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Abstract

Patients are discharged to home or inpatient settings following primary unilateral total knee
arthroplasty (TKA). We identified predictors of inpatient discharge and 3-month postoperative
range of motion (ROM) and patient-reported physical function improvement (VR12 PCS) between
these discharge settings. We studied prospectively collected cohortdata for 738 TKAs between
April 2011 and April 2013. Significant adjusted predictors of inpatient discharge included older
age, female gender, surgeon, comorbidity, lower PCS, and BMI >40. Only lower preoperative
ROM predicted postoperative ROM. Inpatient discharge and higher preoperative PCS predicted
lower PCS improvement. Home-based rehabilitation was associated with greater 3-month PCS
improvement and showed no difference with 3-month ROM. TKA inpatient discharge should be
based on patient care requirements rather than perceived benefit of improved ROM and physical
function.
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Introduction

Total knee arthroplasty (TKA) is an effective measure in improving pain and returning
function to individuals afflicted with knee osteoarthritis'-4. Nationwide, the annual number
of TKAs performed is approaching 700,000 procedures with an aggregated cost of over $11
billion dollars®>’. TKAs are expected to approach 3.5 million procedures per year by 20308.
Historical evidence suggests that this will likely place a large burden on inpatient
rehabilitation facilities3%19, Appropriate and judicious use of limited healthcare resources
will require an evaluation of the available discharge settings in terms of patient outcomes
and value3.

Currently, most patients are discharged either to home or to an inpatient setting such as a
skilled nursing or acute rehabilitation facility. The decision to discharge a patient to an
inpatient setting following TKA depends on many factors. Patient characteristics and
preferences, baseline living situation, regional practice patterns, and clinician preferencesare
considered in planning discharge disposition 21112 Receipt of rehabilitative care in an
inpatient setting is estimated to cost between two and tentimes as much as an episode of care
in a home-based model#1314, Little research has been done to investigate variations in
patient outcomes between these two rehabilitation models for primary TKA patients
specifically?19. A few previous studies suggest that discharge disposition has little influence
on patient outcomes or postoperative complications 131213 However, aninvestigation
completed in 2010 has identified higher 90-day readmission rates and complication ratesfor
patients sent to skilled nursing facilities 1°.

More information regarding patient outcomes and discharge setting may inform the
decisions made by patients and clinicians following TKA. We sought to identify
preoperative patient characteristics that predict discharge to inpatient rehabilitation and, by
extension, greater resource utilization, in an observational prospective cohort undergoing
primary TKA. An additional goal of this investigation was to identify any differences in
patient-reported or functional outcomes between those who were discharged to home-based
or inpatient rehabilitation settings. We hypothesized that no clinically relevant differences in
patient-reported or functional outcomes would be observed between patients discharged
directly home and those discharged to an inpatient setting following unilateral primary TKA.
Additionally, we hypothesized that there would be no differences in the complication rates
between these two populations after risk-adjustment.

Material and Methods

This study reports a retrospective analysis of prospectively collected cohortdata for primary
unilateral total knee arthroplasties performed between April 1, 2011 and April 30, 2013 at a
rural tertiary academic medical center in northern New England. We obtained approval for
this study from the local Institutional Review Board (Committee for the Protection of
Human Subjects #28157), which waived the requirement for individual informed consent.
One author was partially supported by this project by a federal grant through the National
Institute of Arthritis and Musculoskeletal and Skin Diseases; there were no other funding
sources for this research. Simultaneous bilateral TKAs were excluded due to anticipated
differences in post-operative ambulatory capabilities and potential need for post-discharge
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services to the unilateral TKA population. There were noexclusions based on age, gender, or
comorbidity profile.

Our initial query on procedural data at the institution identified 746 unilateral primary TKAs
among 716 patients. We removed two non-TKA surgeries that were incorrectly labeled as
TKAs, five bilateral simultaneous procedures were removed for being incorrectly labeled as
unilateral TKAs, and one surgery involved a pre-existing condition that required a
concurrent plastic surgery procedure at the time of TKA. This patient required
immobilization of the knee after surgery and additional treatments not consistent with
“primary” TKA. These removals resulted in a total of 738 TKAs, among 708 patients, that
were included in our analysis.

