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Improvement and prognosis of anxiety and depression
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This study aims to analyze the improvement and prognosis of anxiety and depression in patients with knee
osteoarthritis after total knee arthroplasty. A retrospective questionnaire survey was conducted on 180 patients with
knee osteoarthritis who underwent total knee arthroplasty. The questionnaire consisted of a general information
questionnaire, the Zung Self-Rating Anxiety Scale (SAS) for anxiety, the Zung Self-Rating Depression Scale (SDS) for
depression, the Visual Analog Scale (VAS), the Pittsburgh sleep quality Index (PSQI), and the American Knee Society
Scores (AKSS). The same questionnaires were administered preoperatively and at 3, 6 and 12 months postoperatively,
and the results were statistically analyzed. The prevalence of anxiety in preoperative knee osteoarthritis patients was
29.2% and the prevalence of depression was 37.5%. At 3, 6, and 12 months after total knee arthroplasty, anxiety and
depression, pain levels, sleep disturbances, and functional status of the knee were significantly improved in patients
with knee osteoarthritis compared with the preoperative period (all P<0.05). Patients with knee osteoarthritis have
significant anxiety and depression before surgery, and total knee arthroplasty can significantly improve their anxiety,

depression and prognosis, and should be performed as early as possible in patients with knee osteoarthritis.
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INTRODUCTION

Knee Osteoarthritis (KOA) is mainly characterized
by chronic pain and limited activity of the knee
joint, which may lead to joint stiffness and deformity
in severe cases, and seriously affect the daily life of
patients. Chronic pain, depression and anxiety usually
occur together. In orthopedic clinics or rheumatology
clinics, the prevalence rates of depression and anxiety
symptoms ranged from 21% to 89%'? individuals
with chronic pain are twice as likely to suffer from
depression or anxiety disorders®. Besides, combined
symptoms such as sleep problems and physical pain
will increase the occurrence of negative emotions such
as anxiety and depression’. Recent studies have shown
that anxiety and depression have a negative role on hip
and knee arthroplasty®. For end-stage KOA, the main
radical treatment is total knee arthroplasty (TKA)>.
Hence, the present study aimed to clarify the prevalence
of depression and anxiety symptoms among KOA
patients. The secondary aim was to examine the effect
of these symptoms on preoperative sleep quality, pain
and daily functions, and study the association between

B

patients * characteristics and preoperative symptoms
of depression and anxiety. Finally, to explore whether
improvement in depressive and anxiety symptoms
could be due to improved outcomes at 3, 6 and 12
months after surgery.

MATERIALS AND METHODS
Inclusion and exclusion criteria

The inclusion criteria followed the P(participant),
I(intervention), C(comparison), O(outcome), S(study
design)principle: (i)Participant: over 60 years old
patients diagnosed with osteoarthritis and confirmed
by clinical and radiological examinations, and had no
responded to a minimum of 6 months of conservative
treatment; (ii)Intervention: underwent TKA by senior
surgeons between January 2019 and January 2021;
(iii)Comparison: preoperative and postoperative
depression, anxiety, and clinical evaluations; (iv)
Outcome: depression, anxiety, and clinical outcomes
improvement; and (v)Study design: a retrospective
cohort study.
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Participants

A total of 223 patients were screened. Some patients
were excluded because they refused to participate in
the study (n = 12), had a history of knee surgery (n
=7), followed up for less than 12 months (n = 24).
Finally, data collected from 180 patients, including 78
males and 102 females (81 left knees, 99 right knees).
The mean patient’s age at surgery was 65.3+£9.8 years,
the mean BMI was 27.143.2 kg/m?2. 22.2% of patients
claimed to have an educational level of high school
or below, 83.3% of patients had public insurance, and
17.5% claimed to live alone. The mean duration of
symptoms was 27.0+£8.8 months.

Survey tools
Zung Self-Rating Depression Scale (SDS)

Zung SDS was used to evaluate depressive symptoms,
it consists of 20 items, and every item rated on 4 points
scale (4 = almost always; 3 =most of the time, a lot,
frequently; 2 = sometimes, occasionally; 1 = seldom,
very little time, rarely). The raw scores range from 20
to 80 points, and the final scores were multiplying the
raw scores by 1.25. When the total scores between
70-100 points, severe; 60-69 points, moderate; 50-59
points mildly; and 25-49, normal range®.

Zung Self-Rating Anxiety Scale (SAS)

Zung SAS scale was used to evaluate anxiety
symptoms, it consists of 20 items, and every item rated
on 4 points scale (4 = almost always; 3 = most of the
time, a lot, frequently; 2 = sometimes, occasionally;
1 = seldom, very little time, rarely). The raw scores
range from 20 to 80 points, and the final scores were
multiplying the raw scores by 1.25. when the total
scores between 70-100 points, severe; 60-69 points,
moderate; 50-59 points mildly; and 25-49, normal
range’.

