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Abstract

Background The Centers for Medicare & Medicaid Ser-

vices (CMS) now include hip and knee replacements in the

Hospital Readmission Reduction Program. The 30-day

readmission rate is an important quality metric; however, the

incidence has not yet been defined across the numerous

orthopaedic subspecialties. Elucidating the readmission rate

for each subspecialty may indicate that certain services are

being disincentivized by the CMS reimbursement program.

Furthermore, the ‘‘planned’’ and ‘‘unplanned’’ definitions of

readmission have not been well examined to determine their

clinical relevance and representation of safe patient care.

Therefore, reducing the 30-day readmission rate has become

a top priority in orthopaedic quality assurance.

Questions/purposes (1) What are the 30-day readmission

rates for the different orthopaedic subspecialties? (2) What

are the risk factors associated with readmission within 30

days? (3) What are the causes of 30-day readmissions? (4)

What is the interrater agreement among CMS, hospital, and

clinician definitions of planned and unplanned readmissions?

Methods We retrospectively examined one tertiary care

academic hospital’s quality improvement database and

identified 4792 discharges from the department of ortho-

paedics during a continuous 24-month period. Discharges

were divided and analyzed according to the subspecialty of

orthopaedic care. Demographics and comorbidities were

extracted from the database and subjected to univariate and

multivariate analysis to determine risk factors for 30-day

readmission. Further chart review was conducted on all

cases of 30-day readmission to identify causes. The authors’

determination of planned versus unplanned was compared

with two other definitions (hospital and CMS) and analyzed

for agreement by using Fleiss’ kappa for multiple rater.

Results The all-cause 30-day readmission rate was 4%

(95% confidence interval [CI], 3.8–4.8). The unplanned

readmission rate was 3% (95% CI, 2.8–3.8). After con-

trolling for relevant confounding variables, we found that

length of stay (odds ratio [OR], 1.10 per day; p\ 0.001),

American Society of Anesthesiologists score (OR, 1.89 per

point; p\ 0.001), and care under trauma (OR, 2.55; p\
0.001) or ‘‘other’’ (OR, 1.65; p = 0.009) as compared with

joint subspecialty were associated with increased risk of

readmission. Of the 160 unplanned readmissions, 93 (58%)

were surgical and 67 (42%) were medical. The most

common surgical cause was surgical site infection (38% of

surgical readmissions) and the most common medical
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causes were gastrointestinal bleed, pulmonary embolus,

and unrelated trauma (each 9% of medical readmissions).

There was poor agreement (Fleiss’ kappa = 0.120) among

the three definitions of planned readmission.

Conclusions There are important differences in the risk

of readmission by subspecialty across orthopaedics and the

CMS-driven disincentives may be applied unequally across

these subspecialties. This could result in hospitals deem-

phasizing those service lines and could potentially limit

access to care for the patients most in need. Avenues of

readmission reduction should be further studied including

telephone followup programs and outpatient management

of threatened wounds. Clinical, hospital, and CMS defini-

tions of planned readmission have poor agreement,

suggesting that hospitals are being unnecessarily penalized.

The CMS should develop a more clinically relevant defi-

nition of 30-day readmission to more accurately evaluate

the rate of readmissions.

Level of Evidence Level III, therapeutic study.

Introduction

Healthcare reform aims to increase value of care, which is

accomplished by decreasing costs and/or improving patient

outcomes. The Centers for Medicare & Medicaid Services

(CMS) have identified30-day readmission as an adverse event

that represents both increasedcost andpoorer outcome [15]. In

2008, 20% of all hospitalized Medicare patients were read-

mittedwithin 30 days, costingUSD17billion according to the

Medicare Payment Advisory Committee [21]. The CMS now

collects and reports 30-day readmission rates as an indicator of

quality, and the Patient Protection and Affordable Care Act

distributes monetary penalties to hospitals with readmission

rates that exceed a national benchmark [12]. These penalties

were initially enacted for three conditions (myocardial

infarction, heart failure, and pneumonia) but they were

expanded in 2014 to include hip and knee replacements [5].

Facilities in the worst quartile, after adjusting for patient

population, will lose reimbursement dollars. With these

changes, the 30-day readmission rate has becomean important

quality assurance measure in orthopaedics.

