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Abstract

Studies have demonstrated that depression, anxiety, negative mood, 
and pain catastrophizing influence outcomes following total hip, knee, and 
shoulder arthroplasty thus providing evidence-based counseling on expected 
postoperative outcomes. The purpose of this review is to establish the 
prevalence of mental health conditions, impact of mental health conditions 
on patient-reported outcome measures, and the impact on length of stay 
and discharge disposition in patients undergoing total ankle arthroplasty 
(TAA). An online search utilizing the Cochrane Central Register of Controlled 
Trials, PubMed, Google Scholar, and CINAHL databases was performed to 
identify relevant articles published between 2010 and 2022. Seven studies 
were included in the systematic review. Depression was the most common 
mental health comorbidity with a pooled prevalence of 12.9%. Mental health 
comorbidities were associated with inferior patient reported outcomes 
measures. Additionally, depression was a pre-operative predictive factor in poor 
outcomes when utilizing the PROMIS score. The presence of a mental health 
comorbidity demonstrated an increased risk of nonhome discharge, length of 
stay, complication rate, infection, and narcotic use. Psychiatric comorbidities, 
particularly depression, were predictors of negative postoperative outcomes. 
This review reinforces the significant impact of mental health disorders and 
psychiatric comorbidities on clinical outcomes following TAA.

Level of Evidence: Level III

Introduction
Ankle osteoarthritis (OA) is a major cause of disability with 

an incidence of 47.7 per 100,000 thus affecting 1% of the world 
population1,2. Ankle OA has been shown to have a similar impact 
on mental and physical disability compared to end-stage heart 
failure and hip arthritis3,4. The two main surgical treatments include 
ankle arthrodesis and total ankle arthroplasty (TAA). Historically, 
ankle arthrodesis was the treatment of choice for ankle OA but it 
may lead to inferior functional outcomes compared to arthroplasty 
and may hasten adjacent joint degeneration. The popularity of 
TAA as a viable treatment strategy for ankle OA is increasing as it 
mitigates some of the negative functional consequences associated 
with arthrodesis while also achieving similarly excellent pain relief. 
While early generations of TAA implants had poor clinical results 
and high rates of aseptic loosening, recently reported intermediate 
and long term outcomes have suggested that TAA is comparable in 
regard to complication and revision rates5,6.

While a prior systematic review demonstrated that age, obesity, 
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arthritis etiology, surgeon experience, surgical technique, 
and prosthesis design have all impact outcomes of TAA7,8, 
they did not include the potential impact of mental health 
and psychological factors on clinical outcomes. Many 
studies have revealed associations between psychiatric 
comorbidities and increased risks of negative treatment 
outcomes in other orthopedic procedures, particularly 
when performed for degenerative conditions like 
osteoarthritis9-11. A variety of studies have demonstrated 
that depression, anxiety, negative mood, and pain 
catastrophizing influence postoperative outcomes 
following total hip, knee, and shoulder arthroplasty12-16. 
The presence of these mental and psychological factors 
has been shown to lead to persistent pain, reduced level 
of function, decreased overall satisfaction, and longer 
hospital stay17-19. Unlike the aforementioned arthroplasty 
procedures, a formal review has not been conducted to 
generate a holistic understanding of the impact of mental 
health on patients undergoing TAA. Therefore, the purpose 
of this systematic review is to determine the association 
between mental health disorders and the outcome 
following TAA.

Methods

Search Strategy and Criteria
An electronic search was conducted in July 2022 in 

accordance to the PRISMA (Preferred Reporting Items 
for Systematic Reviews and Meta-Analysis) checklist to 
establish relevant studies for inclusion in the review using the 
Cochrane Central Register of Controlled Trials (CENTRAL), 
PubMed, Google Scholar, and CINAHL databases. All the 
articles relevant to the subject of interest were retrieved 
using the search strategy as detailed. The search involved 
the use medical subject headings (MeSH) in combination 
with keywords and free words (“Mental Disorders”[Mesh] 
OR “Mental Health”[Mesh] OR “Psychotropic Drugs”[Mesh] 
OR “Anxiety”[Mesh] OR “mental illness” OR “psychiatric” 
OR “anxiety” OR “psychiatric”) AND (“ankle arthroplasty” 
OR “ankle replacement”). A manual hand search was also 
done on the references of eligible articles for other relevant 
journal materials.