Pittsburgh sleep quality Index (PSQI)

PSQI was used to assess sleep quality. This self-report
questionnaire was designed to assess participant sleep
quality in the past month. PSQI consists of 19 self-
rated questions that include 7 subcategories, subjective
sleep quality, sleep latency, sleep duration, habitual
sleep efficiency, sleep disturbances, sleep medication
use, and daytime dysfunction. Each question rating
from 0 to 3, with a total score of 21 points. The higher
the score, the poorer the quality of sleep. A cut-off
score of 5 was considered to have poor overall sleep
quality?®.

212

The Visual Analog Scale (VAS)

VAS scale was used to measure pain intensity, rating
from 0 to 10, a score of 0 indicate no pain, 1-3 mild
pain, 4—6 moderate pain, and 7-10 severe pain’.

The American Knee Society Scores (AKSS)

The AKSS is a surgeon-assessed score developed
by the consensus of the Knee Society. It consists of
2 parts, the Knee score and the Functional score.
The Knee score assesses pain, stability, and range
of motion and deducts flexion contracture, extension
lag, and malalignment. The maximum score of 100
is attributed to a painless, well-aligned knee with
125° of range of motion and no anteroposterior
and mediolateral instability. The Functional score
assesses the walking distance and stair climbing and
deducts the use of a walking stick or crutches. The
maximum score of 100 is assigned to individuals who
can walk unlimited distances and go up and down
stairs normally'’.

Survey methods

The questionnaire survey method was adopted. After
admission, the investigators first explained the purpose
and method of the survey to the patients, and promised
to keep all the information provided by the patients
confidential. After obtaining the informed consent
form of the patient, the patient fills in the questionnaire
independently, which consists of SAS, SDS, VAS, PSQI
and AKSS scales. The same questionnaire was used
for follow-up evaluation at 3, 6 and 12 months after
operation. A total of 223 patients were investigated,
and 180 valid questionnaires were recovered, with the
recovery rate of 8§0.72%.

Statistical analysis

Statistical analysis was performed using the software
SPSS (version 23.0; SPSS IBM Corp, Chicago, IL,
USA). general characteristics expressed as mean +
standard deviation (SD). Since all variables were
measured at baseline, 3, 6 and 12 months, the repeated
measures models incorporated change in the variables
from baseline to 3 months predicting 3 months
outcomes, change from 3 to 6 months predicting 6
months outcomes, and change from 6 to 12 predicting
12 months outcomes.

Since our dates are “scores” and not normally
distributed, the Wilcoxon matched-pairs signed
rank test was used to assess the change in anxiety,
depression, sleep disturbance, VAS and AKSS scores.
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A linear logistic regression model was used to evaluate
characteristics of patients with preoperative anxiety
or depression symptoms, and the effect of anxiety/
depression change on clinical outcomes. P-value<0.05
was considered as statistically significant.

RESULTS
General results

The operation was successful in all 180 cases. The
mean operation time was 68.3+8.4 min. No wound
infection was found. The mean hospital length of stay
was 3.8+1.2 days.

Improvement in Anxiety, Depression and Change
in Clinical Outcome Scores in Patients with KOA
(depicting results based on tabular data)

The changes in anxiety, depression, and clinical
outcome scores (VAS, PSQI, and AKSS) among
postoperative TKA patients were evaluated using the
Wilcoxon signed-rank test. Comparing the scores at 3,
6, and 12 months postoperatively with the preoperative
scores, significant reductions were observed in patients’
SAS, SDS, VAS, and PSQI scores (P < 0.001), while
the AKSS scores showed a significant increase (P <
0.001). These findings indicate a significant alleviation

in postoperative anxiety, depression, pain levels, and
sleep disturbances, as well as a notable improvement in
knee joint function among the patients. Please refer to
Table I for further details.

Among the 180 patients, 45 (37.5%) had depression,
defined as SDS depression score of 50 or more.
Regarding anxiety symptoms, as indicated by the SAS
score, 35 (29.2%) of patients scored 50 or more. In
total, 20 (11.11%) of patients have some level of both
depression and anxiety.

The mean SDS and SAS scores significantly
decreased from 38.3£17.2 points preoperatively to
34.7£12.5, 29.849.0, 28.5£8.0 and 27.6£5.7 points
at 3,6 and12 months, respectively, after surgery, for
SDS; and from 39.0£14.6 points preoperatively to
32.4+10.2,30.349.6,28.6+8.2, and 27.1+4.2 at 3,6,12
and 24 months, respectively, for SAS (P<0.05 for both,
Table I).

Relationship between improvement in anxiety and
depression and changes in clinical outcome scores
in patients with KOA

Improvement in postoperative anxiety and depression
in KOA patients was positively correlated with changes
in VAS and PSQ scores (p < 0.05) and negatively
correlated with changes in AKSS scores. See Tables 11,
III, and IV.

