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Because of the increasing global trend of patients with mental disorders, orthopedic surgeons are more likely to encounter ortho-

pedic patients with mental disorders in clinical settings. Identifying the characteristics of these patients and implementing psychi-

atric management can affect the clinical outcome of orthopedic treatment. Thus, orthopedic surgeons need to assess the psychi-

atric medical history of orthopedic patients with mental disorders before surgery and understand the psychological and behavioral

patterns of patients with mental disorders. In addition, appropriate psychiatric consultations and evaluations are necessary to

prevent worsening of mental disorders before and after surgery.
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There have been various changes in the diagnostic cri-
teria for mental disorder since introduced in the 1970s,
and now several diagnostic assessments are needed to
diagnose mental disorders."” Studies of psychiatric epi-
demiology conducted in several countries have reported
differences in regional and genetic characteristics, as well
as the influence of these changing diagnostic criteria.” A
meta-analysis of 174 surveys in 63 countries reported that
the prevalence of mental disorders was steadily increas-
ing.” When asked if they had ever experienced a mental
illness at least once in their lifetime, 29.2% of subjects of
the general population answered yes, and 17.6% reported
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that it had lasted more than a year. Also, according to sex,
drug addiction was more common in men, and disorders
related to mood or anxiety were more common in women.
This study reported that regional differences in mental
disorders were also observed: there were not only fewer
studies on the prevalence of mental disorders in East Asia,
but also a lower prevalence of mental disorders than in
other regions.

However, several studies on the prevalence of men-
tal disorders in South Korea reported a fairly high preva-
lence and a rapidly increasing trend. Cho et al.” found that
the prevalence of major depressive disorders in the elderly
population ranged from 4.2% to 9.1%, the prevalence of
clinically significant depressive symptoms was between
9.1% and 33.0%, alcohol-use disorders constituted up to
13.6%, and sleep disorders accounted for 22% to 58% of
the elderly. Based on a survey on the prevalence of bipo-
lar affective disorder, Jung et al.” has reported that the
prevalence is higher currently than in the past. It is also
known that the rate of deaths by suicide in South Korea
has been the highest among the members of the Organiza-
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tion for Economic Cooperation and Development (OECD)
since 2003.” Therefore, orthopedic surgeons are likely to
encounter patients with mental disorders in clinical situa-
tions, and identifying the characteristics of these patients
and implementing psychiatric management can affect the
clinical outcome of orthopedic treatment.

Our purpose in this review article was to investigate
the factors that orthopedic surgeons should consider be-
fore and after surgery for orthopedic patients with mental
disorders and to introduce the factors that affect clinical
outcomes of surgery.

THE NEED FOR PSYCHIATRIC EVALUATION
AND UNDERSTANDING OF BEHAVIORAL
CHARACTERISTICS OF PATIENTS WITH

MENTAL DISORDERS

In cases of spinal cord stimulator implantation surgery for
the control of complex regional pain syndrome, bariatric
surgery, and gender transition surgery, psychiatric evalu-
ation was needed before surgery because of the high pos-
sibility of accompanying mental illness, but recently the
need for mental state examination is expanding to several
operations, such as carpal tunnel surgery, temporoman-
dibular disorder, deep brain-stimulator insertion for Par-
kinson disease, and cosmetic surgery.” There are several
reasons for which preoperative psychiatric evaluation is
necessary. The first is that some operations, such as organ
transplantation, amputations, and bariatric procedures,
are expensive, and lifestyle changes or patient cooperation
after surgery greatly affect clinical outcomes.” The preop-
erative psychosocial evaluation process serves to establish
a positive and trusting working relationship between the
patient and medical personnel. Furthermore, established
trust and rapport could enhance the patient’s willingness
to change lifestyle or behavioral support.” Second, psychi-
atric disorders increase the length of hospitalization after
surgery, surgical complication rate, and in-hospital mor-
tality rate, thereby increasing both the economic and psy-
chological burden of the operator."” Stone et al."” reported
that patients with a psychiatric diagnosis or psychotropic
medication had increased healthcare utilization in the
postoperative period after total hip and knee arthroplasty.
Third, the behavioral patterns of patients with mental dis-
orders in hospitals differ from those of the general popula-
tion."”” This may require medical personnel to have dif-
ferent communication approaches and attitudes towards
patients than they used to. For example, patients with
mental disorders may feel that they are being ignored by
the medical staff or that they are being treated differently

from other patients. In addition, they often try to seek un-
proven treatment methods and actively intervene in treat-
ment protocols. Although they sometimes feel grateful to
medical staff, the feeling of ignorance may be expressed
in violent behavior. Thus, medical staff who will be work-
ing with patients before and after surgery should obtain
important information through preoperative psychosocial
evaluation, such as specific behavioral patterns and activi-
ties associated with mental disorders.”

