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Abstract: The trend of Total Hip Arthroplasty (THA) is projected to grow. Therefore, it has become
imperative to find new measures to improve the outcomes of THA. Several studies have focused
attention on the influence of psychological factors and sleep quality on surgical outcomes. The
consequences of depressive states may affect outcomes and also interfere with rehabilitation. In
addition, sleep quality may be an essential factor in determining surgical outcomes. To our knowledge,
few articles focus on the influence of these factors on THA results. The present study investigates a
possible correlation between preoperative depression or sleep quality and postoperative outcomes
of THA. This study was conducted with 61 consecutive patients undergoing THA from January
2020 to January 2021. Patients were assessed preoperatively using GDS and PSQI, and six months
postoperatively using FJS-12, SF-36, WOMAC, PSQI, and GDS. To simplify comparisons, the overall
scores were normalized to range from 0 (worst condition) to 100 points (best condition). A total of
37 patients (60.7%) were classified as depressed and 24 as not depressed (39.3 %) in the preoperative
assessment. A low–moderate positive correlation between preoperative GDS score and FJS-12
(rho = 0.22, p = 0.011), SF-36-PCS (rho = 0.328, p = 0.01), and SF-36-MCS (rho = 0.293, p = 0.022)
scores at six-month follow-up was found. When the normalized preoperative GDS score was high
(no depression), the FJS-12, SF-36-PCS, and SF-36-MCS scores tended to increase more compared
to the other group. Statistically significant differences between the two groups were found in
postoperative FJS-12 (p = 0.001), SF-36-PCS (p = 0.017), and SF-36-MCS scores (p = 0.016). No
statistically significant correlation between preoperative PSQI score and postoperative outcome
measures was found. Preoperatively depressed patients had a low–moderate positive correlation
with postoperative SF-36 and FJS-12 scores. There was no correlation between sleep quality and
postoperative outcome measures of THA.

Keywords: depression; sleep; mental status; health quality; Total Hip Arthroplasty; hip replacement;
quality of life outcomes

1. Introduction

Osteoarthritis is considered the most prevalent joint disease globally [1]. Specifically,
hip osteoarthritis is related to significant social limitations and associated disability [2].
As a result, Total Hip Arthroplasty (THA), the treatment of choice for this condition, is
performed at considerable rates and constitutes one of the most commonly performed
surgical procedures worldwide [3]. In the UK, it is estimated that the number of THA
performed each year is 43,500 [3]. Despite the high statistics, this trend is projected to
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grow in the future, following the increase in diagnoses and demand, due to the progressive
ageing of the population and the development of new implants [3–5].

In light of such epidemiological data and projections, it has become imperative to
find new measures to minimize postoperative complications and improve THA outcomes.
However, implant design, prosthesis material, or the surgeon’s skills are not the only factors
that could influence postoperative outcomes.

Several studies have recently focused on the influence of psychological factors and
sleep disorders on surgical outcomes. Psychosocial status has been identified as a sig-
nificant contributor to depression and poor outcomes in orthopedic trauma patients [6].
Furthermore, the consequences of depressive status may affect the overall surgical out-
comes, also interfering with rehabilitation [7]. As a result, providing an early psychological
intervention could positively influence patient outcomes.

In addition to a patient’s psychological condition, sleep quality may also be an im-
portant factor in determining surgical outcomes, given its role in memory, learning, and
quality of life [8]. Some authors have explored the possible relationship between sleep
disturbance and surgical outcomes in orthopedic patients [9,10].

To our knowledge, although numerous studies are now bringing attention to the
influence of sleep and depression on the outcome of various surgical procedures, there are
few articles focusing on the effects of these factors on THA outcomes.

The present study investigates a possible correlation between preoperative depression
or sleep quality and postoperative outcomes of THA.

2. Materials and Methods

Patients who underwent THA from January 2020 to January 2021 were assessed
preoperatively using the Geriatric Depression Scale (GDS) and the Pittsburgh Sleep Quality
Index (PSQI) and six months postoperatively using the Forgotten Joint Score 12 (FJS-12), the
36-Item Short-Form Health Survey (SF-36), the Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC), PSQI, and GDS. Patients with severe hip osteoarthritis
(Kellgren–Lawrence Classification Grades III-IV) [11], extreme and chronic pain, who
underwent hip replacement surgery, and at least a six-month follow-up postoperatively
were included in the study. Informed consent was obtained from all subjects involved in
the study.