Orthopaedic subspecialists treat diverse patient popula-

tions with varying intensities of care. These factors could

contribute to different 30-day readmission rates based on

subspecialty. Previous studies have shown a range of 30-

day readmission rate from 3% for joint arthroplasty to 14%

for spinal deformity surgery [26, 28]. If there are differ-

ences across orthopaedic subspecialties in readmission

rates, then CMS-driven disincentives may be applied

unequally across subspecialties. This could result in hos-

pitals deemphasizing those service lines and, to the degree

that some of these services (such as complex spine care or

Level I trauma) are available mainly at tertiary care hos-

pitals, those disincentives could result in limiting access to

care to the neediest patients. Previous studies have identi-

fied risk factors for readmission in single institutions [9, 26,

28]. It has been demonstrated that risk factors for read-

mission vary according to patient population [2]; therefore,

we aim to characterize the readmission risk factors in our

large, academic, tertiary care hospital to add to the body of

published data. We also want to determine the causes of

readmission so that future studies may be directed at

quality improvement initiatives to minimize the identified

causes. Finally, planned readmissions are not subject to

loss of payment by CMS, whereas unplanned readmissions

are. There are several definitions for unplanned readmis-

sion but, to our knowledge, the degree to which these

definitions agree with one another is unknown. This

determination is important in an era in which unplanned

readmissions may go unreimbursed by payers.

We therefore asked: (1) What are the 30-day readmis-

sion rates for the different orthopaedic subspecialties? (2)

What are the risk factors associated with readmission

within 30 days? (3) What are the causes of 30-day read-

mission? (4)What is the interrater agreement among CMS,

hospital, and clinician definitions of planned and unplanned

readmissions?

Patients and Methods

We reviewed data from all patients who were discharged

from the Department of Orthopaedics at the University of

Wisconsin Hospitals and Clinics (UWHC) between April

1, 2012, and March 31, 2014, yielding 4792 unique dis-

charges. These encounters were identified using the

hospital’s quality improvement database, which did not

track readmission to outside hospitals or readmissions for

scheduled chemotherapy.

Included patients were those discharged from the service

of an attending orthopaedic surgeon. The index admission

could have been for either surgical or nonsurgical care.

Patients who were readmitted to UWHC 30 days inclusive

of discharge were included in the readmission cohort.

These included same-day readmissions. There were no

restrictions on service or provider during the readmission.

Both planned and unplanned readmissions were included.

Variables of interest were extracted including age, sex,

heritage (self-reported), insurance (Medicare, Medicaid, or

private), body mass index, and American Society of

Anesthesiologists (ASA) score. Further data included the

information from the index admission (date of admission,

attending provider, date of discharge, discharge disposi-

tion) and 30-day readmission if applicable (date of
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readmission, cause of readmission based on International

Classification of Diseases, 9th Revision codes, planned/

unplanned readmission based on hospital and CMS

definitions).

Causes of readmission, as determined by the reviewers,

were categorized as planned, medical, or surgical, similar

to previous studies on this topic [9]. This was taken from

the principal admitting diagnosis on readmission. The

medical readmissions were subdivided into body systems,

and surgical readmissions were categorized as medication/

equipment-related, surgical site-related, and procedure-re-

lated. We categorized each surgeon in the department

according to their subspecialty, thus allocating each dis-

charge to a certain subspecialty. Discharge disposition was

documented as to home, home with home health care,

skilled nursing facility (SNF), or other (hospice, long-term

acute care hospital, or jail).

Authors reviewed each readmitted patient’s medical

record to determine the cause of the readmission andwhether

the readmission was planned. Three definitions were applied

to determine planned versus unplanned readmission: CMS,

hospital, and clinical. The CMS defines planned readmission

based on type of care and acuity of illness: (1) a few specific,

limited types of care are always considered planned

(obstetric delivery, transplant surgery, maintenance

chemotherapy/radiotherapy/immunotherapy, rehabilita-

tion); (2) otherwise, a planned readmission is defined as a

nonacute readmission for a scheduled procedure; and (3)

admissions for acute illness or for complications of care are

never planned [6]. The hospital, which is part of a larger

University Health System Consortium, defines a readmis-

sion as planned if the admission paperwork is processed

more than 24 hours before the patient returns to the hospital

[14]. The authors defined a ‘‘clinical’’ planned readmission

as when the index discharge summary clearly indicated a

planned future admission.