THE PURPOSE OF PSYCHIATRIC
ASSESSMENT

The purpose of psychiatric assessment is to identify the
state of mental illness and provide useful information to
patients to help them stay without problems during hos-
pitalization, while creating a better condition for surgery,
establishing a plan to control postoperative mental illness,
and ensuring good clinical outcomes of surgery.” Various
methods, such as the Beck Depression Inventory, Quality
of Life Inventory, patient-reported outcomes measure-
ment information system Anxiety, Depression, Physical
Function, and Pain Interference computer adaptive tests,
Hamilton anxiety scale, and Hamilton depression scale,
are suggested as assessment tools (Table 1). However, the
most important assessment method is a clinical interview
with a psychiatrist, and the role of an orthopedic surgeon
may not appear to be significant. Nevertheless, orthopedic
surgeons must try to additionally discover various risk fac-
tors that affect the patient’s condition after surgery.

SIX CONSIDERATIONS FOR PREOPERATIVE
PSYCHIATRIC EVALUATION

It is reported that psychiatrists must check the following
six issues for patients considering surgical treatment be-
fore preoperative consultation with surgeons (Fig. 1).” The
first is to find out whether there is a major mental illness.
The most common mental illness is mood disorders, and
surgery can trigger mood episodes. Thus, these patients
should be educated on the early symptoms of mental ill-
ness and behaviors that require treatment. Also, surgeons
should present a treatment plan in advance. If symptoms
are not well controlled and social support is not sufficient,
proceeding to surgical treatment is not recommended.
The second is to find out if the patient has an addiction
to a substance or an active mental disorder. Surgery is not
recommended until the patient is treated for drug addic-
tion or active mental disorder, and a plan to prevent recur-
rence after surgery should be considered.
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Table 1. Evaluation Tools for Psychiatric or Premorbid Psychiatric

Conditions According to Type of Mental Disorder

Type of mental

disorder Evaluation tool

Anxiety BSI anxiety scale
Hospital anxiety and depression scale

Patient-reported outcomes measurement information
system anxiety

Hamilton anxiety scale
Depression Beck depression inventory
BSI depression scale
Center for epidemiologic studies depression scale
Hamilton depression scale
Brief symptom rating scale
EQ-5D quality of life
Quality of life inventory
Primary care PTSD screen for DSM-5
Clinician-administered PTSD scale for DSM-5

PTSD checklist for DSM-5

PTSD

Activity of daily living

Physical components summary score and mental
components summary score as measured by the
12-item short form survey.

Disabilities of the arm, shoulder and hand score

BSI: brief symptom inventory, EQ-5D: EuroQol five-dimensional instru-
ment, PTSD: posttraumatic stress syndrome, DSM: diagnostic and statis-
tical manual of mental disorders.

The third is to find out if the patient can understand
the surgery and treatment process and make decisions.
If the patient is incapable of understanding the process
of treatment or making decisions, the risks and benefits
of the treatment or surgery should be considered. For
example, under conditions of uncertainty, individual dif-
ferences in the weighing and estimation of information
or circumstance have the potential to strongly influence
patient’s behavior.”” Thus, because of these individual dif-
ferences, anxiety and depression are associated with diffi-
culties in decision making. Fourth, the patients treatment
should be assessed. Patients may need special medication
after surgical treatment, and sometimes they may need
lifestyle modifications. Therefore, it can be an important
issue whether the patient will be able to adhere to future
treatment plans. It is also useful to check whether compli-

Major
mental
illness

6 Considerations

Capacity to
understand
and make
decisions

Substance
addiction

Defense

Compliance mechanism

Fig. 1. Diagram for six considerations in preoperative psychiatric evalua-
tion.

ance with treatment was good in the outpatient office or
to obtain information about the patient’s condition from a
guardian or caregiver.

