randomized con-
trolled trial. Participants were recruited between May 2013
and May 2014 based on the following inclusion criteria:
60-75 years old, a diagnosis of primary osteoarthritis of
the knee, the patient’s first unilateral TKA, residence in
Wenzhou city, a body mass index of <40, previously ambu-
latory with or without a walking aid, and willing to answer
questionnaires. Exclusion criteria included an associated
condition impeding compliance with functional rehabilitation
(neurologic disorders, severe psychiatric conditions, schizo-
phrenia, and depression), language difficulties, postoperative
or intraoperative complications, and problems understanding
the instructions of the research protocol. Ethical approval
was obtained from the Health Research Ethics Board at The
Second Affiliated Hospital. Each patient was given oral and
written information and signed the consent form before being
accepted into the study.

In total, 1,500 patients received a TKA at our large
academic medical center. Of these, 208 eligible patients
participated in this study. Eligible patients were randomized
into two groups using a computer-generated table of random

numbers with a block size of ten and an allocation ratio of 1:1.
The patients were sequentially allocated to treatment groups
in the order in which they were recruited. The intervention
assignment was allocated using sealed, opaque envelopes by
a statistician. All evaluators and investigators were blinded
to the patient group assignment for the duration of the study.
Our sample size was sufficient enough to detect an expected
difference of 15% in the maximum distance the patient can
walk in 6 minutes, with a type II error of 0.20 (80% power)
and a P-value <0.05 defined as significant.

The same treatment program was applied to all patients
during their hospitalizations. The surgeries were performed by
three surgeons who standardized their surgical techniques for
the research study. All patients were treated according to the
same standardized rehabilitation protocol. This rehabilitation
protocol had already been in use at our institution prior to the
start of the study, so all staff members were familiar with the
treatment routine. Our rehabilitation program consisted of
simple exercises to improve gait, ROM, and muscle strength,
as well as to decrease pain. This included ROM exercises,
quadriceps activation, and exercises to improve activities of
daily living such as sitting, standing, walking, and climbing
stairs. Exercise intensity was gradually increased based on
the individual patient’s pain and tolerance.

Intervention

A series of intervention programs to improve patient adher-
ence to the home-exercise routine was developed and was
easy to apply in clinic. The patients were educated about
the reasons for home exercise that included a discussion
of the benefits of home exercise and an explanation of the
negative effects of poor exercise adherence after TKA.
Five experienced nurses were trained to teach all patients
the standardized home exercises prior to hospital discharge.
A standard rehabilitation protocol manual and video were
also issued to discharged patients combined with verbal infor-
mation. The patients were asked to perform home exercises
for 1 hour/d for 12 weeks.

After discharge, the patients received a structured tele-
phone call that reinforced care and reassurance during
therapy. One week after discharge, the first telephone call
was used to check the patient’s initial compliance with home
exercise, the patient’s well-being, pain, and discomfort;
the use of analgesics; reassurance regarding the patient’s
reaction to normal activity; and to reinforce the patient’s
understanding of the importance and benefits of home exer-
cise. Furthermore, during the call, the nurses collected details
about the patient’s daily home exercise, adjusted the intensity
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of the exercise, and answered any questions the patient had.
If there were some complicated problems that could be solved
immediately over the phone, a rehabilitation physician would
review the documentation from the phone call and discuss
potential solutions with the nurse. Home visits were made
as necessary. The same structured telephone call was also
made 3 weeks and 6 weeks after TKA. The phone call lasted
5-10 minutes on average. All telephone calls were conducted
by three experienced nurses using the same protocol. All
questionnaires were administered by two other nurses.
All nurses were blinded to their group assignment for this
study. The patients returned to the clinic for reexamination
3 months and 6 months after discharge. The control group
had the same standardized rehabilitation protocol training
prior to hospital discharge, but received no telephone call.
Contact for the control group was limited to their 3- and
6-month follow-up.