Inclusion and Exclusion
For inclusion in this systematic review, each study 

met the following criteria: (1) an accepted and published 
scholarly article, (2) included patients who underwent total 
ankle arthroplasty, (3) reported mental health disorders 
or psychiatric comorbidities, (4) reported ankle-specific 
preoperative and postoperative measurements, (5) were 
written in the English language, (6) full text availability, 
and (7) published between 2010 to 2022.

The exclusion criteria consisted of (1) no reported 
surgical outcomes, (2) studies discussing animal-related 

experiments, (3) publications in non-peer reviewed 
journals, (4) case reports, case series, and letters to editors.

Assessment of Study Quality
The quality of included studies was independently 

evaluated by the two reviewers (A.K and M.E) using 
the Methodological Index for Nonrandomized Studies 
(MINORS) tool20. The MINORS tool grades non-comparative 
studies on a scale from 0 to 16 based on eight criteria 
domains relating to the article design, outcomes evaluated, 
and follow-up. Each criteria within the MINORS tools was 
scored 0 if not reported, 1 when reported and not clear 
or adequate, and 2 when adequately reported. Level of 
evidence was assigned based on the methodology and 
validity of the study designed21.

Data Collection and Abstraction

Following the initial search query, the eligibility of each 
of the retrieved articles was independently assessed by 
two investigators (A.K. and M.E.). A total of 1286 titles were 
identified via databases with an additional 3 identified 
via manual hand search on the references of included 
studies. All the abstracts and titles of the retrieved studies 
(n=1289) were analyzed for relevance by each investigator. 
Disagreements were discussed, and a third independent 
reviewer (M.S.) was consulted to achieve consensus. After 
the first screening and removal of duplicates, the full-texts 
of the resulting studies (n=49) were analyzed. All the 
studies that were not eligible were excluded (n=42). The 
systematic inquiry resulted in seven articles included in 
the study.

Data extraction was independently performed by the 
two authors for the selected articles and the following 
information was extracted from the selected articles: name 
of authors and year of publication, study design, sample 
size, age, mental health disorders/comorbidities, covariates 
or controlled variables, results expressed on statistical 
effect size, conclusion, and inference. Any discrepancy was 
reviewed by a third author for accuracy.

Results

A total of 1289 studies were generated through the 
search process. After duplicate removal and screening via 
titles, abstract, and full-text, seven studies fully met the 
inclusion criteria and were thus included in the analysis 
for this systematic review (Figure 1). All the necessary 
data were retrieved from the studies that ascertained the 
correlation between mental health disorders and post-
operative outcomes and complications. Three of the included 
studies were prospective studies22-24 and the other four were 
retrospective studies25-28. The level of evidence (II and III) 
was reported for the included studies. The studies scored an 
average of 15.14 ± 0.69 on the MINORS scale (Table 1).
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Mental health conditions included within the articles 
were depression22-28, schizophrenia28, bipolar disorder28 
and overall mental health27. The prevalence of depression 
ranged from 11.4-32.5%22-25 (Table 2). Depression was either 
defined by a patient-reported outcome measure including 
the Patient-Reported Outcomes Measurement Information 
System (PROMIS) score24, Center for Epidemiologic 
Studies Depression scale (CES-D)26, the Patient Health 
Questionnaire (PHQ-9)26, clinical intake form28; or the 
International Classification of Disease code (ICD-9-CM and 
ICD-10)22,23,25. Pooling the rates of depression across the 
four studies resulted in an overall prevalence of 12.9%. 
Mulligan et al. grouped depression, schizophrenia, and 
bipolar disorder together designated as mood disorders 
identified on a patient intake questionnaire. There was a 
28% prevalence of mood disorders within their cohort28. 