The fifth issue is to check the patient’s defense
mechanism against stress. If a primitive defense mecha-
nism, such as psychotic denial, delusional projection,
distortion, fantasy, projection, and passive aggression,
was shown through questions about methods of coping
with stress in the past, the patient may have a personality
disorder. For patients with a personality disorder, surgical
treatment is not recommended. The sixth is to assess the
risk of suicide. Patients with suicidal ideation should be
cautioned, because the stress of surgery can trigger sui-
cidal behavior. In particular, patients who have attempted
suicide or self-harm in the past could have a possibility of
depressive disorder and require psychiatric evaluation and
further treatment.

CLINICAL RESULTS OF ARTHROSCOPIC
SURGERY IN PATIENTS WITH MENTAL
DISORDERS

Jacobs et al. ™ investigated factors influencing preoperative
symptoms in 64 patients who underwent hip arthroscopic
surgery for labral tears. Interestingly, the patient’s symp-
tom severity was more related to the mental health status
than either the size of the labral tear or femoroacetabular
impingement (FAI) deformity. Also, patients with FAI and
depression had higher pain levels and lower self-reported
function than those without depression on initial assess-
ment. Martin et al."” analyzed the effects of depression on
postoperative clinical outcomes in patients who had been
followed for 2 years, using a multicenter hip arthroscopic
surgery registry in the United States. The study included a

1 14)
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total of 781 patients with a mean age of 35.8 years (standard
deviation, 13 years) and 37% were women. Patients with
symptoms of depression scored significantly lower on the
initial 12-item international hip outcome tool (iHOT-12)
and a visual analog scale (VAS) and on the 2-year follow-
up iHOT-12, VAS, and rating scale of surgical satisfaction.
The authors argued that the surgeon should identify de-
pressive symptoms before surgery and be aware that they
may affect the clinical outcome after surgery.

Garcia et al."” analyzed the effects of depression on
clinical outcomes after anterior cruciate ligament recon-
struction and reported that depressed patients had sig-
nificantly lower self-reported functional scores at baseline
and 1 year postoperatively. They also argued that interac-
tion and counseling between the physical therapist and
the patient may occur during the course of rehabilitation.
Rosenberger et al."”’ argued that recovery and return to a
desired level of activity after surgery can be influenced by
environmental, personal, and psychological factors. Tjong
et al." also found that self-motivation, optimism, strong
social support, and appropriate goal setting positively af-
fected return to sports after hip arthroscopic surgery for
FAL

ARTHROPLASTIC SURGERY IN PATIENTS
WITH MENTAL DISORDERS

Stone et al.'” analyzed the effects of psychiatric diagnosis

and psychotropic medication on clinical outcomes after
primary total joint arthroplasty (TJA). Among 3,020 pa-
tients who underwent primary TJA from 2017 to 2018,
32.3% had a preoperative psychiatric diagnosis, and these
patients were more likely to experience postoperative
emergency room visits and discharge to a skilled nursing
facility than patients without a psychiatric diagnosis. Also,
patients with psychotropic medication had a higher rate
of skilled nursing facility discharge. According to Halawi
et al’s study' on the psychological distress of patients
who underwent primary TJA, postoperative psychological
distress was high when they had preoperative depression,
lived alone, smoked, or had little education, and this stress
increased the length of hospital stay. In a study of clinical
outcomes of patients undergoing total hip arthroplasty
(THA), Schwartz el al.” also showed that preoperative
depression was associated with postoperative medical
complications, prosthetic joint infection, readmission,
allogenic blood transfusion, nonhome discharge, less im-
provement in pain, decreased satisfaction, and high cost
of care. In addition, patients with depression who did not
receive psychotherapy were more likely to be discharged

to an inpatient rehabilitation facility, require two or more
postoperative narcotic prescriptions, continue narcotic re-
quirements, and undergo revision at postoperative 1 and 3
years. Wilson et al.” selected 111,838 patients undergoing
THA from the Truven MarketScan database and reported
on postoperative new-onset depression. They reported
that patients with new-onset depression at 1 year post-
operatively was 2,517 (2.25%) and risk factors were sex,
opioid use, higher Elixhauser comorbidity index, anxiety
disorder, drug- or alcohol-use disorder, and smoking be-
fore surgery. In addition, new-onset depression increased
the risk of postoperative prosthetic joint infection, aseptic
revision surgery, periprosthetic fracture, and non-home
discharge.

