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Abstract

BACKGROUND

Considering the limited effectiveness of clinical interventions for knee osteoarthritis
(KOA), it is necessary to continue to explore appropriate and effective treatment

strategies to improve the condition of KOA patients.

AIM
The aim of this study wasto clarify the influence of ankle flexion and extension
exercises combined with a psychological intervention on the psychological status and

activities of daily living (ADLSs) of patients with KOA.

METHODS
The research participants were 116 KOA patients admitted to The First Affiliated
Hospital of Guizhou University of Traditional Chinese Medicine between May 2019 and

May 2022, including 54 patients receiving routine treatment, care and psychological




intervention (control group) and 62 patients additionally treated with ankle flexion and
extension exercises (research group). The two groups were comparatively analyzed in
terms of psychological status (Self-rating Anxiety/Depression Scale, SDS/SAS), ADLs
(ADL scale), knee joint function (Lysholm Knee Scoring Scale), pain (Visual
Analog Scale, VAS), fatigue (Multidimensional Fatigue Inventory, MFI), and quality of
life (QoL; Short-Form 36 Item Health Survey, SF-36).

RESULTS

After evaluation, it was found that the postinterventional SDS, SAS, VAS, and MFI
scores in the research group were significantly reduced compared with the baseline
(before the intervention) values and those of the control group, while the

postinterventional Lysholm, ADL and SF-36 scores were markedly elevated.

CONCLUSION
Therefore, ankle flexion and extension exercises are highly effective in easing negative
psychological status, enhancing ADLs, daily living ability, knee joint function and QoL,

and relieving pain and fatigue in KOA patients, thus warranting clinical promotion.
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Core Tip: This study explores and verifies the clinical advantages of ankle flexion and

extension exercises combined with a psychological intervention in knee osteoarthritis




(KOA) from the aspects of negative mood, activities of daily living (ADLs), knee

function, pain, fatigue, and quality of life.

INTRODUCTION

Knee osteoarthritis (KOA) is a chronic, inflammatory and degenerative joint
disease that predominates in middle-aged and elderly women andis pathologically
characterized by cartilage degeneration and bone overgrowth (osteophyte and
subchondral thickening) [1-3. KOA patients suffer from joint pain, swelling, stiffness,
deformity, and dysfunction, which not only negatively affect patients' activities of daily
living (ADLs) to varying degrees but also cause psychological distress to patients,
affecting their quality of life (QoL); hence, it is also paramount to intervene in patients
psychologically [4 5l An in-depth analysis of the causes of KOA revealed that abnormal
joint loads such as excessive exercise and past sprains, mechanical injuries, age, obesity,
diet and genetic factors are factors that increase the risk of developing KOA [fl.
According to epidemiological data, KOA is one of the important causes of lower-limb
disability in the elderly population and may affect 40% of men and 47% of women, with
an incidence of 60% among middle-aged and elderly individuals [78]. The pathogenesis
of KOA is complicated. Although many attempts have been made to suppress the
course of KOA, it is still necessary to continue to explore suitable and effective
treatment strategies to improve the condition of KOA patients.

There are many clinical treatment options for KOA, including weight loss, exercise,
painkillers, intra-articular hyaluronic acid, and joint replacement surgery [°l. Weight loss
is mainly applicable to obese patients, while analgesics, intra-articular hyaluronic acid,
and joint replacement surgery carry certain medication or surgical risks, especially for
elderly patients with serious diseases [1°l Therefore, this study included an in-depth
exploration of therapeutic strategies for KOA patients from the perspective of exercise.
Exercise therapy, as a lifestyle intervention, mainly strengthens blood circulation by
regulating venous reflux and congestion, thus increasing joint range of motion and

muscle strength while positively influencing joint stability [ 12, Ankle flexion and




extension exercise is an exercise mode mainly based on ankle plantar flexion and ankle
dorsiflexion, which has a positive effect on lower-limb blood circulation and muscle
strength (131, A report suggests that passive ankle flexion and extension exercises in
elderly KOA patients can significantly resolve symptoms and pain with a certain degree
of safety, suggesting the clinical application potential of this exercise program.
Considering that there are few studies on the clinical application of ankle flexion
and extension exercises combined with a psychological intervention in KOA, this study
evaluated the potential clinical value of these interventions from the aspects of

psychology and ADLs.

MATERIALS AND METHODS

Patient source

The study population comprised 116 KOA patients admitted to The First Affiliated
Hospital of Guizhou University of Traditional Chinese Medicine between May 2019 and
May 2022, including 54 patients receiving routine treatment and nursing (control
group) and 62 patients additionally given ankle flexion and extension exercises
(research group). The two patient groups did not differ much in baseline data and had
clinical comparability (P>0.05).