Variables including age, sex, race, ethnicity, body mass index (BMI), discharge disposition,
length of stay, range of motion (ROM) measurements, and patient-reported outcome
measure (PROM) responses were queried from electronic medical records (EMR) through
the institution's centralized data warehouse. Our EMR and data warehouse includes both
hospital and clinic records from our institution and its affiliates. Reflecting the region's
demographics, both race and ethnicity were 99% white and were not used in analyses.
Manual review of the EMR was conducted as needed to confirm values. In order to calculate
a pre-operative Charlson Comorbidity Index (CCI) score, individual patient charts were
reviewed as of the time of admission!6. Complications, hospital readmissions within 30 days
of surgery, manipulation under anesthesia (MUA) procedures and reoperations on the index
joint within 90 days of surgery were similarly collected from individual review of the
patient's medical records.

The repeated measures of BMI, ROM, and PROMSs were captured prospectivelyat two time
periods relative to the surgery: these time periods were defined as baseline (180 — 0 days
before surgery) and 3-months post-operative (57 — 110 days after surgery). If a patient had
these measures repeated within each time period, then the completed value later in time
(closer to the surgery preoperative, further away from the surgery postoperatively) was
selected to be the value for that time period.

Primary outcomes included discharge disposition, ROM, complications, and PROM scores.
Discharge disposition was classified as home-based rehabilitation or inpatient rehabilitation,
as shown in Table 1. Baseline ROM, intra-operative ROM, and post-operative ROM were
prospectively collected. Complications were defined as deep infection within one year of
surgery and the following adverse events occurring within 90 days post-operation: death,
superficial infection, periprosthetic fracture, other fracture, deep vein thrombosis (DVT),
and pulmonary embolism (PE). Superficial infection was defined as any infection adjacent
to the knee within 90 days of surgery that did not require surgical treatment. Deep infection
was defined as an intra-articular infection confirmed by the Infectious Diseases Society of
America criterial?,

As a part of daily clinical practice, prospectively administered PROM responseswere
collected at least once preoperatively and at multiple postoperative time points. PROM
assessments were made using the Veterans RAND 12-item (VR-12). The VR-12 is a non-
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proprietary patient questionnaire that evaluates patient limitations due to physical and
emotional problems. Patient responses are used to quantify a physical component score
(PCS) and a mental component score (MCS). Lower PCS scores indicate poorer self-
reported physical function while lower MCS scores indicate more role limitations due to
emotional concerns. Both scores are normalized to an adultAmerican population at a score
of 50 and a standard deviation of 10 points. This questionnaire and its scoring algorithms
were developed from the Short Form 36 (SF-36®)18-20,

We conducted multivariate predictive models for predicting outcomes following primary,
unilateral TKA. Linear regression was used for predicting ROM and VR-12 physical
function change at 3-months post-operative; logistic regression was used for predicting
inpatient discharge. The discharge model only includes variables that were obtainable before
hospital admission for the TKA. The 3-month models include variables known at the time of
hospital discharge (including length of stay and discharge disposition as adjusting variables).
Since 30 patients had separate surgeries in the data set, we clustered on the patient. Not all
patients returned for 3-month follow-ups and the cluster effect was not necessary in the
ROM and VR-12 change models. All analyses were conducted using Stata MP 12 (Stata
Statistical Software. Version 12. College Station, TX: StataCorp LP; 2012).

A total of 738 unilateral TKAs in 708 patients performed between April 15t, 2011 and April
30th, 2013 were included in the study. Patients had a mean age of 64.7 years and a mean
preoperative BMI of 32.2. Fifty-seven percent were female. Following TKA, 74.4% (549) of
patients were discharged to home-based rehabilitation and 25.6% (189) were discharged to
inpatient rehabilitation. Additional information is available in Table 2 and the results tables
(Tables 3-5).

