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ABSTRACT Objective: Total joint arthroplasty (TJA) is an effective
surgical procedure for patients with end-stage osteoarthritis who have
failed conservative treatments, demonstrating significant pain relief and
improved physical function. Despite the clinical success of TJA, un-
planned readmissions to hospitals after discharge are common, costly,
and often preventable. This study aimed to determine the rates, reasons,
and risk factors for readmission after TIA. Material and Methods: In
this descriptive, retrospective study, we analyzed data from an electro-
nic medical database for all patients who underwent total hip arthro-
plasty and total knee arthroplasty at one institution from January 2017
to July 2018. A total of 440 patients were included. Bivariate logistic
regression was used to determine the risk factors of readmission within
one year. Results: The readmission rate was 34.3% within one year.
The most common reasons for readmission were pain related to the sur-
gical procedure, the limitation of movements, and swelling at the sur-
gical site. Other reasons were respiratory problems and cough, sputum
and fever resulting in infectious complications in the current study.
Furthermore, logistic regression analysis showed that patients with
some comorbidities (theumatoid arthritis, venous insufficiency, chronic
obstructive pulmonary disease, atherosclerotic heart disease and, Alz-
heimer’s disease) were found to have a higher risk of readmission wit-
hin one year of discharge. Conclusion: The high readmission rates
commonly is due to postoperative problems associated with TJA. These
results suggest that the reasons of readmission are not easily preven-
table. It is thought that the patients undergoing TJA can need a holistic
approach to care, discharge education, home monitoring, and follow-up
to reduce and prevent unplanned readmission.
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OZET Amag: Total eklem artroplastisi (TEA), konservatif tedavileri
basarisiz olan son dénem osteoartritli hastalar i¢in 6nemli dl¢iide agriy1
dindiren ve fiziksel fonksiyonu artiran etkili bir cerrahi prosediirdiir.
TEA’nin klinik basarisina ragmen taburcu olduktan sonra hastanelere
plansiz yeniden basvurular yaygin, maliyeti artiran ve ¢ogu zaman 6n-
lenebilir bir durumdur. Bu ¢alisma, TEA sonrasi yeniden hastaneye
basvuru oranlarini, nedenlerini ve risk faktorlerini belirlemeyi
amaclamaktadir. Gere¢ ve Yontemler: Bu tanimlayici retrospektif
calismada, Ocak 2017-Temmuz 2018 tarihleri arasinda bir kurumda
total kalga ve diz artroplastisi uygulanan tiim hastalarin elektronik tibbi
veri tabanindaki verileri analiz edilmistir. Toplam 440 hasta dahil
edilmistir. Taburculuk sonrast 1 yil iginde yeniden hastaneye
bagvurunun (rutin kontrol dis1 nedenlerle) risk faktorlerini belirlemek
icin 2 degiskenli lojistik regresyon analizi kullanilmistir. Bulgular:
TEA sonras1 1 yil icinde yeniden hastaneye basvuru oran1 %34,3 tiir.
Yeniden hastaneye basvurunun en yaygin nedenleri cerrahi islemle il-
gili agri, hareket kisithiligi ve cerrahi bolgede sislik olarak bulunmustur.
Diger bagvuru nedenleri ise enfeksiy6z komplikasyonlara neden olan
solunum problemleri, oksiiriik, balgam ve ates olarak bulunmustur.
Ayrica lojistik regresyon analizi, bazi komorbiditeleri (romatoid artrit,
venoz yetersizlik, kronik obstriiktif akciger hastaligi, aterosklerotik kalp
hastalig1 ve Alzheimer hastaligi) olan hastalarin taburculuktan sonraki
1 yil iginde yeniden hastaneye bagvurma riskinin daha yiiksek oldugunu
gostermistir. Sonug: Yiiksek yeniden bagvuru oranlari genellikle TEA
ile iliskili postoperatif sorunlardan kaynaklanmaktadir. Bu sonuglar,
yeniden bagvuru nedenlerinin kolayca dnlenebilir olmadigini goster-
mektedir. TEA gegiren hastalarin plansiz yeniden bagvurularini azalt-
mak ve 6nlemek igin bakim, taburculuk egitimi, evde izleme ve takip
i¢in biitiinciil bir yaklagima ihtiyag¢ duyabilecekleri disiintilmektedir.