MENTAL DISORDERS IN TRAUMA PATIENTS

Musculoskeletal injury can affect mental and social health
depending on the severity of symptoms and the magnitude
of self-reported activity limitations.” Patients can experi-
ence both stress and distress, as well as unhelpful cognitive
bias about pain, such as fear of painful movement during
recovery. They can experience sadness, anger, guilt, shock,
and denial. The American Academy of Orthopedic Sur-
geons reported that psychiatric problems, such as anxiety,
depression, and posttraumatic stress disorder (PTSD),
can affect clinical outcomes and should be evaluated after
trauma,””

Pre-injury Mental Disorders

Falls account for the largest proportion of injuries in people
with mental disorders, and in the United Kingdom, 3% to
15% of suicide attempts are caused by falls every year.”*”
Most of these patients had social or economic problems.*”
In order to treat them, surgical treatment should pro-
ceed, but a multidisciplinary approach with psychiatric
treatment is required after surgery.”” In a study of 332
polytrauma patients with an injury severity score of 15
or higher, 39.2% of the patients had a mental illness be-
fore injury.”” Also, among mental disorders, depression
(22.3%) and drug addiction (16.9%) were the most com-
mon, and depression increased the risk of postoperative
complications, such as acute renal failure, multiple organ
failure, sepsis, deep venous problems such as thrombosis,
infection, and pulmonary complications by about three
times. Falls from a height are a major cause of significant
trauma with high morbidity and mortality rates. Faggiani
et al.” investigated 137 severe trauma patients injured by
falls from heights. They compared two groups by classify-
ing trauma patients as 65 suicide attempt survivors and 72
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accidental fall victims. The cause of trauma in the suicide
attempt survivors was mostly depression. The suicide at-
tempt survivors included more women and falls from
greater heights than accidental fall victims. That is, trauma
caused by a mental disorder may more likely accompany
more severe injury.

Post-injury Mental Disorders

Shelley et al.™ conducted a survey of 160 trauma patients
who visited a level I trauma center in the southwestern
United States between 2012 and 2014. They reported
that PTSD and depression occurred in approximately
21%-29% of patients at 1 year after orthopedic trauma,
and these mental disorders were typical for patients who
received ventilators, were in an intensive care unit, or had
long hospital stays. Wu et al.”” reported that, in an analy-
sis of psychotic stress in 323 patients with orthopedics
injury, the most common symptoms were sleep disorder,
gastrointestinal symptoms, and anxiety; these were as-
sociated with being female and longer hospitalization. A
retrospective study in China reported that among ortho-
pedic patients admitted to the trauma ward, sleep disorder
with the Pittsburgh sleep quality index > 5 was observed
in 51.4%, and severe sleep disorder with a Pittsburgh sleep
quality index > 10 was observed in 15.4% of the patients.’”
Moreover, they reported that sleep quality was not re-
lated to VAS. McMinn et al.” investigated psychological
morbidity and functional impairment in pelvic trauma
patients. Although pain and alcohol use decreased 1 year
after trauma, PTSD and depression did not improve, and
the quality of life continued to decline.

Suicide in Osteoporotic Fractures

Risk factors for suicide range from having low income and
alcohol abuse to suffering from cancer, mental disorders,
and chronic pain.”%) Among the identified risk factors,
aging is a major factor influencing the suicide rate, with
the rate increasing among the elderly.”*® Osteoporotic
hip fractures and vertebral compression fractures in the
elderly severely restrict patients’ physical mobility because
of poor functional recovery and chronic pain, increase
psychological stress, and cause strain in family dynam-
ics.””*” Also, a retrospective cohort study using data from
Taiwan’s National Health Insurance Research Database
reported that hip fractures in elderly patients increased the
risks of depression and dementia.*” Jang et al.** investi-
gated the incidence rate and hazard ratio (HR) using Cox’s
proportional hazard model of suicide death for elderly hip
fractures and vertebral compression fractures in a Korean
nationwide cohort study. During the first 180 days of fol-