Outcome and statistical analysis

A descriptive data questionnaire was used to collect baseline
data from all patients. A 100 mm visual analog scale ques-
tionnaire was used to assess pain. The patients were asked
to mark a location on the line corresponding to their highest
experienced pain intensity, with scores ranging from no pain
(0) to severe pain (100)."”> ROM was calculated using a 360°
double-armed goniometer."* Goniometry was performed by
the same nurse to ensure reliability and validity. Knee function
and stiffness were measured using the Western Ontario and
McMaster Universities Osteoarthritis Index (WOMAC). The
WOMALC is a valid and reliable self-reported questionnaire
for the patients with osteoarthritis and knee arthroplasties.'* !
It consists of 24 items on three subscales: pain, stiffness, and
physical function. The WOMAC pain, physical function,
and stiffness subscales comprise five, 17, and two questions,
respectively. In this study, we only used the physical func-
tion and stiffness subscales. Results were evaluated out of
100 points, with “100” defined as “healthy” and “0” defined
as “poor health”. Quality of life was measured by the Short
Form-36.'¥ A valid and reliable Chinese translation had been
approved previously.'”?® The Short Form-36 questionnaire
evaluates eight health domains: physical functioning, physical
capacity, bodily pain, general health, vitality, social function-
ing, emotional capacity, and mental health. These domains are
summarized into the physical component summary and the
mental component summary (MCS). The Beck Depression
Inventory scale was used to identify signs of depression in
the patients. This scale served to identify the severity of the
patient’s depression, rather than diagnose depression.

The telephone intervention lasted for 12 weeks, after
which there was no further intervention. All question-
naires were administered preoperatively and at 3 months,
6 months, and 12 months after discharge. A chart was
given to the patients to facilitate self-monitoring of home-
exercise time after discharge from the hospital. The patients
were encouraged to fill out the chart on a daily basis after
home exercise.

SPSS software Version 15 (SPSS Inc., Chicago, IL,
USA) was used to perform statistical analysis, and a one-way
analysis of variance (ANOVA) was performed using the least
significant difference post hoc test to assess outcomes across
groups. A repeated measures ANOV A was performed to assess
the interaction effects between two groups. An independent
samples #-test was performed to observe intragroup differences.
Before conducting these tests, data were checked for normal-
ity and equality of variances using the Kolmogorov—Smirnov
and Levene’s tests, respectively. All variances were normal
and equal. The results were evaluated within a 95% confidence
interval. Statistical significance was defined as P<<0.05.

Results

Participant demographics are shown in Table 1. Figure 1
shows the Consolidated Standards or Reporting Trials
diagram of the clinical trial. A total of 15 patients
(intervention group, n=7; control group, n=8) were lost to
follow-up due to an invalid questionnaire or failing to review
on time. The final total sample size was 187. The mean age
of the intervention group was 66.18%3.59 years and that
of the control group was 67.05+4.05 years. There were no
significant sociodemographic differences between the two
groups (P>0.05). Table 2 shows the mean home-exercise
time for each group. The mean home-exercise time and days
in the intervention group were significantly higher than those
in the control group (P<<0.01).

Data recorded for different time periods are shown in
Table 3. The pain and Beck Depression Scale scores of the
intervention group were significantly lower than those of
the control group (P<<0.01) 3 months after TKA. The MCS
scores of the intervention group were significantly higher than
those of the control group (P<<0.01) after TKA. The active
ROM of the intervention group was significantly higher than
that of the control group (P<<0.01) at 6 months and 12 months
after TKA. The functional difficulty experienced by the inter-
vention group was significantly lower than that by the control
group (P<0.05) 12 months after TKA. All variable scores
differed significantly between the four time points between
groups (P<<0.01). Figure 2 describes the individual variable
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Table | Demographic characteristics of the study participants

Demographic Intervention group Control group P-value
Age 66.18+3.59 67.05+4.05 0.191
Sex (n) 0.450

Male 30 25

Female 64 68
Level of education 0.122

llliterate and primary school 40 43

Secondary school 45 39

Tertiary 9 Il
Body mass index 31.4417.02 29.85+7.56 0.093
Affected side, right 37 (39.36%) 41 (44.09%) 0.512
Hypertension 26 (27.66%) 24 (25.81%) 0.775
Cardiac problems 14 (14.89%) 16 (17.20%) 0.667
Pulmonary problems 4 (4.26%) 5 (5.38%) 0.747
Diabetes 19 (20.21%) 17 (18.28%) 0.737
Living alone 15 (15.96%) 13 (13.98%) 0.705
Total 94 93

Note: Statistically significant (P<0.05).

scores measured 12 months after discharge. Table 4 shows
that mental health and active ROM were significantly dif-
ferent when intersubject effects were tested.