Anahtar Kelimeler: Artroplasti; yeniden basvuru; risk faktorleri;
agri; total kalga artroplastisi;
total diz artroplastisi

Total joint arthroplasty (TJA) is a clinically ef-
fective treatment for end-stage osteoarthritis of the
hip or knee, providing pain relief and return of joint

function for most patients. Total hip and knee re-
placement surgery are the most common orthopedic
surgery procedures.' The number of TJA procedures

Correspondence: Cigdem CANBOLAT SEYMAN
Department of Surgical Nursing, Hacettepe University Faculty of Nursing, Ankara, TURKEY/TURKIYE
E-mail: cigdem_canbolat@hotmail.com

Peer review under responsibility of Turkiye Klinikleri Journal of Medical Sciences.

Received: 28 Nov 2020

Received in revised form: 23 Jun 2021

Accepted: 25 Jul 2021 Available online: 16 Aug 2021

2146-9040 / Copyright © 2021 by Tiirkiye Klinikleri. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

390


https://orcid.org/0000-0002-8662-7415
https://orcid.org/0000-0003-4577-4627
https://creativecommons.org/licenses/by-nc-nd/4.0/

Cigdem CANBOLAT SEYMAN et al.

Turkiye Klinikleri J Med Sci. 2021;41(4):390-7

has increased rapidly since 2000 in most countries.
By 2030, more than 500,000 total hip arthroplasties
(THAs) and 3,000,000 total knee arthroplasties
(TKAs) are expected to be performed annually in the
United States.* According to Organization for Eco-
nomic Cooperation and Development data; Switzer-
land, Germany, Austria, and Belgium had the highest
rates for both hip and knee arthroplasties. The THA
rate in Switzerland is 308 people per 100,000 of the
population and TKA 240 people per 100,000 of the
population. The THA rate in Turkey is 44 people per
100,000 of the population and TKA 67 people per
100,000 of the population.’ With this growth in TJA,
there are concerns about an overwhelming workload
for the medical community and an increasing
financial burden for society.>¢

Despite the clinical success of TJA, major com-
plications associated with surgery occur, leading to
prolonged hospitalization, increased costs, hospital
readmission, and even reoperation.>” Unplanned
readmission to hospital is a quality measure of health
care and is a serious, common, and costly patient out-
come. Effective communication between health care
providers and patient discharge education programs
and post-discharge care must be established for the
minimization of readmission.®® Forster et al.’s study
showed that one in five hospitalizations is compli-
cated by post discharge adverse events, some of
which may lead to preventable emergency depart-
ment visits and readmissions. ' Despite this, hospital
discharge procedures for patients with TJA have not
been standardized. Patients experience problems such
as pain, impaired mobility, and inability to undertake
daily living activities postoperatively resulting in pa-
tients with TJA being likely to be readmitted to the
hospital.>!!

Previous studies have investigated healthcare
costs associated with readmission following TJA.!>1*
However few studies have attempted to reasons of
readmission commonly within 30 days or 90 days
after surgery.*'>'¢ To our knowledge, this is the first
study of its kind in Turkey. Understanding the rates,
reasons, and risk factors for readmission within one
year of surgery will allow health professionals to de-
velop practice most likely to reduce rates of read-
mission.
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I MATERIAL AND METHODS

In this retrospective cross-sectional survey, we ana-
lyzed data from an electronic medical database relating
to all patients who underwent THA or TKA (ICD-10
code M.16 and M.17, respectively) at one university
hospital located in the capital city of Turkey. The data
were used to identify those patients who underwent
THA or TKA between January 1, 2017 and July 31,
2018 and those readmitted within one year of surgery.
Atotal of 500 patients who underwent primary arthro-
plasty were identified. These data were analyzed be-
tween July and September 2019. The study follows the
Strengthening the Reporting of Observational studies
in Epidemiology checklist.!” Furthermore, planned dis-
charge training is not provided for TJA patients in the
hospital where the data are collected. Only one-page
information brochure is given to patients.