All patients were treated with the same surgical implants and underwent complete
hip arthroplasty (both anterolateral and posterior approaches). During the follow-up, no
revisions were made. All the procedures were performed by the same senior surgeon,
skilled in hip arthroplasty.

Patients with Kellgren–Lawrence Classification Grades I–II, simultaneous bilateral
hip replacement, hip resurfacing, endoprosthesis, revision surgery, and/or patients with
cognitive impairment were excluded from the study.

2.1. Preoperative Depression

Before surgery, preoperative depression was assessed with the validated Italian form
of the GDS survey [12]. This is a 30-item self-scored questionnaire that excludes somatic and
psychotic symptoms. Given that items are scored dichotomously, the tool can be used with
all patients [12]. The GDS is defined as a self-report questionnaire and requires an average of
20 min to complete [12]. The score ranges from 0 to 30. A score of ≤9 is considered normal,
10–19 indicates mild depression, and 20–30 indicates severe depression [13]. Therefore,
patients with a GDS of more than 9 were identified as depressed. To simplify comparisons,
the overall score was normalized to range from 0 (worst condition) to 100 points (best
condition). Therefore, patients with higher scores were more depressed.

2.2. Preoperative Sleep Quality

The PSQI questionnaire validated in the Italian language [14] was used to assess the
preoperative sleep quality in patients who underwent THA. The PSQI is a 19-item self-
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scored questionnaire used to assess the sleep quality of patients [15]. The PSQI total score
ranged from 0 (the best quality of sleep) to 21 (worst quality of sleep). A PSQI score less
than 5.5 indicates good sleep [8]; therefore, patients with PSQI values lower than 5.5 were
considered good sleepers and patients with PSQI values more than 5.5 as bad sleepers.
To simplify comparisons, the overall score has been normalized to range from 0 (worst
condition) to 100 points (best condition). Therefore, patients with higher scores experienced
more sleep disturbance.

2.3. Postoperative Scores

The following questionnaires were administered six months postoperatively: FJS-12,
SF-36, WOMAC, PSQI, and GDS.

The FJS-12 is an outcome questionnaire designed to evaluate joint awareness [16].
It was translated and validated in the Italian language [17]. This survey consists of 12
questions with a five-point Likert response format that is summed to obtain scores ranging
from 12 to 60 [16]. To simplify comparisons, the overall score has been normalized to range
from 0 (worst condition) to 100 points (best condition).

The SF-36 score was translated and validated in Italian [18]. This questionnaire is
designed to offer general health indicators. The questionnaire comprises 36 questions
divided into eight different sections [18]. These eight sections were clustered into two
components: the Physical Component Summary (SF-36-PCS) and the Mental Component
Summary (SF-36-MCS). In addition, a single unscaled question on health changes in the
previous year is also included (health change) [18]. The overall score ranged from 0 (worst
condition) to 100 points (best condition).

The WOMAC [19] is a clinical orthopedic score used to assess patients’ pain, stiffness,
and physical function. The WOMAC score was translated and validated in Italian [20]. It
consists of 24 questions with a zero- to four-point Likert response format that is summed
to provide a score between 0 and 96. To simplify comparisons, the overall score has been
normalized to range from 0 (worst condition) to 100 points (best condition).

2.4. Statistical Analysis

A priori power analysis was performed with SAS OnDemand for Academics by setting
the following parameters: a significance level of 0.05, a statistical power of 80%, and a
correlation of −0.382 between WOMAC and Preoperative GDS [21]. The minimum total
sample size amounted to 51 subjects.

To evaluate preoperative depression, patients were divided into two groups based on
their preoperative GDS score, with a threshold of 9 [13]: no depression in patients with a
GDS score ≤ 9 and the presence of depression in patients with a GDS score > 9.

To evaluate the preoperative quality of sleep, patients were divided into two groups
based on their preoperative PSQI score with a threshold of 5.5 [8]: good sleep quality in
patients with PSQI ≤ 5.5 and bad sleep quality in patients with PSQI > 5.5.