Table I. — Overall preoperative and during 3, 6 and 12 months postoperatively change outcomes (N=180

patients )#.

Variable Preoperative 3 months 6 months 12 months
SDS 36.29+14.15 32.97+12.27a 29.91+£9.46ab 28.83+8.51abc
SAS 37.25+14.66 32.96+10.03a 29.61+£9.28ab 29.08+8.34abc
PSQI 6.44+2.39 5.65+2.38a 4.53+1.6ab 4.3+1.3abc
VAS 5.33+£2.65 3.27+£2.17a 2.06+1.22ab 1.5+1.2abc
AKSS 57.11+£3.76 85.53+4.03a 87.02+3.29ab 90.22+3.42abc
Abbreviations: SDS, Zung Self-Rating Depression Scale; SAS, Zung Self-Rating Anxiety Scale; PSQI, Pittsburgh Sleep
Quality Index; VAS, Visual Analogue Scale; AKSS: The American Knee Society Scores. (aP<0.05 vs preoperative.
bP<0.05 vs postoperative 3 months. cP<0.05 vs postoperative 6 months.) Values are mean+standard deviation(range).
#The Wilcoxon matched-pairs signed rank test.

Table II.— Pearson correlation between anxiety and depression improvement
and clinical outcome score changes in 180 patients 3 months after the TKA

aP<0.001.
Variable SDS SAS PSQI VAS AKSS
SDS 1 0.79a 0.379a 0.641a 0.358a
SAS 0.79a 1 0.478a 0.654a 0.338a
PSQI 0.379a | 0.478a 1 0.428a 0.069
VAS 0.641a | 0.651a 0.428a 1 0.422a
AKSS 0.358a | 0.338a 0.069 0.422a 1
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Table II1. — Pearson correlation between anxiety and depression improvement and
clinical outcome score changes in 180 patients 6 months after the TKA aP<0.001.

Variable SDS SAS PSQI VAS AKSS
SDS 1 0.877a 0.845a 0.877a -0.695a
SAS 0.877a 1 0.909a 0.894a -0.744a
PSQI 0.845a 0.909a 1 0.903a -0.715a
VAS 0.877a 0.894a 0.903a 1 -0.741a
AKSS -0.695a -0.744a -0.715a -0.741a 1

Table IV. — Pearson correlation between anxiety and depression improvement and
clinical outcome score changes in 180 patients 12 months after the TKA aP<0.001.

Variable SDS SAS PSQI VAS AKSS
SDS 1 0.944a 0.922a 0.896a -0.541a
SAS 0.944a 1 0.949a 0.889a -0.536a
PSQI 0.922a 0.949a 1 0.943a -0.585a
VAS 0.896a 0.889a 0.943a 1 -0.519a
AKSS -0.541a -0.536a -0.585a -0.519a 1

The relationship between the improvement in DISCUSSION

postoperative depression and anxiety among KOA
patients and the changes in clinical outcome scores
was further examined using a linear regression model.
The changes in clinical outcome scores (VAS, PSQI,
and AOFAS scores) were considered as dependent
variables, while the changes in depression and
anxiety scores among KOA patients were treated as
independent variables in the linear regression model.

The results revealed that the improvement in
depression and anxiety symptoms from preoperative
to 12 months postoperative were positively associated
with the severity of pain and sleep quality (P <
0.05). Specifically, for every I-point improvement
(reduction) in SDS/SAS scores, there was an
improvement (reduction) of 0.246/0.716 in PSQI
scores, 0.519/0.4 in VAS scores, and 0.14/0.15 in PSQI
scores. These findings indicate that the improvement
in depression and anxiety symptoms had a positive
impact on the reduction of pain severity, enhancement
of sleep quality, and improvement in perceived pain
levels as measured by the VAS and PSQI scores.

Please refer to Table V for specific details related to
these associations.

Analysis of Anxiety and Depression in Patients with
Knee Osteoarthritis

Recent studies have indicated that depression and
anxiety are associated with persistent pain and
decreased patient satisfaction following TKA. This
study aims to assess the prevalence of depression
and anxiety symptoms in KOA patients and evaluate
the impact of these symptoms on pain and functional
scores. Lastly, the study aims to evaluate the effect of
improvement in depression and anxiety symptoms on
postoperative pain, functional outcomes, and patient
satisfaction.

In our study, many patients exhibited symptoms of
depression and anxiety prior to surgery. Among the 180
KOA patients included in this study, the prevalence of
anxiety was found to be 29.2%, while the prevalence
of depression was 37.5%, indicating a high occurrence
of anxiety and depression in KOA patients. Previous
research has also reported varying rates of anxiety
and depression in KOA patients, ranging from 21%
to 89%, which aligns with the findings of our study.
Additionally, the coexistence of anxiety and depression

Table V. — Linear regression analysis of anxiety and depression improvement and clinical outcome scores in 180 KOA patients 12 months

after the TKA.