RESEARCH QUESTIONS

m What is the readmission status of patients with
TIA?

m What is the relationship between modifiable
patient-related factors or organizational factors and
readmission rates after TJA?

ETHICAL CONSIDERATIONS

All procedures followed were in accordance with the
ethical standards of the responsible committee and
with the Helsinki Declaration of 1975, as revised in
2013. This study was approved by the Non-interven-
tional Clinical Research Ethics Committee (No.
G02019/09-50). The permission was received from
the hospital (No. 20196593-2478). In addition, this
article does not contain any studies with animals per-
formed by any of the authors. As a large database
study, informed consent was waived for this study.

PARTICIPANTS

A total of 500 patients who underwent arthroplasty
were identified. While selecting the patients, the rea-
sons for arthroplasty such as osteoarthritis, necrosis,
trauma, etc. were ignored. Revision THAs and TKAs
(47 patients) and bilateral THAs and TK As (13 patients)
were excluded. Additionally, planned readmissions (e.g.
postoperative routine control) were also excluded. After
exclusion, there were 440 patients (THA 24 and TKA
416) available for statistical analysis.
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DATA COLLECTION

Data were collected from the electronic medical data-
base using a Personal Information Form (PIF) and a
Readmission Form. These forms were developed by
researchers based on the literature after obtaining an
expert opinion.

The PIF consists of 12 items related to socio-de-
mographic characteristics (age, gender, comorbidi-
ties, residence place etc.).

The Readmission Form consists of 12 items
(surgical procedure, postoperative complications,
stay in intensive care unit, length of hospitalization,
admission to hospital in post discharge period etc.).

STATISTICAL ANALYSIS

The data were analyzed using IBM SPSS Statistics
for Windows, version 23.0 (released 2016; Armonk,
NY: IBM Corp.). The percentage, frequency and
meantstandard deviation of each parameter were cal-
culated. Categorical measures were summarized
using counts and percentages, where continuous
measures were summarized using means and stan-
dard deviations. To identify risk factors for readmis-
sion, logistic regression models for readmission
status were conducted to calculate the odds ratio for
each patient or clinical variable of interest.

I RESULTS

In our analysis of the data from the institutional elec-
tronic medical database for the patients who underwent
TJA at one institution identified 440 patients. There
were 151 readmissions after discharge following
TIA.

Table 1 summarizes the demographic character-
istics of the included patients. The mean age of the
total study sample of patients was 67.7+8.4 years and
most were female (86.1%). Patients who underwent
TKA comprised 94.5% of the sample and more than
3 in 4 patients had comorbidities (82.7%). Half of the
patients in the sample were hospitalized for more than
5 postoperative days (50.5%) and 63% lived in the
same city as the hospital where they had surgery. The
readmission rate was 34.3%.

Table 2 reports the outpatient clinic attendance
of patients after discharge. After discharge from the
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TABLE 1: Descriptive characteristics of the patients.
Descriptive characteristics Number (n=440) %
Gender

Woman 379 86.1

Men 61 13.9
Surgical procedure

TKA 416 94.5

THA 24 55
Comorbidities

Yes 364 82.7

No 76 17.3
Postoperative complications

Yes 20 45

No 420 95.5
Postoperative stay in intensive care unit

Yes 5 11

No 435 98.9
Length of hospitalization

1-2 days 4 0.9

3-4 days 214 48.6

5+ days 222 50.5
Residence place

The city where the hospital located 277 63.0

Adifferent city 163 37.0
Readmission status

Yes 151 343

No 289 65.7

TKA: Total knee arthroplasty; THA: Total hip arthroplasty.

hospital, 69.1% of the patients attended the orthope-
dic outpatient clinic once and 8% attended twice.