The Shapiro–Wilk test was used to assess the normal distribution of the data. Since
the data were not normally distributed, the differences in the scores between the groups
(depression vs. no depression and good sleep vs. bad sleep) were calculated using the
Independent-Samples Mann–Whitney U Test. The correlation between the preoperative scores
(GDS and PSQI) and the postoperative scores was calculated using Spearman’s correlation.

SPSS for Windows (version 26; Armonk, NY, USA: IBM Corp) and R Core Team (2020)
version 4.0.3 were used to perform all statistical analyses and for the figures.

3. Results

Overall, 86 eligible patients were approved to participate and registered in the study;
however, only 61 patients (28 women and 33 men) completed the questionnaires at the
six-month postoperative follow-up. The average age was 74 ± 10 years.
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3.1. Preoperative Depression

A total of 37 patients (60.7%) were classified as depressed, whereas 24 were classified
as not depressed (39.3 %). The median normalized preoperative GDS score for depressed
patients was 46.7 (range: 16.7–66.7), whereas the score for non-depressed patients was
85 (range: 73.3–96.7) (p < 0.001).

Correlation of preoperative depression score to postoperative outcome measures revealed
a low–moderate positive correlation between normalized preoperative GDS score and FJS-12
(rho = 0.22, p = 0.011), physical component summary (SF-36-PCS) (rho = 0.328, p = 0.01), and
mental component summary (SF-36-MCS) (rho = 0.293, p = 0.022) scores at six-month follow-
up (Table 1). As normalized preoperative GDS score increased (more depressed patients), the
FJS-12, SF-36-PCS, and SF-36-MCS scores also increased (better outcomes).

Table 1. Correlations between preoperative GDS and postoperative scores.

Parameter
GDS

Rho p-Value

FJS-12 0.322 0.011 *
SF-36 PCS 0.328 0.01 *
SF-36 MCS 0.293 0.022 *

SF-36 Health change 0.057 0.665
WOMAC Pain 0.128 0.325

WOMAC Stiffness 0.062 0.632
WOMAC Functional Limitations 0.085 0.513

WOMAC Overall 0.086 0.509
BARTHEL 0.083 0.525

PSQI −0.014 0.913
FJS-12: Forgotten Joint Score 12; SF-36: 36-item Short-Form Health Survey; SF-36-MCS: 36-item Short-Form
Health Survey—Mental Component Summary; PSQI: Pittsburgh Sleep Quality Index; SF-36-PCS: 36-item Short-
Form Health Survey—Physical Component Summary; WOMAC: Western Ontario and McMaster University
Osteoarthritis Index. * = p < 0.05.

Statistically significant differences between the two groups (preoperatively depressed
and not depressed patients) were found in postoperative FJS-12 (p = 0.001), SF-36-PCS
(p = 0.017), and SF-36-MCS scores (p = 0.016) (Table 2, Figure 1). Patients without depression
showed higher scores than depressed patients (Table 2).

Table 2. Median (min–max) values of the GDS score.

Parameter Depression (n = 37) No Depression (n = 24) p-Value
Median Range Median Range

FJS-12 79.2 22.9–100 91.7 56.3–100 0.001 *
SF-36 PCS 90.0 30–98.8 91.9 75.6–100 0.017 *
SF-36 MCS 90.8 30.5–100 93.8 83.8–100 0.016 *

SF-36 Health change 100.0 75–100 100.0 75–100 0.547
WOMAC Pain 100.0 75–100 100.0 90–100 0.248

WOMAC Stiffness 100.0 87.5–100 100.0 100–100 0.421
WOMAC Functional Limitations 95.6 55.9–100 95.6 79.4–100 0.758

WOMAC Overall 96.9 63.5–100 96.9 83.3–100 0.690
BARTHEL 100.0 50–100 100.0 100–100 0.251

PSQI 81.0 33.3–85.7 76.2 47.6–95.2 0.940
FJS-12: Forgotten Joint Score 12; SF-36: 36-item Short-Form Health Survey; SF-36-MCS: 36-item Short-Form
Health Survey—Mental Component Summary; PSQI: Pittsburgh Sleep Quality Index; SF-36-PCS: 36-item Short-
Form Health Survey—Physical Component Summary; WOMAC: Western Ontario and McMaster University
Osteoarthritis Index. * = p < 0.05
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Figure 1. Radar plot preoperatively depressed and not depressed patients assessing FJS-12, SF-36-PCS,
and SF-36-MCS scores. * = p < 0.05.