Vari- PAQI VAS AKSS

able B t P 95%CI B t P 95%CI B t P 95%CI
SDS | 0.246 | 3.551 | <001 | 0.032-0.113 | 0.519 | 5.406 | <.001 | 0.104-0.223 | -0.321 | -1.689 | 0.093 | -0.067-0.005
SAS |0.716 | 10.317 | <001 | 0.157-0.232 | 0.4 | 4.161 | <001 | 0.061-0.170 | -0.233 | -1.225 | 0.222 | -0.054-0.013
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at a certain level was observed in 11.11% of the
patients, indicating that some patients experienced both
anxiety and depression simultaneously. It is common
for patients with anxiety to also experience symptoms
of depression, and vice versa. Symptoms such as poor
sleep quality and lack of concentration are often shared
between anxiety and depression.

In this study, it was found that patients experiencing
severe pain with symptoms of depression or anxiety
had lower levels of physical and social functioning
and poor sleep quality compared to patients without
such symptoms. Furthermore, as the scores on the
Self-Rating Depression Scale (SDS) and Self-Rating
Anxiety Scale (SAS) increased, the severity of pain
and sleep disturbances also increased, and the levels
of physical and social functioning decreased. In this
study, we assessed the correlation between preoperative
depression and anxiety symptoms and patient
characteristics and found that the duration of symptoms
was associated with preoperative depression.

Therefore, our findings, along with those of previous
research, highlight the high prevalence of depression
and anxiety in KOA patients and the significance of
diagnosing and addressing these symptoms prior to
surgery. Healthcare professionals should pay attention
to mood changes in KOA patients before surgery
and take necessary intervention measures to prevent
or alleviate negative emotions in order to promote
patients’ mental well-being.

Improvement of Anxiety and Depression in KOA
Patients after Total Knee Arthroplasty

This study found that KOA patients experienced
significant improvement in anxiety and depression
symptoms at 3 months, 6 months, and 12 months
after TKA. Concurrently, there was a significant
improvement in pain levels, sleep quality, and knee
joint function.

An international study identified that patients with
a duration of pain exceeding 6 months were more
than four times more likely to experience depressive
symptoms compared to pain-free individuals. In other
words, the longer the duration of KOA, the higher
the probability of developing psychological issues.
This study discovered that TKA effectively alleviated
chronic pain and psychological problems in KOA
patients.

This study found that patients with depression
or anxiety symptoms showed significantly greater
improvement in pain levels, sleep quality, and knee
joint function at preoperative, 3 months, 6 months, and

12 months postoperative compared to patients without
depression or anxiety symptoms. TKA was found to
effectively alleviate chronic pain and psychological
issues in KOA patients, highlighting the importance of
early surgical treatment.

To explore the temporal relationship between the
improvement of depression and anxiety symptoms and
patient-reported outcomes, regression models were
used to analyze depression and anxiety symptoms. It
was found that the changes in depression and anxiety
symptoms from preoperative to 12 months postoperative
were closely associated with sleep disorders and
severity of pain, emphasizing the intimate relationship
between depression, anxiety, and pain severity.

The study also indicated a relationship between
anxiety, depression, postoperative pain, and clinical
outcomes following TKA. The findings of this
study revealed that over time after the surgery, the
improvement in anxiety and depression symptoms
among KOA patients had a positive correlation with
pain levels and sleep quality. In other words, the
alleviation of anxiety and depression in KOA patients
contributed to the relief of pain and sleep disturbances.
However, there was no significant correlation between
the improvement of anxiety and depression and the
functional status of the knee joint after TKA.

This study has the following limitations: Firstly, the
sample size of this study was small, thus it is necessary
to replicate the study with a larger dataset to enhance
reliability. Secondly, although the questionnaires used
in this study underwent appropriate reliability and
validity tests and have been widely used, they were
self-administered by the patients. Patients’ subjective
perceptions may lead them to consider their symptoms
to be more severe than they actually are. Future studies
can incorporate objective clinical measures to improve
the objectivity of the research.

In summary, anxiety and depression symptoms are
prevalent among KOA patients, and psychological
issues deserve attention from healthcare professionals
and patients’ families. It is important to emphasize the
assessment and treatment of anxiety and depression in
KOA patients, ensuring that patients receive maximum
postoperative benefits to improve pain levels, sleep
disturbances, and knee joint function, thereby
enhancing patients’ quality of life.

CONCLUSION
Accordingto ourresults, Patients with knee osteoarthritis

have significant anxiety and depression before surgery,
and total knee arthroplasty can significantly improve
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their anxiety, depression and prognosis, and should be
performed as early as possible in patients with knee
osteoarthritis.
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