We conducted t-tests and chi-squared analyses to determine whether there were any
significant preoperative differences between our three patient groups: all surgeries (N=738),
patients with 3-month postoperative ROM (429), and patients with both preoperative and 3-
month postoperative VR-12 PCS (358). There were no differences in preoperative BMI,
PCS score, age at surgery, or gender between the three groups. However, both of the patient
groups for the ROM and PCS models had higher mean preoperative VR-12 MCS than the
surgeries as a whole (ROM model 50.2 vs. 46.3, P=0.001; PCS model 49.9 vs. 46.9,
P=0.012). Both of the sub-models also had higher mean preoperative ROM of the operated
knee (ROM model 107.6 degrees vs. 103.8, P=0.016; PCS model 107.9 vs. 104.3, P=0.022).

Table 3 illustrates a multivariate model predicting inpatient discharge following primary
TKA. When compared to home-based care, adjusted predictors of discharge to inpatient
settings included age over 65 in a dose-response relationship, female gender, presence of at
least one comorbid condition, preoperative PCS score from 20-30, and morbid obesity. PCS
score under 20 trended for predicting inpatient discharge, but was not statistically significant
(P=0.075). Surgeon 1 performed the most TKAs in the time period and was selected as
individual of reference. Compared with Surgeon 1, three participating surgeons were
significantly less likely to discharge patients to an inpatient rehabilitation setting. In addition
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to surgeon, two days of the week for the surgery (Tuesday and Thursday, compared to
Monday) and right knee laterality were protective against inpatient discharge.

Table 4 displays our model predicting 3-month ROM following primary unilateral TKA.
Compared to home rehabilitation, inpatient discharge was not predictive of higher ROM
(P=0.143). Compared to age < 55, ages 55 — 59, 70 — 74, and 80+ had higher 3-month ROM;
however, these did not follow a pattern in all age groups. Two surgeons had higher post-
operative ROM compared to Surgeon 1; two other surgeons also trended for higher ROM.
As expected, lower pre-operative ROM was highly predictive of lower post-operative ROM.
Gender, length of stay, pre-operative VR-12 physical function, Charlson comorbidity index,
pre-operative BMI, and TKA laterality were not predictive of post-operative ROM.

Table 5 indicates predictors of the VR-12 PCS change score at 3-months post-operative
(PCS at 3 months minus PCS preoperative). Inpatient discharge and longer LOS were
predictive of less improvement in PCS, while lower preoperative PCS (in a strong dose-
response relationship), several surgeons compared to Surgeon 1, and lower preoperative
ROM were associated with greater PCS improvement. Age, gender, Charlson comorbidity,
BMI, and laterality were not significant. This model included 358 surgeries because we
restricted it to only patients that completed both preoperative and 3-month postoperative
VR-12 questionnaires.

The short-term known complications noted in this population of primary TKAs were
minimal and comparable to previous studies?1-23. Within the 90-day postoperative period,
there were no deaths, one periprosthetic fracture (0.1%), five superficial infections (0.7%),
six DVTs (0.9%), and three patients diagnosed with pulmonary embolism (0.4%). Twenty-
nine patients (4.1%) underwent MUA within 90 days of their initial intervention. There were
five readmissions (0.7%) within 30 days of surgery. At one-year follow-up,
fiveknownpatients (0.7%) among all 708 patients and 738 surgerieshad acquired a deep
infection within the joint. Due to these low counts, we did not pursue individual predictive
models of complications.