3.2. Preoperative Quality of Sleep

A total of 52 patients (85.2%) were classified as bad sleepers, whereas 9 were classified
as good sleepers (14.8%). The median preoperative PSQI score for patients with bad sleep
was 57.1 (range: 19 to 71.4), whereas the score for patients with good sleep was 76.2 (range:
76.2 to 85.7) (p < 0.001).

No statistically significant correlation between preoperative PSQI score and postoper-
ative outcome measures was found (Table 3).

Table 3. Correlations between preoperative PSQI and postoperative scores.

Parameter
PSQI

Rho p-Value

FJS-12 −0.021 0.87
SF-36 PCS 0.127 0.329
SF-36 MCS 0.017 0.9

SF-36 Health change −0.19 0.143
WOMAC Pain 0.114 0.383

WOMAC Stiffness 0.152 0.243
WOMAC Functional Limitations −0.049 0.708

WOMAC Overall −0.03 0.819
BARTHEL −0.06 0.645

GDS 0.185 0.153
FJS-12: Forgotten Joint Score 12; GDS: Geriatric Depression Scale; SF-36: 36-item Short-Form Health Survey; SF-36-
MCS: 36-item Short-Form Health Survey—Mental Component Summary; PSQI: Pittsburgh Sleep Quality Index;
SF-36-PCS: 36-item Short-Form Health Survey—Physical Component Summary; WOMAC: Western Ontario and
McMaster University Osteoarthritis Index.

There were no statistically significant differences between the preoperative bad and
good sleepers in postoperative outcomes (Table 4, Figure 2).
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Table 4. Median (min–max) values of the PSQI score.

Parameter Bad Sleep (n = 52) Good Sleep (n = 9) p-Value

Median Range Median Range

FJS-12 83.3 22.9–100 85.4 56.3–100 0.534
SF-36 PCS 90.0 30–100 91.3 86.3–100 0.184
SF-36 MCS 92.7 30.5–100 90.8 83.8–96.8 0.582

SF-36 Health change 100.0 75–100 100.0 75–100 0.553
WOMAC Pain 100.0 75–100 100.0 95–100 0.275

WOMAC Stiffness 100.0 87.5–100 100.0 100–100 0.677
WOMAC Functional Limitations 95.6 55.9–100 95.6 86.8–100 0.420

WOMAC Overall 96.9 63.5–100 96.9 90.6–100 0.419
BARTHEL 100.0 50–100 100.0 100–100 0.553

GDS 100.0 33.3–100 100.0 96.7–100 0.110
FJS-12: Forgotten Joint Score 12; GDS: Geriatric Depression Scale; SF-36: 36-item Short-Form Health Survey; SF-36-
MCS: 36-item Short-Form Health Survey—Mental Component Summary; PSQI: Pittsburgh Sleep Quality Index;
SF-36-PCS: 36-item Short-Form Health Survey—Physical Component Summary; WOMAC: Western Ontario and
McMaster University Osteoarthritis Index.
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4. Discussion

The main findings of the present study suggest that depression influences outcomes
of THA negatively. On the other hand, sleep quality does not seem to influence the
postoperative outcomes of patients who underwent THA.

4.1. Depression and THA Outcomes

A state of depression was found in 60.7% of patients, a value well above the reported
prevalence of depression in the American population, estimated to be 8.4% by the American
National Institute of Mental Health. This large discrepancy in values may be due to the
utilized score, which was the GDS. In epidemiological studies, this score is targeted at
geriatric patients and screens for depression and depressive symptoms. In addition to
this, given that the average age of included patients was 74, depression prevalence can
be compared to the prevalence of geriatric depression in the outpatient setting, which is
estimated to be 27% [22]. Furthermore, the prevalence of depression in orthopedic trauma
patients can reach 45%, which hints at a possible correlation between orthopedic patients
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and depressive symptoms [7]. This is relevant because, according to the results of the
present study, a depressive state has been shown to negatively influence THA outcome
and recovery, especially when compared to patients without depressive symptoms. Lastly,
in some patients, the disability due to hip osteoarthritis could influence the self-reported
depression evaluation.