Statistical Analysis

Demographic information between readmitted and non-

readmitted patients was summarized with means (SD),

median (interquartile range), and frequency (percentage),

and statistical significance was assessed with t-tests, Wil-

coxon rank-sum test, or chi-square tests when appropriate

(Table 1). All eight subspecialty groups (foot/ankle, hand,

joints, pediatrics, spine, sports, trauma, and tumor) were

summarized between the two groups and it was found that

the only statistical differences in 30-day readmission

between groups were in the largest subspecialties, joints

and trauma. The remaining subspecialties were consistent

across groups and were therefore grouped together and

called ‘‘other.’’

Associations with readmission were assessed with uni-

variate and then multivariate logistic regression controlling

for age, gender, and insurance type. Results from the

logistic regression models were reported as odds ratio (OR)

and 95% CI. Lastly, we constructed a best-fit model by

using a forward stepwise selection process with all vari-

ables included in Table 1. A receiver operating

characteristic (ROC) curve was constructed to assess the

strength of association of the best-fit model.

The authors’ determination of planned versus unplanned

was compared with two other definitions that were recor-

ded in the database. These three definitions (clinical,

hospital, and CMS) were analyzed for agreement by using

two kappa statistic methods, Light’s and Fleiss’, for mul-

tiple raters [10, 17].

Results

Demographics

During the 24-month time period, there were 4792 dis-

charges. A 30-day readmission was identified in 202 (4%;

95% confidence interval [CI], 3.8–4.8) patients, whereas

4590 discharged patients were not readmitted (Table 1). In

the patient cohort without readmission, the mean age was

54 ± 20 years. The trauma patients had a bimodal age

distribution with a smaller peak in the third decade of life

and a larger peak in the eighth decade. There were 2335

(51%) men and 4191 (94%) of the patients were white.

More than half of the nonreadmitted patients (60%) had

private insurance. The joints subspecialty cared for 1885

(41%) of the nonreadmitted patients. In the readmission

cohort, the mean age was 56 ± 20 years. There were 105

(52%) men and 185 (92%) of the patients were white.

Combining Medicare and Medicaid, 94 (47%) had public

insurance. The most common subspecialty was trauma,

which treated 77 (39%) patients. All of these demographics

showed no association with 30-day readmission except for

subspecialty.

Differences in 30-day Readmission Rate by

Subspecialty

The overall 30-day readmission rate was 4% (95% CI, 3.8–

4.8). Joint arthroplasty and trauma services accounted for

the majority of discharges with 1943 and 1207, respec-

tively (Table 2). Spine also had a high number of

discharges at 927, whereas foot and ankle had the fewest

discharges at 35. Hand and upper extremity had the highest

30-day readmission rate (5.4% [four of 74]) but also had

the second lowest number of discharges (Fig. 1). Tumor
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had the next highest readmission rate at 4.2% (six of 143).

All other subspecialties had a 30-day readmission rate

between 3–4% except joints (2.8% [55 of 1943]) and foot

and ankle (0% [zero of 35]).

Risk Factors

Length of stay (OR, 1.10 per day [95% CI, 1.07–1.14], p\
0.001), ASA score (OR, 1.89 per point [95% CI, 1.44–

2.46], p\0.001), discharge to ‘‘other’’ (OR, 4.91 [95% CI,

2.43–9.21], p\ 0.001), and care under trauma (OR, 2.55

[95% CI, 1.77–3.68], p \ 0.001) or ‘‘other’’ (OR, 1.65

[95% CI, 1.13–2.40], p = 0.009) as compared with joint

subspecialty were associated with increased risk of read-

mission after controlling for age, gender, and insurance

type through multivariate analysis (Table 3). Initial uni-

variate analysis showed that for each additional ASA level,

a patient was 1.81 times more likely to be readmitted

within 30 days (p\0.001), and this finding was also seen

when controlling for age, gender, and insurance type in a

multivariate analysis. Length of stay also showed an

association with increased 30-day readmission. Each

additional day in the hospital increased the likelihood of

Table 1. Patient characteristic information and the relationship to 30-day readmission