The demand for TKA is projected to increase significantly in the next decade8 and discharge
disposition greatly influences the total cost of care following TKA. Patient-reported
outcome measures are becoming increasingly important in comparative effectiveness
research. They highlight issues that areof significant interest to patients and may inform
patient expectations of what improvements they can anticipate following a procedure. When
the adjusted outcomes of home-based and inpatient rehabilitation following primary TKA
were compared, we found that inpatient-based programs predicted lower patient reported
physical function improvement changes, no difference in postoperative VR-12 mental
component score (results not shown), and no difference in achieved knee ROM at three
months after surgery. These findings reinforce the notion that inpatient-based rehabilitation
does not to appear to improve on patient physical function or range of motion when adjusted
for other factors over home-based care, despite some widespread arguments.
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Apart from race and ethnicity, reflecting the geographic region, demographic and baseline
data of patients included in this study do not appear to differ significantly compared to
previous studies1324, Patients electing to undergo TKA at our institutionare enrolled in a
prospective data registry linked to a quality-based clinical pathway which is based on
literature and consensus-based best practices?®. Our patients receive care according to a
highly standardized regimen with prospective clinical data collection in order to measure
and compare treatment effectiveness. Patients also participate in a formalized shared
decision-making process to ensurethose receiving TKA have failed nonsurgical management
of their joint disease and are appropriately informed of the risks and benefits of joint
replacement. When compared to similar studies using retrospective review of patient data,
an equal or higher proportion of our patients were discharged directly home following their
surgery 1314 When all of these conditions are considered, this study population presents an
acceptable sample of patients with appropriate data capture in the current healthcare
environment from which to draw conclusions regarding the efficacy of different discharge
scenarios.

We identified the following predictors of inpatient dischargein our prospective cohort: older
age groups compared to age < 55 in a dose-response relationship, female gender, operating
surgeon, presence of at least one comorbid condition, preoperative PCS score of 20-30 (with
PCS <20 trending but not significant) compared to PCS=40, BMI over 40, right laterality,
and surgeryday of the week. Previous studies also identified the association with age,
gender, and the presence of comorbidities with discharge to inpatient rehabilitation 3:9:24.26,
The association between BMI and discharge disposition has been less well documented. One
study recently reported that morbidly obese patients (BMI>40) undergoing TKA were
slightly more likely to be discharged from the hospital to a rehabilitation facility than their
overweight (BMI<30) counterparts?’. Our findings suggest a much higher association of
morbid obesity and discharge to an inpatient rehabilitation setting. The odds of morbidly
obese patients being discharged to inpatient rehabilitation were 4.26 times greater than
patients with preoperative BM1<30. (P=0.004).

Our findings also demonstrated that discharge disposition does not predict achieved ROM at
three months following TKA. Among our adjusting factors, only baseline ROM had a
consistent predictive value, where smaller ROM pre-operatively highly predicted smaller
ROM post-operatively. While not surprising, it is worth noting the difficulty of both
determining what can predict ROM change, and the difficulty of truly improving upon
baseline ROM. To our knowledge, no other study has investigated the relationship between
achieved ROM following TKA and discharge disposition. Restoring adequate ROM is an
important goal of arthroplasty and is one of the few clinical measures that a surgeon can use
to compare outcomes 2829, The lack of difference in ROM gains between patients
discharged home and to inpatient rehabilitation further reinforces the need to carefully
evaluate this use of healthcare resources.

We are unaware of any previous study that has reported a prediction between discharge
disposition and change in VR-12 physical function between pre- and postoperative time
periods. This study demonstrates a statistically significant, and arguably clinically
significant, association between discharge to home-based rehabilitation and improved PCS

J Arthroplasty. Author manuscript; available in PMC 2017 January 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

M.Rissman et al.

Page 7

scores when compared to inpatient rehabilitation. PCS scores in patients discharged to
home-based rehabilitation had a greater PCS improvement of 4.5 compared to inpatient
discharges at 3-months post-operative, among patients that had both baseline and 3-month
PCS scores. This model adjusted for age at surgery, gender, length of stay, baseline VR-12,
surgeon, comorbidities, baseline BMI, baseline ROM, and laterality. We also note that
adjusted PCS change was largely predicted by baseline PCS in a strong dose-response
relationship: patients with lower baseline scores improve much more than patients with
higher baseline scores. Further studies should investigate the merit of performing primary
TKAs on patients with self-reported physical function that is already above the normal
American adult score of 50.