The study by Duivenvoorden et al. agreed with our findings, reporting that preopera-
tive depressive symptoms are related to smaller changes in Hip disability and Osteoarthritis
Outcome Score (HOOS) [23]. Moreover, the satisfaction rate was lower in depressed patients
compared to controls after 12 months [23].

Data revealed a low–moderate positive correlation between preoperative depression
measured through the normalized GDS score and postoperative SF-36 value. More specifi-
cally, there was an increase in the scores of both the SF-36-PCS and SF-36-MCS components
of the SF-36 questionnaire, which showed a slight improvement in mental and physical
condition six months postoperatively. Nguyen et al. suggest that THA may play a role
in improving patients’ depressive status, given that mental conditions showed improve-
ment postoperatively [24]. The SF-36 is an extensively validated and accepted method
for determining the quality of life in orthopedic patients, and in general, it is expected
that SF-36 scores generally improve postoperatively [25–27]. Santić et al. evaluated the
impact of THA or total knee arthroplasty (TKA) two years postoperatively on the quality
of life of elderly patients using the SF-36 score [25,28]. They found significant improvement
in all assessment levels, excluding mental health [25]. The authors attributed the lack of
improvement in the mental health category to high preoperative motivation of patients
that was reflected in an already good mental health condition. However, this claim was
not accompanied by scores or values that had recorded preoperative and postoperative
anxiety, depression, and other mental conditions. Ng et al. produced a large prospective
cohort study with an SF-36 score, reporting that quality of life improved postoperatively
and slightly declined after the 18-month mark but remained higher than the preoperative
value [26]. These studies evaluated patients’ quality of life postoperatively using the SF-36
score instead of using it as a measure of outcomes of the THA procedure; however, their
findings are still relevant to the present study.

The findings of the present study highlight that although both the depressed group
(DG) and non-depressed group (NDG) had positive outcomes, the latter group showed
more significant improvement in SF-36 scores and, ultimately, better outcomes. Therefore,
to improve THA outcomes equally across different patient groups, certain factors must
be taken into consideration and managed properly, and one of these factors is mental
health condition.

To further highlight the importance of comparing outcomes between groups, it was
found that the FJS-12 values improved more in the NDG. Larsson et al. highlight the
importance of this score in evaluating implants claimed to provide patient satisfaction, and
the clinical performance of implants [29]. Their findings highlight the value of the FJS-12
score as a very reliable tool for understanding the success and quality of implants and
inevitably also a tool to evaluate the procedure’s success. Furthermore, an improvement
in physical condition potentially demonstrates an excellent surgical outcome despite the
preoperative depressive state. The low–moderate positive correlation between preoperative
depression and postoperative FJS-12 value supports this hypothesis. A patient with a
“forgotten joint” during daily activity usually reported a higher satisfaction value and a
lower depression rate [30–32]. Despite the postoperative physical and mental improvement
identified in depressed patients postoperatively, to truly understand the influence of
depression on THA outcomes, it is crucial to evaluate the differences between the DG and
NDG. It was found that patients without depression preoperatively, compared to those
with depression, had better outcomes in terms of SF-36 and FJS-12 scores.

Seagrave et al. explored the association between depression (diagnosed by a psy-
chiatrist) treated with medication and outcomes of THA one year postoperatively [33].
Anxiety and depression groups experienced a greater improvement in the Oxford Hip
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Score, while there was a less global joint improvement, and they were more likely to have
major complications. The authors concluded that patients should be treated for depressive
symptoms pre- and postoperatively to maximize THA outcomes. The results of this study
are similar to those of the present study, despite the use of a different categorization ap-
proach for mental health conditions [33]. The strength of utilizing psychiatrist-diagnosed
patients instead of a self-scored questionnaire such as the GDS would be the precision
and accuracy of medical diagnosis. However, it is more likely that such a strict definition
excludes patients with undiagnosed or mild depressive symptoms and includes those who
already have a well-managed mental illness. Another study written by Götz et al. retro-
spectively assessed the role of depression in outcomes of THA and TKA after a one-year
follow-up, in a cohort of 5447 patients [34]. Preoperatively, a high degree of depression
was found in these patients, which agrees with the present findings. The study concluded
that patients with anxiety and depression symptoms show significantly worse clinical
outcomes [34]. These findings are consistent with the results of the present study; however,
their retrospective design is a potential cause of greater confusion and bias compared to
the prospective approach. Furthermore, the study by Götz et al. utilized the EQ-5D index
to score patients. EQ-5D is a generic preference-based measure of health-related quality
of life in contrast to the SF-36, which is non-preference based. Usually, preference-based
instruments are utilized for the economic evaluation of cost, where the primary outcome
measure is quality of life; instead, non-preference-based instruments focus on a specific
condition and or population of interest [35]. As a result, when evaluating outcomes based
on a population, the preferred measure would be the SF-36 survey utilized in the present
study. These data are supported by the fact that depression has become an independent
risk factor for delayed recovery and worsened outcomes for many physical conditions [7].