Criteria for patient enrollment and exclusion

Inclusion criteria were as follows: in accordance with the diagnostic criteria for
KOA [1]; primary disease; intermittent joint narrowing, subchondral osteosclerosis, or
cystic degeneration shown by radiographs; complete medical records; normal
comprehension and expression ability; and high compliance.

The exclusion criteria were as follows: history of knee joint trauma or surgery; knee
joint redness, swelling, heat pain, and obvious limitation of motion; complications with
other serious chronic diseases that are not suitable for routine functional
exercise; and cardio-cerebrovascular diseases, malignant tumors, or coagulation
dysfunction.

Methods




The control group received routine therapy. A comfortable hospitalization
environment was provided for patients. Meanwhile, nursing staff patiently addressed
the doubts and concerns of patients and their families and provided vital
sign monitoring, dietary guidance, psychological care, health education, nursing-patient
interaction, and local massage. In addition, patients were informed of matters to be
noted during the convalescence period to prevent and control the occurrence of
complications and were assisted in relieving limb symptoms and reducing the pain of
the primary lesion as much as possible. The psychological intervention is described
below. First, relevant health education was carried out, and the etiology of KOA and
the mechanism and purpose of the treatment were explained to patients in plain
language to enhance their disease awareness and better understand the treatment
methods, thus improving their cooperation as much as possible. Second, by
enumerating patients who experienced positive outcomes (patients who experienced an
ideal curative effect after following the doctor's advice) and patients who experienced
negative outcomes (patients who experienced unsatisfactory curative effects due to
noncompliance with the doctor's advice), the patients developed a greater realization of
the importance and necessity of following the doctor's advice. Third, during the
treatment, medical staff actively asked patients about their treatment feelings to
optimize patients’ treatment experience and find potential problems in time to give
reasonable suggestions. Patients' psychological status was also considered, and
psychological counseling was given in a timely manner. Moreover, the hospital
provided a quiet and comfortable environment for patients so that they could take the
initiative to receive diagnosis and treatment.

In addition to the measures implemented in the control group, the research group
was also treated with cognitive education and ankle flexion and extension exercises.
The cognitive education intervention is described below. Health and KOA-related
cognitive education was conducted through multimedia lectures, mainly teaching the
characteristics, functions, pathological mechanisms, risk factors and treatment methods

of KOA, so that patients could understand the therapeutic value and mechanism of




exercise therapy in KOA. Ankle flexion and extension exercise methods were as follows:
(1) Supine ankle flexion and extension: The patient took the supine position with toes
pointing to the ceiling as the starting position; the ankles were flexed and kept in that
position for 10 s, followed by ankle dorsolateral extension that was maintained for 10 s
before returning to the initial posture. The above exercises were performed for 20
repetitions per set with 5 sets per session and a 1-minute break between sets. (2) Ankle
flexion and extension in the seated position: The patient sat on the chair, with feet flat
on the ground and toes pointing straight ahead; ankle plantar flexion of both feet was
performed for 10 s, followed by ankle dorsiflexion for 10 s; finally, the patient returned
to the initial posture. The above exercises were performed for 20 repetitions per set with
5 sets per session and a 1-minute rest between sets. (3) Ankle flexion and extension in
the standing position: The patient took a comfortable standing posture with one or both
hands placed on the table or wall for support; foot plantar flexion followed by ankle
dorsiflexion was performed; finally, the patient returned to the initial posture. The
above exercises were performed for 10 repetitions per set with 5 sets per session and a
1-min break between sets. The ankle flexion and extension exercises in these three
positions were performed in turn, that is, supine ankle flexion and extension on the first
day, seated ankle flexion and extension on the second day, and standing ankle flexion
and extension on the third day. Both groups were treated for three months.
Outcome measures

Psychological state. We used the Self-rating Depression/ Anxiety Scale (SDS/SAS)
[15] to evaluate patients' depression and anxiety before and after the intervention. Both
scales have 20 items and a score range of 0-80 points, with the scores in direct
proportion to the patient's depressive and anxious symptoms.

ADLs. Patients were evaluated before and after the intervention using the ADL
Scale ¢l for feeding, bathing, dressing, decorating, continence, and toileting domains,
with a maximum score of 100. A higher score suggests a more significant improvement

in patients” ADLs.




Knee joint function. Knee joint function assessment was made before and after
treatment using the Lysholm Knee Scoring Scale [7], with the evaluation contents
including pain, swelling, limping, blocking, instability, crouching, and climbing stairs.
On a 100-point scale, higher scores are associated with better recovery of knee function.

Degree of pain. Before and after the intervention, patients were also assessed by the
Visual Analog Scale (VAS; score range: 0-10) [8] to determine the degree of pain. The
score is directly proportional to the degree of pain.