In a randomized controlled trial published in 2008, Mahomed et al. found no significant
differences in SF-36 PCS or MCS scores at three months and one year in primary TKA
patients randomized to an inpatient or home rehabilitation arm. Patients assigned to either
inpatient or home-based rehabilitation were similar on all measured outcomes except for
health systems costs, which were significantly higher in the inpatient arm. The patients,
however, were only compared using WOMAC and SF-36 scores and not other factors like
age, gender, or BMI. The mean LOS was 6.3 and 7.0 days for each arm, while our mean
LOS was only 3.3 days, making these populations difficult to compare!3. Peiris et al.
recently reported in a prospective observational study that adults receiving inpatient
rehabilitation for lower limb orthopaedic conditions are largely inactive and not meeting
physical activity guidelines for older adults?8. When combined with the findings in our
study, we hope to inform patient and provider expectations of what improvements in
physical function can be made in various rehabilitation settings, as well as the necessity of
obtaining physical function both pre- and post-operatively.

We acknowledge several limitations to this study. First, the generalizability of these results
may be limited by the homogenous demographics of this patient populationand to patients
undergoing primary TKA at large, high-volume institutions. However, the race and ethnicity
of our patients largely reflects the rural New England region, as well as national estimates of
the population undergoing primary TKAZ2, Although not racially or ethnically diverse, our
general TKA patient population also presents a wide range of household incomes and
achieved education (data not shown). Secondly, we have significant missingness in certain
variables, especially ROM, particularly at follow-up visits. While not rare for observational
data in a real-world setting, analyses have decreasing numbers over time due to patients lost
to follow-up, failure to complete surveys, or lack of full provider participation in
postoperative data collection. Given our attempt to study the unselected population of
patients rather than a selective group, this issue was not unexpected. Our 3-month follow-up
models only included patients that had completed baseline and follow-up ROM and VR12,
respectively. Currently, we have limited capability to determine whether any complications
occurred at other institutions. All reported complications were treated by our institution; as
the only tertiary referral institution in the region, we anticipate that we have captured most
patient complications among our local population. Despite these limitations, including the
patient populations of all of our attending arthroplasty surgeons in our analysis permit the
data to reflect the outcomes of an entire population undergoing a single procedure and
should decrease the chance of selection bias. Additionally, and common with observational
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prospective cohortdata, we may have omitted variable bias that may further explain some
differences between our home and inpatient discharge populations, such as baseline living
situation and other sociodemographic variables, measures of frailty, medication use, and
laboratory results. Other variables, particularly ROM and BMI (height), may vary widely in
accuracy and precision by the clinical personnel recording them.

Conclusions

These findings challenge the notion that inpatient rehabilitation offers improved outcomes
for patients electing to undergo total knee replacement. Our work demonstrates that
discharge to home-based rehabilitation following TKA may provide previously unidentified
benefits for patients resulting in higher PROM scores, similar complication rates, and
similar knee ROM. While a certain percentage of patients will likely require post-discharge
inpatient services going forward, those should be based on patient care requirements rather
than the perceived benefit of improved surgical outcomes.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1

Definition and counts of home and inpatient discharge, as reported in EMR.

Discharge Type Count | % Discharge Category

Custodial Care 1 0.1 Home

Home 20 2.7 Home

Home with Visiting Nurse 528 71.5 | Home

Intermediate Care Facility 1 0.1 Inpatient

Rehabilitation Center —Acute Care 11 15 Inpatient

Rehabilitation Center —Stand Alone | 11 15 Inpatient

Skilled Nursing Facility 80 10.8 | Inpatient

Swing Bed 86 11.7 | Inpatient

Total 738 100 | Home 549 (74.4%), Inpatient 189 (25.6%)
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Background information on our population (N=738) unavailable in Tables 1 and 3.