Tristaino et al. evaluated the effectiveness of psychological support in patients under-
going THA and TKA. In this study, it was suggested that short-term recovery of functional-
ity is attributed to clinical factors. On the contrary, the authors reported that in the long
term follow up, full recovery is closely related to the preoperative degree of functionality
and postoperative psychological status [36]. Patients receiving psychological support had
a more significant improvement in scores of the SF-36-PCS and significantly better SF-36-
MCS scores over time postoperatively. In a systematic review, Bay and colleagues reported
that only in two of the seven studies included the patients benefits from psychological
counselling on THA outcome [37]. In two randomized controlled trials included in the
review, the psychological interventions also seem to improve the outcomes of THA in the
long term follow up. Psychological counselling, especially for patients with preoperative
negative mental health symptoms, may be promising for improving THA outcomes, de-
spite the lack of literature. However, there are few high-quality studies on psychological
interventions and THA; therefore, further clinical trials are required to obtain significant
results [37].

4.2. Sleep and THA Outcomes

A statistically significant correlation was not found between preoperative sleep quality
and postoperative outcome measures. Moreover, there was no significant correlation
between preoperative bad sleepers and good sleepers and their respective postoperative
outcomes. These data suggests that sleep quality is not relevant to THA outcomes. However,
more data are needed to evaluate this correlation further.

To our knowledge, there are no previous studies discussing the role of sleep quality
on THA outcomes. However, most of the other literature regarding sleep quality and THA
focuses on the possible influence of surgery on sleep quality improvement [38–40].

A randomized, double-blind, controlled study by Gong et al. aimed to report a
correlation between sleep quality and TKA outcomes [41]. Patients were administered
zolpidem postoperatively in order to improve their quality of sleep. Findings showed a
significantly positive relationship between sleep efficacy and improved functional training
in patients with lower analgesic intake. The authors concluded that improved quality of
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sleep due to short-term zolpidem application improved recovery from TKA [41]. This
study is crucial because it provides data suggesting that sleep quality does influence the
postoperative outcome of total arthroplasty of weight-bearing joints. Such data further
highlight that the influence of sleep quality on outcomes of joint replacement procedures is
still misunderstood and undeniably requires more thorough research.

5. Limitations

The present study has some limitations. Firstly, this is not a randomized study. More-
over, the use of Patient-Reported Outcome Measures (PROMs) is influenced by the subjec-
tivity of the evaluation. However, although PROMs can be affected by subjectivity, data
were collected using a variety of well-researched surveys, which were carefully selected
based on their applicability to the current study and their accepted use in clinical research.
Postoperative follow-up was performed after 6-months, which allowed for a substantial
recovery period postoperatively. Furthermore, there is no indication of a gold standard
instrument for evaluating depression and sleep quality. However, results are often depen-
dent on the instruments used to assess these factors and on timing, causing discordance
on this topic. sWithal, considering that preoperative depressive state is not confirmed
by HR-QOL scores, our conclusion can only be tentative. The present study explores the
impact of depression and sleep quality on outcomes of THA, which is a topic that is not
yet well researched in the orthopedic field. However, due to the projected increase in THA
procedures, it is imperative to be aware of the risk factors that negatively influence THA
outcomes. Identifying such risk factors can lead to finding solutions to them and will
ultimately benefit patients receiving THA.