Five of the seven studies evaluated the impact of mental 
health comorbidities using patient-reported outcomes 
measures (PROMs) utilizing PROMIS, Short Musculoskeletal 
Functional Assessment (SMFA), 36-item Short Form (SF-36), 
Visual Analog Scale (VAS), and American Orthopaedic Foot 
and Ankle Score (AOFAS)22-24,26,28 (Table 3).  Cunningham 
et al. demonstrated that patients with depression had 
significantly smaller improvements at both 2- and 5-year 
follow-up22,23. Kim et al. showed that postoperative VAS 
scores (3.1 vs 1.4, p < 0.01) were inferior in the cohort with 
depression compared to the cohort without; additionally 
the AOFAS scores (89.3 vs 95 p <0.001) were worse in the 
depression cohort26. Similarly, Mulligan et al. demonstrated 
that mood disorder was a risk factor for increased VAS score 
at follow-up (p<0.001)28. When utilizing depression scores 
as a pre-operative predictor, Conti et al. found that lower 
PROMIS depression t scores (less than 43.3 with a 95% 
sensitivity threshold, 95% CI = 0.041 – 0.649, p<0.001) 
were predictive in achieving the minimal clinically 
important difference post-operatively. The posttest 
probability of achieving the minimal clinically important 
difference (MCID) with a score less than 43.3 was only 
8.8%24. Steele et al. showed that those with a higher SF-
36 MCS score where more likely to achieve MCID in Short 
Musculoskeletal Function Assessment score compared to 
those with lower SF-36 MCS score (P = 0.005)27. 

Two studies evaluated the association between mental 
health and hospital courses. Wilson and colleagues found 
that patients with diagnosed depression had an increased 
risk of non-home discharge (OR 1.61), extended length 
of hospital stay (OR 1.34), development of prosthetic 
complications (OR 1.39), wound complications (OR 1.59), 
prosthetic joint infection (OR 1.82), superficial infection 
(OR 1.62), and medical complication (OR 1.62)25. Mulligan 
et al. found mood disorders; which included depression, 
schizophrenia, and bipolar disorder, as a risk for continued 
narcotic use past 90 days (p<0.01)28. In summary, the 
findings from the above studies reported evidence of an 
association of various psychiatric comorbidities on post-
operative discharge destination and complications and 
following TAA.Figure 1: PRISMA Flow Diagram

Author  C1 C2 C3 C4 C5   C6 C7 C8 C9 C10 C11 C12  Total 
Conti et al.24 2 2 2 1 2 2 1 2 2 NA NA NA 16
Cunningham et al.22 2 2 2 1 2 2 1 1 2 NA NA NA 15
Cunningham et al.23 2 2 2 1 1 2 1 1 2 NA NA NA 14
Kim et al.26 2 2 2 2 1 2 1 2 2 NA NA NA 16
Mulligan et al.28 2 2 2 1 1 2 1 1 2 NA NA NA 14
Steele et al.27 2 2 2 1 1 2 1 1 2 NA NA NA 15
Wilson et al.25 2 2 2 2 1 2 1 2 2 NA NA NA 16

C1: a clearly stated aim; C2: inclusion of consecutive patients; C3: prospective collection of data: C4: endpoint appropriate to the aim of the 
study; C5: unbiased assessment of the study endpoint; C6: follow up appropriate to the aim of the study; C7: loss of follow up less than 5%; 
C8: prospective calculation of the study size; C9: an adequate control group; C10: contemporary group; C11: baseline equivalent of groups; 
C12: adequate statistical analysis

Table 1: Individual MINORS Score of each Included Studies
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Author Name Year Level of 
Evidence  Study Design Sample size  Mental health illness  Diagnosis Method Prevalence