Table 2

Variable Mean IQR (25-75%) | Range
Age at Surgery 64.7 (SD 10.4) | 57.8-713 30.3-89.9
Pre-Op BMI 33.0 27.6-37.0 17.7-66.1
3-month BMI 32.2 26.2 - 36.2 19.4-67.1
Pre-Op PCS 32.6 23.6-40.3 9.1-718
3-month PCS 40.9 32.0-50.1 119-735
3-month PCS change | 8.3 (SD 12.8) -0.1-17.8 -31.4-373
Pre-Op MCS 48.6 35.0-61.7 20.8-73.5
3-month MCS 53.8 46.6 - 63.1 13.6-73.0
Length of Stay 3.3 days 24-34 1.2-135
Pre-Op ROM 106 degrees 95-120 30-145
Intra-Op ROM 117 degrees 110-125 90 - 145
3-month ROM 110 degrees 100 - 120 25-140

Page 12

IQR indicates interquartile range (25th to 75th percentile of values); SD, standard deviation; Pre-Op, pre-operative (latest visit prior to surgery
date, up to 180 days earlier); BMI, body mass index; 3-month, visit closest to 3-months after surgery date, defined as 57-110 days from surgery
date); PCS, Veterans RAND 12-1tem Physical Component Score (normalized to 50 on a 1-100 scale, higher is healthier); MCS, Veterans RAND
12-Item Mental Component Score (normalized to 50 on a 1-100 scale, higher is healthier); ROM, range of motion in angle degrees of the operated
knee(higher has larger range); Intra-op, ROM taken during the surgery.

Length of stay here is derived from minutes; in later analyses, it is defined in whole days.
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Table 3

Page 13

Multivariate model predicting inpatient discharge following primary unilateral total knee arthroplasty

Variable Home Discharge | Inpatient Adjusted OR | Adjusted 95% CI | Adjusted P-Value
n=547, %(#) Discharge
n=186, %(#)
Age Group (ref = <55) 87 (110) 13 (17)
55-59 85 (99) 15 (18) 1.35 0.57-3.23 0.496
60-64 84 (112) 16 (21) 1.46 0.63-3.38 0.381
65-69 76 (111) 24 (36) 3.06 1.41-6.64 0.005
70-74 65 (55) 35(29) 4.95 2.08-11.78 <0.001
75-79 53 (38) 47 (34) 11.13 4.61-26.84 <0.001
80+ 41 (24) 59 (34) 16.12 6.38-40.69 <0.001
Surgery Day (ref = Monday) 73 (105) 27 (39)
Tuesday 79 (214) 21 (57) 0.44 0.20-0.98 0.044
Wednesday 65 (68) 35 (36) 0.66 0.28-1.54 0.337
Thursday 75 (124) 25 (41) 0.30 0.13-0.74 0.009
Friday 70 (38) 30 (16) 0.58 0.21-1.59 0.291
Gender (ref = Male) 83 (263) 17 (53)
Female 68 (286) 32 (136) 2.67 1.68-4.23 <0.001
VR-12 PCS (ref = 40+) 81 (130) 18 (29)
30-40 82 (124) 18 (27) 0.99 0.51-1.90 0.972
20-30 68 (153) 32 (71) 2.37 1.32-4.25 0.004
<20 69 (55) 31(25) 2.01 0.93-4.35 0.075
Surgeon (ref=Surgeon 1) 65 (119) 35 (64)
Surgeon 2 70 (86) 30 (36) 0.66 0.32-1.38 0.274
Surgeon 3 65 (72) 35 (39) 2.11 0.88-5.02 0.092
Surgeon 4 74 (37) 26 (13) 0.21 0.07-0.61 0.004
Surgeon 5 87 (138) 13 (21) 0.26 0.12-0.54 <0.001
Surgeon 6 86 (97) 14 (16) 0.37 0.15-0.90 0.028
Charlson (ref=0) 82 (348) 18 (78)
1-3 74 (73) 26 (25) 2,51 1.35-4.70 0.004
4-5 66 (97) 34 (50) 1.76 1.01-3.05 0.046
6-9 45 (29) 55 (35) 2.44 1.22-4.88 0.011
BMI Group (ref = Normal - 80(109) 20 (27)
Overweight <30)
Obese 30-39 79 (97) 21 (26) 0.94 0.44-2.00 0.868
Morbid Ob 40+ 58 (32) 42 (23) 4.26 1.81-10.03 0.001
Pre-Op ROM Group (ref = >110) 82(130) 18 (29)
90-110 72 (151) 28 (59) 1.43 0.76-2.69 0.273
<90 61 (30) 39 (19) 1.85 0.78-4.34 0.160
Laterality (ref = left) 72 (249) 28 (98)
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Variable Home Discharge | Inpatient Adjusted OR | Adjusted 95% CI | Adjusted P-Value
n=547, %(#) Discharge
n=186, %o(#)
Right 77 (300) 23 (91) 0.63 0.43-0.92 0.016