Characteristic 30-day readmission status of 4792 patients

Readmission (n = 202) No readmission (n = 4590) p value

Mean age (years) (mean ± SD) 56 ± 20 54 ± 20 0.146

Sex

Male 105 (52%) 2335 (51%) 0.813

Female 97 (48%) 2255 (49%)

Heritage

White 185 (92%) 4191 (94%) 0.175

Black 5 (2%) 134 (3%)

Native American 2 (1%) 11 (0.2%)

Asian 2 (1%) 41 (1%)

Hispanic 5 (3%) 79 (2%)

Multi 1 (0.5%) 16 (0.4%)

Pacific Islander 1 (0.5%) 5 (0.1%)

Insurance

Private 108 (54%) 2730 (60%) 0.138

Medicare 82 (41%) 1552 (34%)

Medicaid 12 (6%) 308 (7%)

Mean BMI (kg/m2) (mean ± SD) 30 ± 8 30 ± 7 0.122

ASA score

1 20 (11%) 642 (15%) \ 0.001*

2 99 (55%) 2932 (67%)

3 52 (29%) 794 (18%)

4 7 (4%) 33 (1%)

5 1 (1%) 0 (0%)

Median (interquartile range) length of stay (days)� 3 (3–6) 3 (2–4) \ 0.001*

Discharge disposition

Home 76 (28%) 2175 (47%) \ 0.001*

Home health 49 (25%) 1119 (24%)

SNF 63 (32%) 1226 (27%)

Other 12 (6%) 70 (2%)

Subspecialty

Joints 56 (28%) 1885 (41%) \ 0.001*

Trauma 77 (39%) 1158 (25%)

Other 66 (33%) 1547 (34%)

* Statistically significant; �length of stay refers to index admission for surgery, not readmission. BMI = body mass index; ASA = American

Society of Anesthesiologists; SNF = skilled nursing facility.
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readmission by 10% (multivariate p value\ 0.001). Dis-

charge to ‘‘other’’ compared with home demonstrated a

univariate OR of 4.91 (p\0.001), and this was also seen in

the multivariate analysis. Patients treated by a trauma

subspecialist were 2.55 times more likely to be readmitted

within 30 days as compared with joints (p \ 0.001) on

multivariate analysis. Patients treated by any subspecialty

other than joints or trauma had an increased chance of

readmission (multivariate OR, 1.65; p = 0.009).

The best-fit model found that ASA score, length of stay,

discharge location, and subspecialty all contribute to the

optimized model (Table 4), thus confirming the results of

the multivariate analysis. The ROC curve demonstrates an

area under the curve of 0.674 (Fig. 2).

Readmission Causes

Of the 202 readmitted patients, chart review identified 42

(21%) as being clinically planned readmissions, 93 (46%)

as unplanned surgical readmissions, and 67 (33%) as un-

planned medical readmissions (Fig. 3).

Table 2. Unplanned readmission rate by subspecialty

Subspecialty Discharges Unplanned readmissions

Hand and upper extremity 74 4 (5.4%)

Tumor 143 6 (4.2%)

Trauma 1207 46 (3.8%)

Pediatrics 308 11 (3.6%)

Spine 927 30 (3.2%)

Sports 155 5 (3.2%)

Joints 1943 55 (2.8%)

Foot and ankle 35 0 (0%)

Total 4792 157 (3.4%)

Table 3. Multivariate logistic regression analysis of risk factors of

30-day readmission

Risk factor Multivariate analysis*

OR (95% CI) p value

ASA score 1.89 (1.44–2.46) \ 0.001�

Length of stay� 1.10 (1.07–1.14) \ 0.001�

Discharge location

Home Reference

Home health 1.23 (0.83–1.81) 0.295

SNF 1.33 (0.88–2.02) 0.172

Other 4.91 (2.43–9.21) \ 0.001�

Subspecialty

Joints Reference

Trauma 2.55 (1.77–3.68) \ 0.001�

Other 1.65 (1.13–2.40) 0.009�

* Controlling for age, gender, and insurance type; �length of stay

refers to index admission for surgery not the readmission �statistically

significant; OR = odds ratio; CI = confidence interval; ASA =

American Society of Anesthesiologists; SNF = skilled nursing

facility.

