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Original Article

Introduction

Total hip arthroplasty (THA) and total knee arthroplasty 
(TKA) are cost-effective procedures that improve the health-
related quality of life for patients with advanced symptom-
atic joint damage, including those with rheumatoid arthritis 
(RA) [11,17,31]. Patients with RA comprise just 0.5% to 1% 
of the general population but nearly 2% to 4% of those 
undergoing THA or TKA [10,12,23,36]. While the current 
rates of arthroplasty utilization among RA patients remain 
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Abstract
Background: Total hip arthroplasty (THA) and total knee arthroplasty (TKA) are cost-effective procedures that decrease 
pain and improve health-related quality of life for patients with advanced symptomatic arthritis, including rheumatoid 
arthritis (RA). Patients with RA have a longer length of stay (LOS) after THA or TKA than patients with osteoarthritis, 
yet the factors contributing to LOS have not been investigated. Purpose: We sought to identify the factors contributing 
to LOS for patients with RA undergoing THA and TKA at a single tertiary care orthopedic specialty hospital. Methods: 
We retrospectively reviewed data from a prospectively collected cohort of 252 RA patients undergoing either THA 
or TKA. Demographics, RA characteristics, medications, serologies, and disease activity were collected preoperatively. 
Linear regression was performed to explore the relationship between LOS (log-transformed) and possible predictors. A 
multivariate model was constructed through backward selection using significant predictors from a univariate analysis. 
Results: Of the 252 patients with RA, 83% were women; they had a median disease duration of 14 years and moderate 
disease activity at the time of arthroplasty. We had LOS data on 240 (95%) of the cases. The mean LOS was 3.4 ± 1.5 
days. The multivariate analysis revealed a longer LOS for RA patients who underwent TKA versus THA, were women 
versus men, required a blood transfusion, and took preoperative opioids. Conclusion: Our retrospective study found that 
increased postoperative LOS in RA patients undergoing THA or TKA was associated with factors both non-modifiable 
(type of surgery, sex) and modifiable (postoperative blood transfusion, preoperative opioid use). These findings suggest 
that preoperative optimization of the patient with RA might focus on improving anemia and reducing opioid use in efforts 
to shorten LOS. More rigorous study is warranted.
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stable, these patients experience significant improvements 
following total joint arthroplasty (TJA) [8,22]. However, the 
use of TJA has led to a marked increase in overall cost, spe-
cifically postoperative inpatient costs, which is the largest 
expenditure for this procedure. As inpatient costs make up 
the largest proportion of expenditures for TKA, cost contain-
ment efforts need to address length of stay (LOS) [18,28]. 
Patients with RA have a longer LOS after THA or TKA, yet 
the factors contributing to LOS in patients with RA have not 
been identified [4].

Patient-related factors such as age and co-morbidities 
and hospital or surgeon-related factors may contribute to 
extended LOS [24]. Whether there are unique factors that 
contribute to LOS for RA patients undergoing TJA is 
unknown [6]. The purpose of this study was to identify the 
factors contributing to LOS for patients with RA undergo-
ing THA or TKA at a single tertiary care orthopedic spe-
cialty hospital.

Methods

A retrospective review was performed from a prospectively 
collected observational cohort of 252 patients with RA 
undergoing either THA or TKA between October 2013 and 
November 2018 at a tertiary care center specializing in 
musculoskeletal health. Patients were identified and 
screened as part of the Perioperative Flare in Rheumatoid 
Arthritis study as detailed by Goodman et al [9] and Morse 
et al [20].

In brief, demographics, RA characteristics, medications, 
and disease activity were systematically collected. 
Demographics included age, gender, relevant past medical 
history, body mass index (BMI), RA duration, surgical type 
(THA or TKA), race, ethnicity, and employment status. 
The 2010 or 1987 American College of Rheumatology/
European League Against Rheumatism criteria was used to 
classify RA. Additionally, a physical examination by one 
of the authors or another hospital rheumatologist con-
firmed the diagnosis. Medications recorded included the 
use of nonsteroidal anti-inflammatory drugs (NSAIDs), 
steroids, methotrexate or other conventional disease modi-
fying anti-rheumatic drugs (DMARDs), opioids, and bio-
logics. Recent opioid use was recorded as well as the opioid 
prescribed, but duration of opioid use and daily dose were 
not recorded. Perioperative management of the patient 
with RA included cessation of biologic DMARDs for 1 
dose interval prior to surgery and continuation of metho-
trexate (MTX), other synthetic DMARDs, and glucocorti-
coids per institutional guidelines. Operative details were 
recorded from the 36 surgeons contributing patients; these 
included estimated blood loss (EBL, mL) and surgical 
duration (min). The posterolateral approach was used for 
all THAs and a midline incision with medial parapatellar 
approach was used for all TKAs. The use of drains varied 

with surgeon preference and was not recorded. Length of 
stay (hours) was recorded. All transfusions were recorded 
as well as the indication; institutional guidelines use an 
absolute transfusion trigger of 7 mg/dL. Transfusions were 
also given at the discretion of the surgeon or for patients 
who developed symptoms attributed to anemia during the 
postoperative period. Patients who had cleared physical 
therapy and were medically stable were deemed ready for 
discharge.