Discussion

Previously, supervised physiotherapy, conducted two or
three times weekly, was a commonly preferred method of
rehabilitation.?! However, this approach costs a significant
amount of money and manpower. Some specialists decided
to focus on home exercise, as it has been found to be as

effective as supervised physical therapy in some studies.?>?
In the People’s Republic of China, home exercise was usually
recommended to the patients after knee surgery to help them
return to their predisease state. Unfortunately, there are no
studies evaluating patient compliance in relation to home
exercises after TKA. To our knowledge, this study is the
first to propose a feasible intervention to improve patient
adherence to home exercise. There were no significant dif-
ferences between the two groups at baseline, so the results
can be interpreted more authoritatively.

Assessed for eligibility (n=208)
(May 2013—-May 2014)

v

4 Declined to participate (n=6)

Randomized (n=202)

A
Intervention group
(n=101)

Lost to follow-up
(n=7)

A
1 year revisit
completed
(n=94)

Figure | CONSORT diagram of the clinical trial.
Abbreviation: CONSORT, Consolidated Standards or Reporting Trials.

Control group
(n=101)

Lost to follow-up
(n=8)

v
1 year revisit
completed
(n=93)
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Table 2 Mean home-exercise times in the control and telephone
follow-up groups

Variable Intervention group  Control group  P-value
Days (n) 78.35+5.20 70.21+6.05 <0.01
Time (minutes)  54.1245.71 48.95+7.21 <0.01

Note: Statistically significant (P<<0.05).

Patik et al** found that telephone-based outreach programs
for the patients with pediatric sickle cell disease was cost effec-
tive and improved patient adherence to comprehensive care.
The results of this study suggest that patient compliance to
home exercises can be improved by structured telephone
reinforcement. Telephone-based structured follow-up,
psychosocial support, and health education have been shown
to improve patient adherence and surgical outcomes for
several conditions.”*?” Additionally, telephone-based nurse
outreach programs were easy to adopt, implement, and
maintain, with wide reach and moderate efficacy. Our study
therefore chose nurse-led telephone-based interventions.
In the telephone group, the ROM significantly increased
and the functional difficulty significantly decreased. This

might be attributed to good patient compliance. A previous
study found that telephone calls from a health-care provider
significantly reduced both the self-reported pain and anxiety
of a sample of patients who began orthodontic treatment.?
Similarly, our study found that the self-reported pain and
Beck Depression Scale scores were significantly lower at
3 months after TKA in the intervention group. This might
be attributed to enhanced communication after discharge.
In a study of breast-cancer patients, researchers discovered
that enhanced communication between patients and health
care providers improved the patients’ psychological adjust-
ment to treatment.?® Correspondingly, the MCS was signifi-
cantly greater in the telephone group.

The results of our study confirm the effectiveness of TKA
at improving patients’ functional ability while decreasing
their pain, as reported at short-term and mid-term follow-ups.
This improvement was dramatic during the first 6 months in
both groups. Furthermore, at 6 months and 12 months after
TKA, there was a significant improvement in the pain, MCS,
and function of both groups. This indicates that the first
6 months after TKA are very important for the rehabilitation.

Table 3 Patient-reported outcomes and active ROM before and after TKA

Variable Before the 3 months (T)) 6 months (T,) 12 months (T,) ANOVAF LSD post
operation (T)) (P-value) hoc test
Intervention group
ROM (°)
Active 73.5£11.9 86.719.6 101.3+10.6* 102.5£10.9% <0.0l T, T,>T>T,
Passive 79.9£12.5 92.2+10.2 107.319.6%* 108.1+9.4* <0.01 T, T,>T>T,
WOMAC score
Stiffness 74.6x14.1 26.319.1 18.6+7.1 17.9+6.5 <0.01 T>T>T,T,
Function 68.2%13.5 20.748.2 13.2+6.2 13.947.1% <0.01 T>T>T,T,
Pain (VAS) 72.2+124 16.1£6.2%* 15.6+5.5 8.745.1 <0.01 T>T,T,>T,
Beck Depression Scale 17.2£9.1 8.1£2.7% 7.3%2.1 7.9£1.9 <0.01 T>T,T,T,
SF-36
PCS 32.8+7.3 39.747.6 40.1£6.8 39.4+6.7 <0.0l T, T, T,>T,
MCS 45.6+8.4 55.9+6.7* 54.1+7.3% 52.547.5% <0.0l T, T,>T>T,
Control group
ROM (°)
Active 74.8£12.8 85.7£10.2 95.1£10.2 94.1£10.9 <0.01 T, T,>T>T,
Passive 80.8+11.4 91.2+9.7 104.949.1 103.4+9.4 <0.01 T, T>T>T,
WOMAC score
Stiffness 75.1£13.2 27.149.6 19.6+8.0 18.7+7.5 <0.01 T>T>T, T,
Function 67.3£12.5 21.548.6 13.9+7.1 16.1+6.7 <0.01 T>T>T>T,
Pain (VAS) 73.1£11.8 18.4+6.7 14.6£5.8 9.3£5.5 <0.0l T>T>T,>T,
Beck Depression Scale 16.419.3 11.3£3.1 8.0£2.3 7.8+2.1 <0.0l T>T>T,T,
SF-36
PCS 33.748.6 39.2+6.8 38.8146.5 39.747.1 <0.0l T, T, T,>T,
MCS 44.79.8 51.6+6.3 50.9£7.1 50.5+6.8 <0.01 T,T, T,>T,