Fig. 1 The unplanned 30-day

readmission rate ranges from 0%

to 5.4% when analyzed by sub-

specialty. UE = upper extremity.
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Combining both surgical and medical yielded 160 un-

planned 30-day readmissions. This represented 3% of the

original 4792 orthopaedic discharges in the 24-month

enrollment period. Surgical causes accounted for 58% (93

of 160) of unplanned readmissions, whereas medical cau-

ses accounted for the remaining 42% (67 of 160). The 93

surgical readmissions were divided into three categories:

surgical site, surgery, and medication/equipment (Table 5).

The 67 medical readmissions were divided into nine body

systems (Fig. 4). Most surgical causes relate to the surgical

site (38% [35 of 93]). Most medical causes were gas-

trointestinal (18% [12 of 67]) and other (25% [17 of 67])

(Table 6).

Agreement of Definitions of ‘Planned’ and ‘Unplanned’

Readmissions

Assessing all three definitions for planned and unplanned

readmissions showed poor agreement (0.120) (Table 7).

Clinical and CMS had the greatest two-variable agreement

(kappa = 0.225; Table 7), clinical to hospital had the next

highest agreement at 0.163, and hospital to CMS had the

lowest agreement at 0.072. Of the 202 readmissions, 42

(21%) were planned by clinical definition, 61 (30%) by

hospital definition, and 12 (6%) by CMS definition

(Table 8).

Discussion

Decreased readmissions signifies better outcomes for

patients. The 30-day readmission rate is thus an important

quality metric that also carries financial implications as a

result of its use in the CMS reimbursement program. First

we set out to determine the readmission rate for each

subspecialty to find out if any services may be unequally

affected by the reimbursement program. We also sought

Table 4. Best-fit model of risk factors of 30-day readmission

Risk factor OR (95% CI) p value

ASA score 1.64 (1.28–2.11) \ 0.001*

Length of stay 1.07 (1.03–1.11) \ 0.001*

Discharge location

Home Reference

Home health 1.69 (1.06–2.66) 0.025*

SNF 1.30 (0.84–2.01) 0.232

Other 2.54 (1.11–5.31) 0.019*

Subspecialty

Joints Reference

Trauma 2.25 (1.46–3.47) \ 0.001*

Other 1.69 (1.08–2.64) 0.021*

* Statistically significant; OR = odds ratio; CI = confidence interval;

ASA = American Society of Anesthesiologists; SNF = skilled nursing

facility.

Fig. 2 The ROC curve represents the best-fit model based on ASA

score, length of stay, discharge location, and subspecialty. The area

under curve of 0.674 shows moderate association. LOS = length of

stay.

Fig. 3 Causes of 30-day readmission for 202 patients are medical,

surgical, or planned.
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the risk factors and causes of readmission to add to the

body of published data on this topic and identify aims for

future studies on quality improvement. Additionally, the

definitions of planned and unplanned readmission, to our

knowledge, had not been assessed for agreement and

warranted further investigation if they are to influence

repayment. We found that subspecialties involved in more

nonelective, emergent conditions (such as trauma, tumor,

and spine) have higher readmission rates. The independent

risk factors for readmission are length of stay and ASA

score, whereas the most common cause of readmission is

surgical site infection. Finally, the definition of unplanned

readmission used by CMS for repayment does not agree

with our clinical definition and therefore may be penalizing

instances of safe and cost-effective care.

This study has several limitations. First, the hospital

quality database does not track readmissions to outside

hospitals. Therefore, we believe that our 30-day readmis-

sion rate is lower than the true rate. Furthermore, the

database was unable to track patients with orthopaedic

injuries who were admitted to the medicine or general

surgery trauma service. These patients would be primed for

readmission because they are often ones who are sent home

in external fixators with planned readmission to orthopae-

dics. Grouping subspecialties based on the surgeon may

Table 5. Surgical causes of unplanned readmission*

Category Readmission cause Frequency

Surgical site Surgical site Infection 35 (38%)

Threatened wound 11 (12%)

Hematoma 8 (9%)

Dehiscence 5 (5%)

Pin site infection 2 (2%)

Seroma 1 (1%)

Total 62 (67%)

Surgery Dural tear 8 (9%)

Anemia 3 (3%)

Dislocation 3 (3%)

Revision 3 (3%)

Dead space 1 (1%)

Periprosthetic Fracture 1 (1%)

Rescheduled 1 (1%)

Total 20 (22%)

Medication/equipment Pain 4 (4%)

Allergic reaction 3 (3%)

Drug problem 3 (3%)

Brace problem 1 (1%)

Total 11 (12%)

Total 93 (100%)

* If multiple causes of readmission, priority given to the principal

admitting diagnosis on readmission.