Missing values for each variable were included in the model, but not displayed. Hence, numbers and percentages may not add up to 738 and 100
for each variable and value. ClI indicates confidence interval; OR, odds ratio; ref, reference group; Charlson, Charlson Comorbidity Index; Ob,

obesity.

Clustered on the 708 individual patients among the 738 primary unilateral TKAs.

J Arthroplasty. Author manuscript; available in PMC 2017 January 01.



1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

M.Rissman et al. Page 15
Table 4
Multivariate linear regression model predicting 3-month ROM following primary unilateral total knee
arthroplasty.
Variable Count % of variable (n) | Adjusted 3-month ROM (degrees) | 95% CI P-Value
Discharge (ref = home) 77 (331)
Non-Home 23 (98) -2.74 -6.40-0.93 0.143
Age Group (ref = <55) 17 (74)
55-59 16 (67) 5.07 0.38-9.76 0.034
60-64 18 (79) 4.00 -1.20-9.20 0.131
65-69 21(89) 3.81 -0.95 - 8.56 0.116
70-74 11 (48) 5.66 0.09-11.23 0.046
75-79 9 (40) 2.98 -3.82-9.78 0.390
80+ 8(32) 7.62 1.63-13.61 0.013
Gender (ref = Male) 43 (183)
Female 57 (246) -1.12 -3.89-1.64 0.425
Length of Say (ref 1-2) 36 (155)
3 43 (186) -2.82 -5.86-0.23 0.070
4 13 (57) -0.69 -5.44 - 4.05 0.774
5+ 7(31) 0.84 -5.34-7.02 0.789
VR-12 Pre-Op PCS(ref = 40+) 20 (86)
30-40 24 (104) 1.36 -2.79-5.51 0.520
20-30 32 (138) 2.25 -1.71-6.20 0.265
<20 10 (41) 1.52 -3.89-6.93 0.582
Surgeon (ref=Surgeon 1) 7(31)
Surgeon 2 19 (82) 10.17 2.82-17.52 0.007
Surgeon 3 20 (86) 9.62 2.75-16.50 0.006
Surgeon 4 8(33) 461 -3.17-12.39 0.245
Surgeon 5 28 (120) 5.74 -1.08 - 12.56 0.099
Surgeon 6 18 (77) 6.34 -1.14-13.82 0.097
Charlson (ref=0) 58 (250)
1-3 14(59) -1.11 -4.90-2.68 0.565
4-5 21(89) -0.53 -4.56 — 3.50 0.796
6-9 7(31) 3.26 -0.87-7.39 0.122
Pre-Op BMI Group (ref = Normal <25) | 43 (81)
Moderate Obes 30-34 42 (79) -0.09 -4.20-4.01 0.965
Morbidly Obes 40+ 16 (30) 1.44 -4.12 -6.99 0.612
Pre-Op ROM Group (ref = >110) 43 (103)
90-110 48 (115) -5.39 -8.81--1.97 0.002
<90 10 (24) -15.33 -23.03--7.63 | <0.001
Laterality (ref = Left) 46 (196)
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Variable