low-up in elderly patients with hip fractures, the incidence
of suicide was 266.1 per 10,000 person-years. Hip fracture
patients were 2.97 times more likely to kill themselves than
their matched controls (HR, 2.97; 95% confidence inter-
val, 1.32-6.69) during the same period. The increase in
the risk of suicide because of hip fractures increased only
for less than 1 year, which may reflect the characteristics
of hip fractures with a high short-term death rate. The
incidence of suicide was 116 per 100,000 person-years in
spinal fracture patients during a 4.5-year follow-up. The
increased risk of suicidal death also persisted for the entire
follow-up period. This seems to reflect the nature of the
recurrence of vertebral fractures.

An interdisciplinary approach to identifying and ad-
dressing mental health problems (anxiety, PTSD, depres-
sion, and premorbid psychiatric conditions) and social
health problems (smoking, low education level, lack of so-
cial support) can help restore health after musculoskeletal
injuries.”™* A positive emotional state, confidence in ex-
ercise, and a return to daily routine are known as the basis
for optimal recovery."”

In conclusion, orthopedic surgeons need to assess
the psychiatric medical history of orthopedic patients with
mental disorders before surgery and understand the psy-
chological and behavioral patterns of patients with mental
disorders. In addition, appropriate psychiatric consulta-
tions and evaluations are necessary to prevent worsening
of mental disorders before and after surgery.

CONFLICT OF INTEREST

No potential conflict of interest relevant to this article was
reported.

ORCID
Jun-II Yoo https://orcid.org/0000-0002-3575-4123
Yonghan Cha https://orcid.org/0000-0002-7616-6694
Jung-Taek Kim  https://orcid.org/0000-0003-4243-5793
Chan Ho Park  https://orcid.org/0000-0003-0409-8132
Wonsik Choy https://orcid.org/0000-0001-9020-5832

Kyung-Hoi Koo  https://orcid.org/0000-0001-5251-2911



160

10.

11.

12.

13.

14.

Yoo et al. Mental Disorder in Orthopedic Patients

Clinics in Orthopedic Surgery * Vol. 14, No. 2, 2022 « www.ecios.org

REFERENCES

Spitzer RL, Endicott ], Robins E. Research diagnostic cri-
teria: rationale and reliability. Arch Gen Psychiatry. 1978;
35(6):773-82.

Steel Z, Marnane C, Iranpour C, et al. The global prevalence
of common mental disorders: a systematic review and meta-
analysis 1980-2013. Int ] Epidemiol. 2014;43(2):476-93.

Bourdon KH, Rae DS, Locke BZ, Narrow WE, Regier DA.
Estimating the prevalence of mental disorders in U.S. adults
from the Epidemiologic Catchment Area Survey. Public
Health Rep. 1992;107(6):663-8.

Cho MJ, Lee JY, Kim BS, Lee HW, Sohn JH. Prevalence of
the major mental disorders among the Korean elderly. ] Ko-
rean Med Sci. 2011;26(1):1-10.

Jung YS, Kim YE, Kim A, Yoon SJ. Trends in the prevalence
and treatment of bipolar affective disorder in South Korea.
Asian ] Psychiatr. 2020;53:102194.

Choi M, Lee YH. Regional variation of suicide mortality in
South Korea. Int ] Environ Res Public Health. 2020;17(15):
5433.

Clay RA. How psychologists prepare patients for surgery
[Internet]. Worcester, MA: American Psychological As-
sociation; 2020 [cited 2022 April 7]. Available from: https://
www.apa.org/monitor/2020/09/ce-corner-surgery.

Singh G. Pre-surgical psychiatric evaluation: 6 consider-
ations: a patient with an inadequately treated psychiatric
disorder and/or poor social support is not a good candidate
for surgery. Psychiatry. 2010;9(10):96-7.

Sogg S, Lauretti J, West-Smith L. Recommendations for the
presurgical psychosocial evaluation of bariatric surgery pa-
tients. Surg Obes Relat Dis. 2016;12(4):731-49.

Schwartz S, Bazargan-Hejazi S, Pan D, Ruiz D, Shirazi A,
Washington E. Association of psychiatric diagnostic condi-
tions with hospital care outcomes of patients with orthope-
dic injuries. Perm J. 2018;22:17-120.