Fig. 4 Medical causes of unplanned readmission are divided into

nine subcategories. GU = genitourinary; GI = gastrointestinal.

Table 6. Medical causes of unplanned readmission*

Cause Frequency

Gastrointestinal 12 (18%)

Neurologic 9 (13%)

Coagulopathic 9 (13%)

Pulmonary 7 (10%)

Infectious 4 (6%)

Cardiac 3 (5%)

Genitourinary/nephrological 3 (5%)

Psychiatric 3 (5%)

Other 17 (25%)

* If multiple causes of readmission, priority given to the principal

admitting diagnosis on readmission.

Table 7. Agreement analysis for three definitions of planned

Definitions Kappa statistic

Clinical–CMS 0.225

Clinical–hospital 0.163

Hospital–CMS 0.072

Fleiss–all 3 definitions 0.120

Light–all 3 definitions 0.153

CMS = Centers for Medicare & Medicaid Services.

Table 8. Planned 30-day readmissions by definition (n = 202)

Definition Planned readmissions Unplanned readmissions

Clinical 42 (21%) 160 (79%)

Hospital 61 (30%) 141 (70%)

CMS 12 (6%) 190 (94%)

CMS = Centers for Medicare & Medicaid Services.
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have also introduced error if, for example, a joint surgeon

completed a trauma surgery while on call. Third, although

the records of the readmission cohort were explored for

demographic and comorbidity data, we relied on coding to

determine this information for the patients who did not

have a 30-day readmission. The International Classification

of Diseases, 9th Revision coding has been shown to

underreport chronic and comorbid conditions [11]; there-

fore, the data may not contain the true comorbidities of the

control group. There is no gold standard definition of

planned readmission, and although we feel our clinical

definition improves on the CMS and hospital definitions, it

may not represent the true rate. Finally, our study was

conducted at an academic tertiary care center and the

results may not be generalizable to a broader orthopaedic

patient population.

We report an all-cause 30-day readmission rate of 4%.

When compared with joints, both the trauma and ‘‘other’’

subspecialties showed a correlation with increased rates of

30-day readmission. There could be many explanations for

this finding. Arthroplasty patients’ hospital stays typically

are well planned, and followup is scheduled in advance of

surgery. Close followup has been shown to reduce read-

missions [4]. Also, joint patients are more likely to be

medically optimized before surgery, limiting the number of

patients with excessive or poorly compensated or con-

trolled comorbidities. Other subspecialties perform more

trauma-related and fewer elective surgeries, thus decreas-

ing their ability to select against patients with an extensive

medical history or preemptively schedule followup

appointments. This finding is important because a hospital,

under monetary reimbursement pressures by the CMS, may

elect to deemphasize or eliminate those service lines that

incur higher readmission rates. Access to care may be

jeopardized and patient outcomes may be at risk if, for

example, a trauma center is eliminated and patients must

go further for their care. Our study suggests that the current

repayment structure favors orthopaedic centers that do

more elective procedures than trauma care.

Our study suggests that ASA score and length of stay are

independent predictors of all-cause 30-day readmission.

Length of stay has been well studied and shown to be a risk

factor for readmission in the orthopaedic literature [8, 9,

22, 23, 27]. We believe this is because patients typically

have longer admissions if they have had a more intense

procedure or have other medical conditions requiring

treatment, both of which could impart a greater risk of 30-

day readmission. We recommend that future studies

examine the benefits of close monitoring and rigorous

followup on the readmission rate of patients with extended

lengths of stay. The correlation of ASA score to increased

30-day readmissions aligns with results reported in the

orthopaedic spine literature [3, 16, 23, 25]. We believe that

an increased ASA score aligns with increased comorbidi-

ties, thus increasing the likelihood of 30-day readmission.