Count % of variable (n) | Adjusted 3-month ROM (degrees)

95% ClI

P-Value

Right

54 (233) 0.94

-1.65-3.53

0.476

Due to incomplete follow-up at 3 months, 429 of the initial surgeries are included in this Table. There was no cluster effect because no individual

had complete follow-up at 3 months separately for multiple surgeries. Since this is a subpopulation of the original 738 surgeries, we are also

reporting the counts.Missing values for each variable were included in the model, but not displayed. Percentages and counts may not add up to 100

and 429, respectively, due to missingness.
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Table 5

Multivariate linear regression model predicting VR-12 change between 3-month postoperative and

1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

baselinePCS scores.

Variable Count % of variable (n) | Adjusted VR-12 PCS change score | 95% ClI P-Value
Discharge (ref = home) 78 (281)

Non-Home 22 (77) -4.48 -6.84 - -2.13 | <0.001
Age Group (ref = <55) 17 (60)

55-59 16 (57) 0.16 -3.96 - 4.29 0.937

60-64 18 (64) 2.06 -1.97 - 6.09 0.316

65-69 22 (80) 3.46 -0.31-7.23 0.072

70-74 13 (45) 2.81 -1.71-7.32 | 0.223

75-79 8(29) 3.18 -2.20 - 8.56 0.246

80+ 6 (23) -1.47 -6.72-3.79 | 0584
Gender (ref = Male) 43 (153)

Female 57 (205) 152 -0.85-3.88 0.209
Length of Say (ref 1-2) 39 (139)

3 41 (147) -3.79 -6.35--1.24 | 0.004

4 15 (52) -4.70 -8.64--0.76 | 0.020

5+ 6 (20) -2.73 -8.33-2.87 0.338
VR-12 Pre-Op PCS(ref = 40+) 25 (90)
30-40 27 (97) 10.55 7.51-13.60 <0.001

20-30 38(135) 16.93 14,12 -19.74 | <0.001
<20 10 (36) 23.95 19.87 - 28.03 | <0.001
Surgeon (ref=Surgeon 1) 5(19)

Surgeon 2 23 (81) 4.75 0.13-9.38 0.044

Surgeon 3 23(82) 5.40 1.01-9.79 0.016

Surgeon 4 4 (15) 4.58 -2.20-11.36 | 0.185

Surgeon 5 23(81) 7.15 2.20-12.09 0.005

Surgeon 6 22 (80) 4.23 -0.51-8.96 0.080
Charlson (ref=0) 57 (205)

1-3 14 (49) -2.73 -6.48-1.02 | 0.153

4-5 22 (78) -1.28 -4.28-1.72 0.403

6-9 7(26) -0.74 -456-3.07 | 0.702
Pre-Op BMI Group (ref = Normal <25) | 45 (66)

Moderate Obes (30-34) 40 (59) -1.90 -581-2.00 | 0.339

Morbidly Obes 40+ 15 (22) -2.22 -6.47 - 2.02 0.304
Pre-Op ROM Group (ref = >110) 44 (85)

90-110 46 (89) 3.78 0.49-7.07 0.025
<90 11 (21) 3.12 -2.14-8.38 0.244
Laterality (ref = Left) 46 (166)

J Arthroplasty. Author manuscript; available in PMC 2017 January 01.




1duosnue Joyiny 1duosnuen Joyiny 1duasnuen Joyiny

1duasnuen Joyiny

M.Rissman et al.

Page 18

Variable

Count % of variable (n) | Adjusted VR-12 PCS change score

95% ClI

P-Value

Right

54 (192) 0.86

-1.48-3.20

0.469

The surgeries are restricted to patients who completed both baseline and postoperative VR-12 questionnaires (n=358). There was no cluster effect

because no individual had complete follow-up at 3 months separately for multiple surgeries. Since this is a subpopulation of the original 738

surgeries, we are also reporting the counts. Missing values for each variable were included in the model, but not displayed. Percentages and counts

may not add up to 100 and 358, respectively, due to missingness.
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