Stone AH, MacDonald JH, King PJ. The effect of psychiatric
diagnosis and psychotropic medication on outcomes fol-
lowing total hip and total knee arthroplasty. ] Arthroplasty.
2019;34(9):1918-21.

Weissinger GM 2nd, Brooks Carthon JM, Ahmed C, Brawner
BM. Experiences of hospitalization of patients with psychotic
disorders on medical-surgical units: a thematic analysis. ] Am
Psychiatr Nurses Assoc. 2021;27(4):306-21.

Bishop SJ, Gagne C. Anxiety, depression, and decision mak-
ing: a computational perspective. Annu Rev Neurosci. 2018;
41:371-88.

Jacobs CA, Burnham JM, Jochimsen KN, Molina D 4th,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Hamilton DA, Duncan ST. Preoperative symptoms in
femoroacetabular impingement patients are more related to
mental health scores than the severity of labral tear or mag-
nitude of bony deformity. J Arthroplasty. 2017;32(12):3603-
6.

Martin RL, Christoforetti JJ, McGovern R, et al. The impact
of depression on patient outcomes in hip arthroscopic sur-
gery. Orthop J Sports Med. 2018;6(11):2325967118806490.

Garcia GH, Wu HH, Park M]J, et al. Depression symptom-
atology and anterior cruciate ligament injury: incidence and
effect on functional outcome: a prospective cohort study.
Am J Sports Med. 2016;44(3):572-9.

Rosenberger PH, Jokl P, Ickovics J. Psychosocial factors and
surgical outcomes: an evidence-based literature review. J
Am Acad Orthop Surg. 2006;14(7):397-405.

Tjong VK, Cogan CJ, Riederman BD, Terry MA. A qualita-
tive assessment of return to sport after hip arthroscopy for
femoroacetabular impingement. Orthop J Sports Med. 2016;
4(11):2325967116671940.

Halawi MJ, Chiu D, Gronbeck C, Savoy L, Williams V7,
Cote MP. Psychological distress independently predicts
prolonged hospitalization after primary total hip and knee
arthroplasty. ] Arthroplasty. 2019;34(8):1598-601.

Schwartz AM, Wilson JM, Farley KX, Roberson JR, Guild
GN 3rd, Bradbury TL Jr. Modifiability of depression's im-
pact on early revision, narcotic usage, and outcomes after
total hip arthroplasty: the impact of psychotherapy. ] Ar-
throplasty. 2020;35(10):2904-10.

Wilson JM, Schwartz AM, Farley KX, Bradbury TL, Guild
GN. Preoperative patient factors and postoperative compli-
cations as risk factors for new-onset depression following
total hip arthroplasty. ] Arthroplasty. 2021;36(3):1120-5.

Piuzzi NS, Ring D. American Academy of Orthopaedic Sur-
geons appropriate use criteria: early screening for psycho-
social risk and protective factors. ] Am Acad Orthop Surg.
2021;29(15):e760-5.

Dekker L, Heller HM, van der Meij JE, Toor A, Geeraedts
L. A mixed psychiatric and somatic care unit for trauma
patients: 10 years of experience in an urban level I trauma
center in the Netherlands. Eur ] Trauma Emerg Surg. 2020;
46(5):1159-65.

Rocos B, Acharya M, Chesser TJ. The pattern of injury and
workload associated with managing patients after suicide
attempt by jumping from a height. Open Orthop J. 2015;
9:395-8.

Zatzick DF, Kang SM, Kim SY, et al. Patients with recog-
nized psychiatric disorders in trauma surgery: incidence,


https://www.apa.org/monitor/2020/09/ce-corner-surgery
https://www.apa.org/monitor/2020/09/ce-corner-surgery

161

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Yoo et al. Mental Disorder in Orthopedic Patients

Clinics in Orthopedic Surgery * Vol. 14, No. 2, 2022 « www.ecios.org

inpatient length of stay, and cost. ] Trauma. 2000;49(3):487-
95.

Kim do Y, Choi HJ, Park JY, et al. Burst fractures as a result
of attempted suicide by jumping. Korean ] Neurotrauma.
2014;10(2):70-5.