Discharge to ‘‘other’’ was also found to be highly predic-

tive of 30-day readmission. The category ‘‘other’’ included

hospice, long-term acute care hospital, or jail. Patients

being discharged to hospice or a long-term acute care

hospital are in frail condition and are more likely to return

to the hospital for conditions related to their surgery or

other medical complaints. Although our study and the CMS

repayment programs focus on short-term outcomes, future

studies should examine these risk factors in regard to long-

term outcomes because they may impact morbidity, mor-

tality, and healthcare costs.

Our study finds that approximately 60% of unplanned

30-day readmissions are the result of surgical complica-

tions. This is low compared with other orthopaedic studies

[9, 27]. As we would expect with a low incidence of sur-

gical readmission, our medical 30-day readmission rate of

42% is high when compared with other studies [18, 20, 23].

The most common cause of surgical readmission is surgical

site infection. Our rate appears to be consistent with other

studies reporting on a variety of orthopedic procedures [9,

28]. The threatened wound category represents 7% of the

unplanned readmissions. These are cases in which the

patient was readmitted for intravenous antibiotics; how-

ever, wound cultures were negative and the Centers for

Disease Control and Prevention definition of surgical site

infection was not met. Theoretically, these patients could

be treated in an outpatient setting and may not require

admission. Alternatively, treatment could occur in an

emergency department 23-hour observation unit. Elimi-

nating readmissions for threatened wounds would decrease

unplanned readmissions by 9% or absolute 0.3%. There-

fore, we envision the development of protocols to manage

these threatened wound patients in the clinic or primary

care setting as an avenue of readmission reduction. The

causes of medical readmission seem diffuse. The most

common causes are unrelated trauma, pulmonary embo-

lism, and gastrointestinal bleed. From these data, we are

unable to single out a specific cause of readmission that

could be targeted by a quality improvement program.

Rather, we suggest that more generalizable methods be

studied to comprehensively lower the readmissions as a

result of other medical causes. One example of this would

be followup telephone calls after discharge, which have

been validated as a means of reducing readmission in

medicine patients but not yet in orthopaedic patients [13].

The definitions of a planned readmission as articulated

by CMS, the hospital, and the providers showed poor

agreement with one another in this study. This represents a

serious problem because providers are incentivized to

provide care that may not be best for the patient. If, for

example, a patient is sent home on conservative
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management but the disease progresses and ultimately

requires surgery in the next 30 days, CMS penalizes the

readmission as ‘‘unplanned.’’ Under this system, surgeons

may be dissuaded from trialing conservative management

and thus recommend surgery more often. This is not a safe

practice. The shortcomings of using coding to determine

quality metrics have been reported previously [1, 14, 19,

24]. We found that the CMS definition of planned, which is

currently used for withholding reimbursements from hos-

pitals, labeled 30 readmissions that our authors felt were

safe, best-practice management (as defined by the clinical

definition) as unplanned readmissions. The CMS withheld

payments from 2213 hospitals in fiscal year 2013, totaling

USD 280 million in readmission penalties [7]. The findings

of this study suggest that hospitals are being penalized for

planned readmissions, which represent responsible, cost-

effective care.

Our study demonstrates the differences in readmission

rate by subspecialty within orthopaedics. This suggests that

nonelective services such as trauma and tumor bolster the

30-day readmission rate and are therefore the largest con-

tributor to repayment penalties. This is an important finding

because minimizing these services as a result of financial

incentives could greatly limit access to care for patients

who need it most. The results of our study also identify

potential avenues of readmission reduction. We would like

to develop a consensus on the treatment of patients with

threatened wounds. Minimizing readmissions for surgical

site complications could greatly reduce unplanned read-

missions. We have also implemented a telephone followup

program for all patients discharged to a SNF. We feel this

intervention may reduce 30-day readmissions in that pop-

ulation, but future studies will need to evaluate this in both

the SNF and home discharge populations. Finally, we

believe that our study, and others like it, have adequately

demonstrated the pitfalls of using coding to determine

quality metrics. From a hospital standpoint, we propose

that an option be added to charting so that a physician can

clearly identify when a patient will be returning for a

planned readmission. From a CMS standpoint, we propose

that they broaden their definition of planned to include

patients who are returning for staged procedures. With

these adjustments, there could be both a decrease in 30-day

readmissions as well as a decrease in data coding

discrepancies.
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