Notes: Values are presented as mean = standard deviation. Independent samples t-test was performed to observe intergroup differences (between intervention and control
groups). *P<<0.01 and **P<<0.05. One-way ANOVA with LSD post hoc test was used to assess differences in the intragroup.

Abbreviations: LSD, least significant difference; ROM, range of motion; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index; VAS, Visual Analog
Scale; SF-36, Short Form-36; PCS, physical component summary; MCS, mental component summary; ANOVA, analysis of variance; ANOVAF, one-way analysis of variance;

TKA, total knee arthroplasty.
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Figure 2 Description of the variable scores 12 months after discharge.

Note: T, represent “before the operation”and T, T,

T, represent 3, 6, 12 months after the operation, respectively.

Abbreviations: SF-36, Short Form-36; PCS, physical component summary; MCS, mental component summary; WOMAC, Western Ontario and McMaster Universities

Osteoarthritis Index; BDS, Beck Depression Scale.

In a previous study about exercise therapy,* improvements in
pain, function, stiffness, and ROM after TKA rehabilitation
were not related to the intensity and duration of postoperative
exercise therapy. The present study agrees with this finding
at several special periods. Further, the condition of the

Table 4 Tests of inter-subject effects in a repeated measures
analysis of variance

Variable df F P-value
Active ROM | 6.25 0.0l
Passive ROM | 1.61 0.21
Stiffness (WOMAC) | 0.47 0.49
Function (WOMAC) | 0.55 0.46
Pain (VAS) | 1.08 0.30
Beck depression scale | 0.88 0.45
PCS (SF-36) | 0.10 0.75
MCS (SF-36) | 4.63 0.03

Notes: A P-value <0.05 indicates statistical significance. (F) Represent the
F-statistic.

Abbreviations: df, degrees of freedom; SF-36, Short Form-36; PCS, physical
component summary; MCS, mental component summary; WOMAC, Western
Ontario and McMaster Universities Osteoarthritis Index; VAS, Visual Analog Scale;
ROM, range of motion.

knee changed with time. The results of intersubject effects
indicated that structured telephone support was effective at
improving the mental health and active ROM of patients
for 12 months after TKA. In our clinic, we found that the
major reasons for poor patient adherence to home exercises
were a lack of an understanding of the benefits of rehabilita-
tion after TKA, forgetting to do the exercise, or complaints
of pain with exercise. Structured telephone support could
remind the elderly patients to do the exercises, enhance their
understanding of the benefits of rehabilitation after TKA,
and make them feel more comfortable during rehabilitation.
These reasons may explain the improved patient compliance,
enhanced mental health, and increased active ROM in our
telephone follow-up group.

In summary, this randomized clinical trial explored the
concept of structured telephone support as a feasible and
acceptable approach to improve patient adherence to home
exercises after TKA. However, the present work has a
number of potential limitations. First, this study is a single-
center, randomized, controlled trial. Participants of a certain
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age were recruited from one particular university hospital,
and thus, are not representative of the general population.
This limited representation may reduce the application of
our techniques to the broader public. Second, the duration
of'the structured telephone support program is only 6 weeks
and the follow-up time is only 12 months, which may not
be sufficient for a concurrent investigation of the effects of
the intervention. Third, individual patient characteristics
and other currently unknown factors may influence patient
adherence, requiring further investigation. Finally, there
was a measurement bias in the participant-reported outcomes
because of the varying standards followed by different
investigators.

Conclusion

TKA can significantly relieve pain while improving patient
physical function and quality of life. This study demonstrated
that structured telephone follow-up can improve patient
adherence to home exercises after TKA and patient’s mental
health and active ROM.

Disclosure
The authors report no conflicts of interest in this work.
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