Conti et al.24 2021 III Retrospective cohort 105 patients  Depression  PROMIS Scores -

Cunningham et al.22 2019 IV Prospective cohort 668 patients  Depression  ICD-9-CM and ICD-10 
Codes 22.2%

Cunningham et al.23 2021 III Prospective cohort 612 patients   Depression  ICD-9-CM and ICD-10 Codes 21.1%
Kim et al.26 2020 III Retrospective cohort  40 patients  Depression  CES-D and PHQ-9 Scores 32.5%

Mulligan et al.28 2016 III Retrospective cohort 132 patients 
Mood disorders 
(depression, bipolar and 
schizophrenia) 

Intake questionnaire 28%

Steele et al.27 2020 III Retrospective cohort  491 patients Overall Mental Health SF-36 MCS -
Wilson et al.25 2020 III Retrospective cohort  8047 patients Depression  ICD-9-CM and ICD-10 Codes 11.4%

ICD = International Classification of Diseases; PROMIS patient reported outcome measurement information system; CES-D = Center of 
Epidemiologic Studies Depression Scale; PHQ-9 = Patient Health Questionnaire; SF-36 = short form – 36; MCS = mental component score

Table 2: Characteristics of Included Studies and Prevalence of Mental Health Illnesses

Table 3: The Impact of Mental Health Illnesses on Outcomes of TAA

Author Name PROM Measured PROM Outcome Clinical Variables Clinical Outcome Conclusion

Conti et al.24
PROMIS 
Depression t 
Score

Patients with a pre-
operative PROMIS scores 
under 43.3 are predicted 
to reach MCID using a 95% 
sensitivity threshold 

- -

The pre-operative 
PROMIS depression 
scores depression could 
be used to predict 
postoperative clinical 
outcomes after surgery.

Cunningham et al.22

SMFA Function, 
SMFA Bother, 
SF-36 PCS, SF-36 
MCS, and VAS

Depression was significantly 
associated with smaller
improvements in all 
outcomes at both 2- and 
5-year follow up (p < 0.05)

- -

Patients experienced 
inferior outcomes on 
overall improvement and 
increased risk of pain. 
Depression was reported 
to potentially modifiable 
risk factor.

Cunningham et al.23

SMFA Function, 
SMFA Bother, 
SF-36 PCS, SF-36 
MCS, and VAS

Patient with depression 
had less improvement in 
physical functioning (51.2 
vs.75.2, p<0.001) and pain 
scores (9 vs. 4, p<0.001)

- -

Depression and 
diminishing preoperative 
mental health status 
increased the risks 
of experiencing 
smaller postoperative 
improvement.

Kim et al.26 AOFAS and VAS 

Depressed group showed 
worse outcomes across 
the postoperative AOFAS 
and VAS than the non-
depressive group 
(89.3 vs 95 p <0.001; 3.1 vs 
1.4, p < 0.01) 

- -

The clinical outcome 
after TAA was poorer in 
depressive than non-
depressed group, implying 
that depressive symptoms 
were predicative factors 
for less improvements in 
clinical outcomes after 
surgery.

Mulligan et al.28 VAS
Mood disorder was a risk 
factor for increased VAS (P 
< .01).

Narcotic use past 
90 days

Mood disorder (P < .01) 
was a risk factor for 
continued narcotic use 
along with pre-operative 
narcotic use (P < .01) and 
chronic pain (P = .02),

Patients who experienced 
increased postoperative 
chronic pain were 
diagnosed with mood 
disorder as well as use 
of narcotics and tobacco 
preoperatively.