There were many unique reasons for readmis-
sion after TJA and the most common reasons for
readmissions after discharge, grouped according to
outpatient clinics, are presented in Table 3. The most
common reasons were pain related to the surgical
procedure, the limitation of movement and swelling
at the surgical site. Other reasons were respiratory
problems and cough, sputum and fever resulting in
infectious complications in the current study.

Table 4 summarizes the most common outcome
of readmissions after discharge: 23% of the patients
who were readmitted to the hospital were prescribed
oral analgesics and non-steroid anti-inflammatory
drugs (NSAIDs) and discharged. Two percent of the
patients who were readmitted needed revision of the
prosthesis due to periprosthetic joint infection (3 pa-
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TABLE 2: Outpatient clinics admitted to patients after discharge.
Readmission status (n=440)
Yes No

Outpatient clinics Number % Number %

Orthopedic* 304 69.1 101 23.0
Emergency 13 3.0 427 97.0
Chest diseases 4 0.9 436 99.1
Nephrology 2 0.5 438 99.5
Pain unit 4 0.9 436 99.1
Cardiology 5 11 435 98.9
Rheumatology 5 1.1 435 98.9
Endocrinology 1 0.2 439 99.8
Cardiovascular surgery 2 05 438 99.5
Urology 3 0.7 437 99.3
Physiotherapy 3 0.7 437 99.3

*35 patients (8%) attended to the orthopedic outpatient clinic twice.

TABLE 3: The most common reasons for readmissions after discharge.

Reason for readmission (n=440)

Clinics Reason
Orthopedics Pain

Pain and the limitation of movement

Pain, swelling and the limitation of movement
Emergency Pain

Pain and the limitation of movement

Respiratory problems

Chest diseases Cough, sputum and fever
Dyspnea
Apnea
Nephrology Anuria
Edema
Pain unit Severe pain
Cardiology Tachycardia
Bradycardia
Chest pain
Rheumatology Severe pain
Endocrinology Blood sugar irregulation
Cardiovascular surgery Exertional dyspnea
Edema of the legs
Urology Burning urination and pain
Physiotherapy Severe pain

The loss of feeling in surgical area

Number % Readmission time (postoperative days) (i)
88 20.0 21.9
17 39
9 2.0
5 1.1 1.4
2 0.5
2 0.5
2 0.5 1.3
1 0.2
1 0.2
1 0.2 0.2
1 0.2
4 0.9 1.3

1 0.2 1.04
1 0.2

1 0.2

5 1.1 1.09
1 0.2 0.1

1 0.2 0.4
1 0.2

2 0.5 0.9

2 0.5 1.2

1 0.2

tients for TKA, 1 patient for THA) (0.9%), mechan-
ical complication of prosthesis (3 patients for THA)
(0.7%), periprosthetic fracture (1 patient for TKA)
(0.2%) and septic arthritis (1 patient for TKA)
(0.2%). A further 2% of the patients were prescribed
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oral antibiotics and discharged 1.8% were diagnosed
infections not related to the joint.

Logistic regression analysis showed that pa-
tients with a history of rheumatoid arthritis (RA),
venous insufficiency (VI), chronic obstructive pul-



Cigdem CANBOLAT SEYMAN et al.

Turkiye Klinikleri J Med Sci. 2021;41(4):390-7

TABLE 4: The most common outcome of readmissions after
discharge.

Results Number (n=151) %
Oral analgesics and NSAIDs 101 23.0
Revision of the prosthesis 9 2
Oral antibiotics 9 2
Non joint related infections 8 1.8
Physiotherapy 6 14
The peripheral nerve blocks 5 11
The wound infection and debridement 3 0.7
Thromboembolism 2 0.4

NSAIDs: Non-steroid anti-inflammatory drugs.
Non joint related infections: Urinary tract infections, upper airway infections and soft tis-
sue infections.