6. Conclusions

Depressed patients seem to experience a slight improvement in mental and physical
outcomes after THA. However, although THA outcomes seem to be positive in depressed
patients, some PROMs are better in those who are not depressed. In addition, there was no
correlation found between sleep quality and postoperative outcome measures of THA and
no statistically significant difference between preoperatively good sleepers and bad sleepers.
The lack of a statistical correlation suggests that it would be more worthwhile to manage
mental health symptoms instead of preoperatively tackling sleep quality. Further clinical
trials are required to better assess preoperative depression and to establish if psychological
approaches could influence THA outcomes.
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Abbreviations

DG Depressed Group
FJS-12 Forgotten Joint Score 12
GDS Geriatric Depression Scale
HOOS Hip disability and Osteoarthritis Outcome Score
NDG Non-Depressed Group
PSQI Pittsburgh Sleep Quality Index
SF-36 36-item Short-Form Health Survey
SF-36-MCS 36-item Short-Form Health Survey—Mental Component Summary
SF-36-PCS 36-item Short-Form Health Survey—Physical Component Summary
THA Total Hip Arthroplasty
TKA Total Knee Arthroplasty
WOMAC Western Ontario and McMaster University Osteoarthritis Index
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25. Santić, V.; Legović, D.; Sestan, B.; Jurdana, H.; Marinović, M. Measuring improvement following total hip and knee arthroplasty
using the SF-36 Health Survey. Coll. Antropol. 2012, 36, 207–212.

26. Ng, C.Y.; Ballantyne, J.A.; Brenkel, I.J. Quality of life and functional outcome after primary total hip replacement. A five-year
follow-up. J. Bone Jt. Surg. Br. Vol. 2007, 89, 868–873. [CrossRef]

27. Longo, U.G.; Ciuffreda, M.; Candela, V.; Berton, A.; Maffulli, N.; Denaro, V. Hip scores: A current concept review. Br. Med Bull.
2019, 131, 81–96. [CrossRef]

28. Punwar, S.; Khan, W.S.; Longo, U.G. The use of computer navigation in hip arthroplasty: Literature review and evidence today.
Ortop. Traumatol. Rehabil. 2011, 13, 431–438. [CrossRef]

29. Larsson, A.; Rolfson, O.; Kärrholm, J. Evaluation of Forgotten Joint Score in total hip arthroplasty with Oxford Hip Score as
reference standard. Acta Orthop. 2019, 90, 253–257. [CrossRef]

30. Sethy, S.S.; Goyal, T.; Paul, S.; Das, S.L.; Choudhury, A.K.; Kalia, R.B. Translation and Validation of Forgotten Joint Score for Total
Hip Arthroplasty for Indian Population. Indian J. Orthop. 2020, 54, 892–900. [CrossRef]

31. Longo, U.G.; De Salvatore, S.; Piergentili, I.; Indiveri, A.; Di Naro, C.; Santamaria, G.; Marchetti, A.; Marinis, M.G.; Denaro, V.
Total Hip Arthroplasty: Minimal Clinically Important Difference and Patient Acceptable Symptom State for the Forgotten Joint
Score 12. Int. J. Environ. Res. Public Health 2021, 18, 2267. [CrossRef] [PubMed]

32. Loppini, M.; Longo, U.G.; Caldarella, E.; Rocca, A.D.; Denaro, V.; Grappiolo, G. Femur first surgical technique: A smart non-
computer-based procedure to achieve the combined anteversion in primary total hip arthroplasty. BMC Musculoskelet. Disord.
2017, 18, 331. [CrossRef] [PubMed]

33. Seagrave, K.G.; Lewin, A.M.; Harris, I.A.; Badge, H.; Naylor, J. Association between pre-operative anxiety and/or depression and
outcomes following total hip or knee arthroplasty. J. Orthop. Surg. 2021, 29, 2309499021992605. [CrossRef] [PubMed]

34. Götz, J.S.; Benditz, A.; Reinhard, J.; Schindler, M.; Zeman, F.; Grifka, J.; Greimel, F.; Leiss, F. Influence of Anxiety/Depression, Age,
Gender and ASA on 1-Year Follow-Up Outcomes Following Total Hip and Knee Arthroplasty in 5447 Patients. J. Clin. Med. 2021,
10, 3095. [CrossRef] [PubMed]