Steele et al.27 - - MCID after 2 
years

Higher SF-36 MCS scores 
achieved were more 
likely to achieve MCID 
after 2 years (P = 0.005)

Higher baseline SF-36 MCS 
score was associated with 
increased improvement 
in Short Musculoskeletal 
Function Assessment 
function scores
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Discussion
With the increasing rate of total ankle arthroplasty (TAA) 

being performed6,29, the identification of procedurally 
specific risk factors is paramount. Although established in 
other arthroscopy procedures, there are only a few studies 
discussing the role of mental health with outcomes of 
TAA. Our review identified seven studies which address 
the prevalence, impact on patient reported outcome 
measures, and hospital course and discharge disposition 
of patients undergoing TAA with respect to mental health. 
The mental health disorders that were identified with the 
highest prevalence in this patient population included 
depression, schizophrenia, and bipolar disorder. Mental 
health was found to impact rates of surgical site infection, 
pain, functional status, prosthetic complications, length of 
hospital stay, non-home discharge, wound infection, and 
periprosthetic joint infection. Overall, this review strongly 
suggests that there is an association between mental health 
disorders and psychiatric comorbidities with negative 
clinical outcomes following TAA.

Our review found that the prevalence of depression 
ranged from 11.4-32.5% with an overall pooled rate of 
12.9%. A single study found a prevalence of mood disorders, 
including depression, schizophrenia, and bipolar disorder, 
of 28%. From 2013-2016, 8.1% of American adults over 
the age of 20 reported at least a two week period of 
depression31. Additionally, in 2020, 21% of American adults 
were diagnosed with a mental illness32. Similarly to the TAA 
cohort, increased rates of depression are also reported in 
patients undergoing hip and knee arthroplasty11,33. The 
increased rates of mental health illnesses in the patients 
undergoing TAA are likely due to the poorer mental and 
physical quality of life experienced by patients with 
ankle osteoarthritis with rates of depression in studies 
evaluating chronic foot and ankle disease and Charcot foot 

reported between 27%-42%9,34,35. There is a substantial 
range of depression rates across the studies included in 
this review which may be explained by the heterogeneity 
of the method of identifying depression in each cohort. As 
studies have demonstrated that point of care depression 
screens has a higher sensitivity compared to diagnosis 
codes9, our pooled number is likely negatively skewed as a 
majority of the cohort was collected using diagnosis codes. 
The available literature utilizes depression most frequently 
whereas only one study captured additional mental 
illnesses including bipolar disorder and schizophrenia. 
Improved preoperative identification of mental illness and 
investigation is needed to understand the nuances of these 
additional diagnoses.

Depression was associated with inferior outcomes 
across both function and pain-based patient reported 
outcomes measures in addition to being a predictor of 
achieving a postoperative minimal clinically important 
difference22-26. Mood disorders consisting of depression, 
schizophrenia, and bipolar disorders showed increased 
pain scores at follow up28. While there is a well-known 
interaction between psychological comorbidities and 
musculoskeletal pain, the relationship is quite nuanced 
and poorly understood36,37. Patients’ functional outcomes 
following TAA are known to be improved with proper 
physical therapy38. Of note, mental health disorders are 
known to affect a patient’s rehabilitation and impact 
their overall lifestyle, potentially explaining one aspect 
of the observed poor surgical outcomes39-41. As patient 
expectations are becoming an increasingly recognized 
predictor of postoperative outcomes42, pre-operative 
mental health screenings should play a role in setting 
these expectations. As Conti et al. demonstrated, collecting 
PROMIS scores help predict who will reach a perceived 
improved outcome and would assist in framing the 

Wilson et al.25 - -

Non-home 
discharge, 
extended 
LOS, wound 
complication, 
prosthetic 
complications, 
joint infection, 
superficial 
infection 
and medical 
complications

Increased rates of non-
home discharge (OR 
1.61, P<0.001), extended 
LOS (>2 days; OR 1.34, 
P<0.001), prosthetic 
complication
(OR 1.39, P=0.005), 
wound
complication (OR 1.59, 
P=0.012), prosthetic 
joint infection (OR 1.82, 
P=0.031), superficial 
infection (OR 1.62, 
P=0.041), and medical 
complication
(OR 1.32, P=0.026)

Depression was common 
for TAA patients and was 
associated with increased 
healthcare utilization 
and complications after 
surgery.