TABLE 5: The risk factors for readmission-logistic regression.
Predictors Odds ratio 95% confidence interval
Residence place 1.69 1.08-2.65
Comorbidities

RA 2.55 1.29-5.05

VI 9.37 1.05-83.48

COPD 6.02 1.20-30.18

ASHD 1.89 1.02-3.52

Alzheimer’s disease 7.33 1.50-35.76

RA: Rheumatoid arthritis; VI: Venous insufficiency; COPD: Chronic obstructive pul-
monary disease; ASHD: Atherosclerotic heart disease.

monary disease (COPD), atherosclerotic heart dis-
ease (ASHD), Alzheimer’s disease and patients liv-
ing in the same city as the hospital where their
surgery had taken place were found to have a higher
risk of readmission within one year of discharge
(Table 5).

I DISCUSSION

The results of this study showed that unplanned read-
mission after TJA was common. After discharge from
the hospital, most of the patients attended the ortho-
pedic outpatient clinic. The most common reason for
readmission was pain related to the surgical proce-
dure. Most of the patients who were readmitted to the
hospital were prescribed oral analgesic and NSAIDs.
Patients with some comorbidities were found to have
a higher risk of readmission within one year of dis-
charge.
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The mean age of the patients was 67.7+8.4
years, 86.1% of the patients were female, 94.5% of
the patients had undergone TKA and 82.7% of the pa-
tients had comorbidities. Osteoarthritis and obesity
negatively affect the knee joints more than the hips.
These are the major factors for the increasing demand
for TKA both in the world and in our country.'s Half
of the patients were hospitalized for more than 5 post-
operative days, 63% of the patients lived in the same
city as the hospital where they had surgery. Read-
mission rates of the patients was 34.3%. Similarly, a
previous study showed that patients’ age ranged from
50 to 80 years, patients had comorbidities, especially
congestive heart failure, coronary artery disease and
diabetes mellitus, and patients were mostly hospital-
ized for more than 5 postoperative days.® Another
study reported that 62.4% and 55.7% of the patients
were female for TKA and THA, respectively.'> Zmis-
towski et al.’s study found that the majority of pa-
tients lived 20-50 km distance from the hospital.

A few previous studies relating to readmission
after TJA specifically focus on the rate, reason, and
risk factor for readmission.!>!>!¢1 Tn this study, we
examined outpatient clinics attendance of patients
after discharge. After discharge from the hospital,
69.1% of the patients attended the orthopedic outpa-
tient clinic once and 8% patients twice. Additionally,
second most commonly admitted outpatient clinic
was emergency department. It is thought that the pa-
tients firstly applied to the outpatient clinic of the de-
partment where they had surgery, secondly applied to
the emergency department for postoperative prob-
lems. In the light of these data, it is thought that pa-
tients need a more systematic discharge education
process in Turkey.

The most common reasons for readmissions
after discharge were grouped as each outpatient
clinic. There were a variety of reasons for readmis-
sion. The most common readmission reason was
pain in those patients who attended orthopedic and
emergency outpatient clinics. Other reasons for
readmission were the limitation of movements and
swelling at the surgical site, respiratory problems
and cough, sputum and fever resulting in infectious
complications, pulmonary and venous embolism and
mechanical problems related to the prosthesis in the



Cigdem CANBOLAT SEYMAN et al.

Turkiye Klinikleri J Med Sci. 2021;41(4):390-7

current study. Ramkumar et al. also found that the
most common reasons for readmission were pain
and poor mobilization related to the surgery.'
Saucedo et al. showed that the top medical reasons
for readmission included mostly cardiac and pul-
monary problems (dysrhythmias, pulmonary em-
bolism, and pneumonia).® Similarly, Avram et al.
reported that the most common reasons for read-
mission were found to be septic complication related
to the joint and cardiovascular event.'® The current
results might be due to poor pain management in the
postoperative period, patient education and coun-
seling, and home care facility in the hospital where
the research was conducted. For this reason, it would
be appropriate to investigate this situation with new
studies.