Faggiani M, Aragno E, Aprato A, et al. Falls from height:
orthopaedic and psychiatric evaluation. Acta Biomed. 2020;
91(4-5):79-84.

Weinberg DS, Narayanan AS, Boden KA, Breslin MA, Val-
lier HA. Psychiatric illness is common among patients with
orthopaedic polytrauma and is linked with poor outcomes.
J Bone Joint Surg Am. 2016;98(5):341-8.

Shelley JK, Roden-Foreman JW, Vier D, et al. Relation of
length of stay and other hospital variables to posttraumatic
stress disorder and depression after orthopedic trauma.
Proc (Bayl Univ Med Cent). 2020;34(1):28-33.

Wu H, Zhang E Cheng W, Lin Y, Wang Q. Factors related to
acute anxiety and depression in inpatients with accidental
orthopedic injuries. Shanghai Arch Psychiatry. 2017;29(2):
77-84.

Kuo LY, Hsu PT, Wu WT, et al. The incidence of mental dis-
order increases after hip fracture in older people: a nation-
wide cohort study. BMC Geriatr. 2021;21(1):249.

McMinn KR, Thomas EV, Martin KR, et al. Psychological
morbidity and functional impairment following traumatic
pelvic injury. Injury. 2020;51(4):978-83.

Bachmann S. Epidemiology of suicide and the psychiatric
perspective. Int ] Environ Res Public Health. 2018;15(7):
1425.

Grinshteyn E, Hemenway D. Violent death rates: the US
compared with other high-income OECD countries, 2010.
Am ] Med. 2016;129(3):266-73.

Arya V, Page A, River ], Armstrong G, Mayer P. Trends and
socio-economic determinants of suicide in India: 2001-
2013. Soc Psychiatry Psychiatr Epidemiol. 2018;53(3):269-
78.

Choi J, Lee M, Ki M, et al. Risk factors for feelings of sad-

37.

38.

39.

40.

41.

42.

43.

44.

45.

ness and suicide attempts among cancer survivors in South
Korea: findings from nationwide cross-sectional study
(KNHANES IV-VI). BMJ Open. 2017;7(12):016130.

Avci D, Selcuk KT, Dogan S. Suicide risk in the hospitalized
elderly in Turkey and affecting factors. Arch Psychiatr Nurs.
2017;31(1):55-61.

Erlangsen A, Stenager E, Conwell Y. Physical diseases as
predictors of suicide in older adults: a nationwide, register-
based cohort study. Soc Psychiatry Psychiatr Epidemiol.
2015;50(9):1427-39.

Wu ], Qu Y, Wang K, Chen Y. Healthcare resource utiliza-
tion and direct medical costs for patients with osteoporotic
fractures in China. Value Health Reg Issues. 2019;18:106-11.

Peeters CM, Visser E, Van de Ree CL, Gosens T, Den Oud-
sten BL, De Vries J. Quality of life after hip fracture in the el-
derly: a systematic literature review. Injury. 2016;47(7):1369-
82.

Yang H, Liu Y], Ye JL, Zhao LH, Li LL, Hou XL. Evaluation
of sleep disorder in orthopedic trauma patients: a retrospec-
tive analysis of 1129 cases. ] Orthop Surg Res. 2021;16(1):
344.

Jang SY, Cha Y, Kwak JH, Kim KJ, Kim HY, Choy WS. What
is the difference in the risk of suicide death between spine
fracture in patients older than 65 years and matched con-
trols? A large-database study from South Korea. Clin Or-
thop Relat Res. 2020;478(11):2422-30.

Jang SY, Yang DS, Cha YH, Yoo HJ, Kim KJ, Choy WS.
Suicide in elderly patients with hip fracture: a South Ko-
rean nationwide cohort study. ] Bone Joint Surg Am. 2020;
102(12):1059-65.

Gennarelli SM, Brown SM, Mulcahey MK. Psychosocial
interventions help facilitate recovery following musculo-
skeletal sports injuries: a systematic review. Phys Sportsmed.
2020;48(4):370-7.

Simske NM, Rivera T, Breslin MA, et al. Implementing psy-
chosocial programming at a level 1 trauma center: results
from a 5-year period. Trauma Surg Acute Care Open. 2020;
5(1):000363.