PROM = patient reported outcome measures; PROMIS patient reported outcome measurement information system; SMFA = short 
musculoskeletal function assessment; SF-36 = short form – 36; MCS = mental component score; PCS = physical component score; VAS = visual 
analog scale; AOFAS = American Orthopedic Foot and Ankle Score; OR = odds ratio; and CI = confidence interval; MCID = minimal clinically 
important difference
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discussion24.

The two studies demonstrated that mental health 
comorbidities were associated with increased complication 
rates, length of hospital stay, and narcotic usage in patients 
undergoing TAA. Similar trends have been observed 
in patients undergoing total knee and hip procedures 
including increased medical complications10,11, prosthetic 
joint infection10, and length of stay43. Outside of arthroplasty 
patients, medically admitted patients with depression 
also experience prolonged length of stay44. One rationale 
may relate to the heightened pain scores seen in patients 
with depression leading to a longer length of stay. When 
evaluating the increased infection rates, psychological 
distress in humans has been correlated with a systemic 
low grade inflammatory state which could potentially 
exhaust immune systems increasing susceptibility to local 
infection45,46. Of note, the findings of this review should be 
interpreted carefully as they are drawn from two isolated 
studies. The relationship between the outcomes and mental 
health is likely complex, indirect, and derived from mood-
physiology interactions. With arthroplasty transitioning 
towards outpatient procedures based on patient selection, 
further quantifying the role of mental health comorbidities 
with complication rate should occur.

While this review has suggested that patients with a 
preoperative diagnosis of depression are at an increased 
risk of poor outcomes following TAA, it should not serve 
as a contraindication. While depressed patients may not 
experience an equivocal level of improvement, they benefit 
from the procedure addressing their underlying pathology. 
Patients would likely benefit from additional counseling 
regarding their expected recovery, residual symptoms, 
pain, and functional improvement following their TAA. 
Future efforts should focus on incorporating mental health 
into risk-adjustment models to compare with other known 
negative predictors of TAA. Additionally, a preoperative 
diagnosis of depression may be a modifiable risk factor. 
Patients will likely experience improved post-operative 
outcomes through the use of a multidisciplinary strategy 
that addresses both musculoskeletal pathology and mental 
health. Future studies are needed to assess the impact 
of diagnosis and subsequent treatment of mental health 
surrounding TAA.

The present systematic review should be considered 
in light of its limitations. First and foremost, the study is 
limited as a result of the small number of articles included 
that assessed the study objective; hence, the conclusions 
presented are preliminary and require additional studies 
for confirmation. The articles had substantial heterogeneity 
precluding pooling for a meta-analysis. Across many 
of the studies, mental health illnesses were diagnosed 
using self-reporting methods rather than a formal 
assessment potentially affecting the accuracy of diagnosis. 

Additionally, the studies did not provide information 
regarding if patients received any treatment for their 
mental health conditions before undergoing TAA. Only one 
study presented an odds ratio derived from a multivariate 
regression. Thus, the interplay between mental health and 
other coexisting medical comorbidities requires further 
investigation. The articles included retrospective and 
prospective observational cohorts with the potential for 
selection bias by the study investigator or participants30. 
When performing our review, we strove to limit bias using 
an a priori protocol with detailed inclusion criteria for 
article selection and data extraction.

Conclusion
Mental health illnesses have an impact on the outcomes 

of total ankle arthroplasty. Due to the increasing popularity 
of the surgical procedure and the prevalence of mental 
illness, understanding the role of mental health on 
patient outcomes has implications for patient education, 
experience, and selection. Mental health illnesses, 
especially depression, have been correlated to decreased 
patient reported outcomes measures, higher complication 
rates, increased length of hospital stay, and increased 
narcotic usage. Thus, we advocate for routine mental health 
screening during the pre-operative assessment before total 
ankle arthroplasty.
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