Some studies related to readmission after TJA
specifically focus on the most common readmission
diagnoses.!* In the present study, we also examined
what was recommended to the patients who readmit-
ted to the hospital. The most common outcomes of
readmissions after discharge were prescribed oral
analgesic and NSAIDs to relieve pain in the surgical
area. Two percent of the patients needed revision of
the prosthesis due to different reasons and 2% of the
patients were prescribed oral antibiotics, while 1.8%
of the patients were diagnosed with non-joint related
infections. Saucedo et al. also showed that most com-
mon result of readmission was other postoperative in-
fections and Kurtz et al. found that most common
result of readmission was dislocation of the prosthe-
sis (5.9%) for THA.** Although complications of sur-
gery are inevitable, well-planned postoperative care,
discharge education, pain management and home
care can result in better outcomes. Coordination and
communication among members of the orthopedic
team is essential to ensure optimal outcome in the pa-
tients with TJA.

According to the logistic regression analysis for
the risk factors for readmission after TJA, patients
with a history of RA, VI, COPD, ASHD, Alzheimer’s
disease and patients living in the same city as the hos-
pital where the surgery took place were found to have
a higher risk of readmission within one year of dis-
charge. Similarly, Avram et al. identified patient’s
age, number of comorbidities, and length of hospital
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stay as significant predictors of readmission (p<0.1).
Urish et al. showed that number of comorbidities, in-
creased length of hospital stay, were associated with
a higher likelihood of readmission (p<0.05) and
Zmistowski et al. indicated that male sex, increased
length of hospital stays, decreased distance to the hos-
pital were significant independent predictors of un-
planned readmission (p<0.1).2!3!¢ Patients with a
history of RA, VI, COPD, ASHD, Alzheimer’s dis-
ease and patients living in the same city as the hospi-
tal where the surgery took place should be considered
in preoperative patient evaluation in terms of read-
mission.

LIMITATIONS OF THE STUDY

This study has some limitations. First, there is not a
central electronic system in which all patient records
are kept. Each hospital in Turkey has its own data-
base system. This study consists of data from only
one center. Second, the patients can apply to all pub-
lic and university hospitals free of charge thanks to
their general health insurance. For this reason, pa-
tients can have applied to different hospitals, not to
the hospital where they had surgery because of post-
operative problems. Third, the patients were only ex-
amined to readmission within one year of surgery.
Therefore, long term readmission rates were not
known.

I CONCLUSION

In summary, rates, reasons, and risk factors of read-
mission after TJA are an increasingly important issue
in arthroplasty surgery. Our study found unplanned
readmission rates of 34.3% within one year of TJA.
The most common reasons for readmission were pain
related to the surgical procedure, the limitation of
movements and swelling in the surgical site. A small
proportion of the patients needed revision of pros-
thesis. Furthermore, our study not only identified
readmission rate of TJA but also risk factors or pre-
dictors of readmission. Future studies should consider
residence place as a predictor of readmission. Also,
improved patient selection for discharge to optimal
management of patients with comorbidities such as
rheumatoid arthritis, atherosclerotic heart disease
should benefit the efficiency of care after primary
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arthroplasty. These results suggest that the reasons of
readmission are not easily preventable. It is thought
that the patients undergoing TJA can need a holistic
approach to care, discharge education, home moni-
toring, and follow-up to reduce and prevent un-
planned readmission. Furthermore, well-organized
preoperative preparation and postoperative education
are required for patients with comorbidity. Especially,
policymakers and hospital administrators should con-
sider scientific data to predict the risk of unplanned
readmission.
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