Fatigue. The fatigue of patients before and after the intervention was evaluated by
the Multidimensional Fatigue Inventory (MFI) [19], a tool with a score ranging from 20 to
100 that is positively related to fatigue.

QoL. Finally, we assessed patients’ QoL from eight dimensions (physical
functioning, RP; role-physical, PF; bodily pain, BP; social functioning, SF; general
health, GH; mental health, MH; role-emotional, RE, and vitality, VT) by referring to the
Short-Form 36 Item Health Survey (SF-36). Each dimension has a score of 0-10 that is
positively correlated with QoL.

Statistical methods

The mean+SEM was used to describe the measurement data, and the independent-
samples t test was used to compare two sets of measurement data. The intergroup
comparison of count data expressed by percentages (%) was made by the y? test. Data

analysis was performed using SPSS19.0, and the significance threshold was a=0.05.

RESULTS
Analysis of baseline data of KOA patients in the two groups

Baseline data such as age, sex, course of disease, single knee disease, cause of
disease and education level of KOA patients in the two groups were compared and

analyzed, and no significant differences were found (P>0.05). Table 1




Analysis of the influence of ankle flexion and extension exercises on KOA patients’
psychological state

We evaluated patients’ negative psychological state by using the SDS and SAS. The
results showed no significant difference in the two scale scores between the research
and control groups prior to intervention (SDS: (59.15£6.05) score vs. (58.91+6.44) score,
SAS: (61.34+7.13) score vs. (60.37+5.31) score, P>0.05). An obvious reduction in both
scales was found in the two groups after the intervention (SDS: (47.60+5.21) score
vs. (54.02+5.51) score, SAS: (45.32+5.16) score vs. (55.83+5.62) score, P<0.05), especially

in the research group (P<0.05). Figure 1

Analysis of the impact of ankle flexion and extension exercises on KOA patients’
ADLs

KOA patients” ADLs were assessed by the ADL scale. The ADL score did not differ
markedly between the groups prior to intervention (66.97+6.53) score vs. (65.98+5.65)
score, P>0.05), but it was elevated in both groups after the intervention (81.44+4.95)
score vs. (73.50+5.13) score, P<0.05), with a higher postinterventional score in the

research group (P<0.05). Figure 2

Analysis of the influence of ankle flexion and extension exercises on KOA patients”
knee joint function

Knee function was assessed in both groups of KOA patients using the Lysholm
Knee Scoring Scale. The two groups also showed similar Lysholm scores before the
intervention (45.89+5.69) score vs. (44.4315.79) score, P>0.05). An evident elevation in
the Lysholm score was found in both arms after the intervention, with an even higher

score in the research group (76.40+5.25) score vs. (68.39+4.74) score, P<0.05). Figure 3

Analysis of the impact of ankle flexion and extension exercises on pain and fatigue in

KOA patients




By evaluating the VAS and MFI scores of both groups, the pain and fatigue status
of KOA patients were determined. VAS and MFI scores were found to be similar
in the two groups before the intervention (VAS: (6.11£1.47) score vs. (6.00+1.91) score,
MFI: (57.87+13.85) score vs. (58.81+11.94) score, P>0.05), but they were significantly
reduced after the intervention, with even lower scores in the research group (VAS:
(2.1120.63) score vs. (3.35£0.76) score, MFL: (20.55+6.61) score vs. (34.48+10.50) score,
P<0.05). Figure 4

Analysis of the impact of ankle flexion and extension exercises on KOA patients”
QoL

The QoL gof KOA patients in both groups was evaluated using the SF-36 scale. The
data revealed no significant difference in SF-36 scores between the research and contr
groups before the intervention (P>0.05). The SF-36 scores of both arms showed a
significant upward trend after the intervention (P<0.05), with a more

significant increase in the research group (P<0.05). Figure 5

DISCUSSION

KOA, with complex pathological mechanismsand triggers that arenot fully
understood, has no effective treatment at present [20. Ankle flexion and extension
exercises, as a type of exercise rehabilitation therapy, integrateand apply the
knowledge of sports medicine, rehabilitation medicine, biomechanics and modern
functional anatomy to provide KOA patients with an evidence-based exercise
intervention [2l. In the research of Abbott JH et al 2], exercise therapy was proven to be
beneficial to physical function recovery in KOA patients, suggesting the potential value
of ankle flexion and extension exercises in KOA. In another study, exercise therapy
was more effective in treating KOA than conventional therapy, contributing to more
significant pain reduction and improved function and QoL [2l. Psychological
intervention is a measure centered on patients' psychological state and emotional

experience, which can improve patients' functional outcomes by eliminating or




alleviating their psychological distress [2l Previous studies have shown that
psychological intervention can play a positive role in reducing the severity of KOA
symptoms and improving life satisfaction by establishing a positive attitude toward
illness [25].