35. Bulamu, N.B.; Kaambwa, B.; Ratcliffe, J. A systematic review of instruments for measuring outcomes in economic evaluation
within aged care. Health Qual. Life Outcomes 2015, 13, 179. [CrossRef]

36. Tristaino, V.; Lantieri, F.; Tornago, S.; Gramazio, M.; Carriere, E.; Camera, A. Effectiveness of psychological support in patients
undergoing primary total hip or knee arthroplasty: A controlled cohort study. J. Orthop. Traumatol. 2016, 17, 137–147. [CrossRef]

37. Bay, S.; Kuster, L.; McLean, N.; Byrnes, M.; Kuster, M.S. A systematic review of psychological interventions in total hip and knee
arthroplasty. BMC Musculoskelet. Disord. 2018, 19, 201. [CrossRef]

38. Van Meirhaeghe, J.P.; Salmon, L.J.; O’Sullivan, M.D.; Gooden, B.R.; Lyons, M.C.; Pinczewski, L.A.; Roe, J.P. Improvement in Sleep
Patterns After Hip and Knee Arthroplasty: A Prospective Study in 780 Patients. J. Arthroplast. 2021, 36, 442–448. [CrossRef]

39. Hochreiter, J.; Kindermann, H.; Georg, M.; Ortmaier, R.; Mitterer, M. Sleep improvement after hip arthroplasty: A study on
short-stem prosthesis. Int. Orthop. 2020, 44, 69–73. [CrossRef]

40. Shakya, H.; Wang, D.; Zhou, K.; Luo, Z.-Y.; Dahal, S.; Zhou, Z.-K. Prospective randomized controlled study on improving sleep
quality and impact of zolpidem after total hip arthroplasty. J. Orthop. Surg. Res. 2019, 14, 289. [CrossRef]

41. Gong, L.; Wang, Z.; Fan, D. Sleep Quality Effects Recovery After Total Knee Arthroplasty (TKA)—A Randomized, Double-Blind,
Controlled Study. J. Arthroplast. 2015, 30, 1897–1901. [CrossRef] [PubMed]

http://doi.org/10.1016/S1063-4584(03)00089-X
http://doi.org/10.1097/MD.0000000000017464
http://www.ncbi.nlm.nih.gov/pubmed/31593103
http://doi.org/10.1016/j.heliyon.2019.e02300
http://www.ncbi.nlm.nih.gov/pubmed/31463401
http://doi.org/10.1016/j.joca.2013.08.022
http://www.ncbi.nlm.nih.gov/pubmed/24012622
http://doi.org/10.1186/s12891-019-2669-y
http://doi.org/10.1302/0301-620X.89B7.18482
http://doi.org/10.1093/bmb/ldz026
http://doi.org/10.5604/15093492.967213
http://doi.org/10.1080/17453674.2019.1599252
http://doi.org/10.1007/s43465-020-00228-x
http://doi.org/10.3390/ijerph18052267
http://www.ncbi.nlm.nih.gov/pubmed/33668868
http://doi.org/10.1186/s12891-017-1688-9
http://www.ncbi.nlm.nih.gov/pubmed/28764697
http://doi.org/10.1177/2309499021992605
http://www.ncbi.nlm.nih.gov/pubmed/33596736
http://doi.org/10.3390/jcm10143095
http://www.ncbi.nlm.nih.gov/pubmed/34300261
http://doi.org/10.1186/s12955-015-0372-8
http://doi.org/10.1007/s10195-015-0368-5
http://doi.org/10.1186/s12891-018-2121-8
http://doi.org/10.1016/j.arth.2020.08.056
http://doi.org/10.1007/s00264-019-04375-1
http://doi.org/10.1186/s13018-019-1327-2
http://doi.org/10.1016/j.arth.2015.02.020
http://www.ncbi.nlm.nih.gov/pubmed/26344094

	Introduction 
	Materials and Methods 
	Preoperative Depression 
	Preoperative Sleep Quality 
	Postoperative Scores 
	Statistical Analysis 

	Results 
	Preoperative Depression 
	Preoperative Quality of Sleep 

	Discussion 
	Depression and THA Outcomes 
	Sleep and THA Outcomes 

	Limitations 
	Conclusions 
	References