According to the negative psychological state investigation in this study, the
research group had markedly reduced SDS and SAS scores after the intervention, which
were lower than those of the control group, suggesting that ankle flexion and extension
exercises combined with a psychological intervention have a good regulatory effect on
the negative psychological state of KOA patients. Song J et al 12 reported that modified
Tai Chi exercises, as a kind of kinesitherapy, can significantly relieve anxiety and
depression in elderly female patients with KOA, similar to our findings. Negative
emotions such as anxiety and depression in KOA patients have been shown to be
related to factors such as high pain levels (7). In this study, the research group who
received ankle flexion and extension exercises experienced a significant reduction in
pain levels after the intervention, which may help explain its relieving effect on
negative emotions. Furthermore, in the investigation of ADLs, the research group
showed a postinterventional ADL score that was evidently higher than the baseline and
that of the control group, indicating that ankle flexion and extension exercises combined
with a psychological intervention are beneficial to significantly improve the ADLs of
KOA patients. This may be attributed to the improvement in muscle strength and range
of motion in patients after ankle flexion and extension exercises, thus reducing activity
limitations in such patients [28]. Subsequently, knee function analysis revealed markedly
increased Lysholm scores in the research group that were higher than those in the
control group after the intervention, which indicates that ankle flexion and extension
exercises combined with a psychological intervention are conducive to enhancing the
knee joint function of KOA patients. Exercise therapy, such as ankle flexion and
extension exercises, has also been reported to alleviate KOA by enhancing muscle
strength, restoring neuromotor control and improving the range of joint motion [29].

Later, the analysis of pain and fatigue showed marked reductions in VAS and MFI




scores in the research group that were significantly lower than those in the control
group, demonstrating that ankle flexion and extension exercises combined with a
psychological intervention are significantly effective in mitigating pain and fatigue in
KOA patients. Peeler ] et al 3] noted in their study that low-load exercise for KOA
patients has significant advantages in improving ADLs and knee joint function, with a
potent pain-relieving effect, which can support our research results. In addition, the
fatigue of KOA patients is primarily associated with pathological pain and decreased
physical function Bl The alleviation of fatigue in KOA patients may be related to the
reduction of pain and improvement of body function by ankle flexion and extension
exercises, which agrees with the research results reported by Casilda-Lopez ] et al [32].
Finally, the QoL assessment showed that the SF-36 scores of the research group
increased significantly after the intervention and were markedly higher than those
of the control group, indicating that ankle flexion and extension exercises combined

with a psychological intervention can significantly boost QoL in KOA patients.

CONCLUSION

Taken together, while resulting in psychological relief and improvement of ADLs,
ankle flexion and extension exercises combined with a psychological intervention can
effectively restore knee joint function and mitigate pain and fatigue in KOA patients,
thus playing a positive role in improving the quality of life of patients and warranting

clinical promotion.

ARTICLE HIGHLIGHTS

Research background
Given the limited efficacy of clinical intervention in KOA, it is necessary to continue to
explore appropriate and effective treatment strategies to improve the condition of KOA

patients.

Research motivation




The pathogenesis of KOA is complex, and exploring effective treatment strategies is of

great significance for the prevention and treatment of this disease.

Research objectives

The aim of this study is to clarify the influence of ankle flexion and extension exercises
combined with psychological intervention on the psychology and ADLs of patients
with KOA.

Research methods

The research participants were 116 KOA patients admitted between May 2019 and May
2022, including 54 cases receiving routine treatment, careand psychological
intervention (control group) and 62 cases additionally treated with ankle flexion and
extension exercises (research group) on the basis of the control group. The two groups
were comparatively analyzed in terms of psychological status (Self-rating
Anxiety /Depression Scale, SDS/SAS), ADLs (ADL scale), knee joint function (Lysholm
Knee Scoring Scale), pain (Visual Analogue Scale, VAS), fatigue (Multidimensional
Fatigue Inventory, MFI), and quality of life (QoL; Short-Form 36 Item Health Survey,
SF-36).

Research results

After evaluation, it was found that the postinterventional SDS, SAS, AS, and MFI
scores in the research group were significantly reduced compared with the baseline
(before the intervention) values and those of the control group, while the

postinterventional Lysholm, ADL, and SF-36 scores were markedly elevated.

Research conclusions
Ankle flexion and extension exercises are highly effective in easing negative
psychology, enhancing ADLs, knee joint function and QoL, and relieving pain and

fatigue in KOA patients, which is worthy of clinical promotion.




Research perspectives

In addition to the positive effect on the negative psychological relief and improvement
of ADLs of KOA patients, ankle flexion and extension exercises combined with a
psychological intervention can also effectively restore knee joint function, alleviate pain
and fatigue, and enhance patients’ quality of life, providing an effective treatment

option for KOA patients.
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