Disease activity was measured using the Disease Activity 
Score (DAS28-ESR; score > 4.1 signifies high disease activ-
ity) and Clinical Disease Activity Index (CDAI; score > 22 
signifies high disease activity). Patient-reported outcome 
measures (PROMs) included the Hip Disability and 
Osteoarthritis Outcomes Score (HOOS), Knee Injury and 
Osteoarthritis Outcomes Score (KOOS) and the Multi-
dimensional Health Assessment Questionnaire (MDHAQ). 
The erythrocyte sedimentation rate (ESR), C-reactive protein 
(CRP), rheumatoid factor (RF), and anti-citrullinated protein/
peptide antibody (ACPA) levels were taken preoperatively 
and all PROMs were collected either on the day of surgery or 
at the time of preadmission testing within 2 weeks of surgery.

This study was approved by the Hospital for Special 
Surgery Institutional Review Board and all patients included 
signed informed consent. The study is reported according to 
the Strengthening the Reporting of Observational Studies in 
Epidemiology (STROBE) checklist for cohort studies [34]. It 
was supported by the Clinical Translational Science Center 
(UL1-TR002384), Clinical Translational Science Award (# 
UL1TR001866), and the Accelerated Medicines Partnership 
(UH2- AR067691).

Statistical Analysis

Baseline characteristics were summarized using descrip-
tive statistics and compared using χ2, Fisher’s exact test, 
2-sample t-test, or Wilcoxon rank-sum test as appropriate. 
Significant variables (P < .05) associated with increased 
LOS in the univariate analysis were included in the multi-
variate analysis. The multivariate logistic regression analy-
sis was then performed to explore the relationship between 
LOS and the predictors that were significant in the univari-
ate model. The LOS outcome variable was log transformed 
and interpreted as the percentage change in the original 
scale of LOS with 1 unit increase of a continuous predictor, 
or a comparison of 1 category to the reference category for 
a categorical predictor.

Results

Patients with RA were predominantly women (83%), with 
prolonged disease duration (14.1 +/-12 years), and active 
disease (mean DAS28 = 3.7±1.3, CDAI = 18.4 ± 10.9) 
(Table 1). For RA management, 53% were taking biologic 
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RA patients  
(N = 252)

Post op transfusion needed?, Yes n (%) 26 (11.2)
5 (2.0)

12 (4.8)
3 (1.2)
2 (0.8)
2 (0.8)

MDHAQ, (mean ± SD) 3.8 ± 1.7
DAS28—ESR, (mean ± SD) 3.7 ± 1.3
CDAI, (mean ± SD) 18.4 ± 10.9
ESR result (mean ± SD) 20.4 ± 19.7
CRP result (mean ± SD) 1.7 ± 2.5

178.2±329.1
362.5±605.9

HOOS/KOOS Pain (mean ± SD) 40.3 ± 20.1
HOOS/KOOS Function (mean ± SD) 46.2 ± 21.1
Length of stay, hours (mean ± SD) 81.8 ± 36.7

RA rheumatoid arthritis, BMI body mass index, TKA total knee 
arthroplasty, THA total hip arthroplasty, PI principal investigator NSAIDS 
nonsteroidal anti-inflammatory drugs, DMARD disease modifying anti-
rheumatic drugs, DVT deep vein thrombosis, PE pulmonary embolus, 
CVA cerebrovascular accident, MDHAQ Multi-dimensional Health 
Assessment Questionnaire, DAS Disease Activity Score, ESR erythrocyte 
sedimentation rate, CDAI Clinical Disease Activity Index, CRP C-reactive 
protein, HOOS Hip Disability and Osteoarthritis Outcomes Score, KOOS 
Knee Injury and Osteoarthritis Outcomes Score.

Table 1. (continued)Table 1. Baseline characteristics.

RA patients  
(N = 252)

Age, years (mean ± SD) 62.7 ± 11.0
Female, n (%) 209 (83.3)
BMI (mean ± SD) 29.3 ± 6.8
Diagnosis Duration, years (mean ± SD) 14.1 ± 12.0
Type of surgery, n (%)
 TKA 146(57.9)
 THA 106 (42.1)
Race, n (%)
 White 186 (73.8)
 Black 27 (10.7)
 Asian 6 (2.4)
 Other 33 (2.4)
Smoking, n (%) 115 (51.6)
Education, n (%)
 Less than College 31 (14.0)
 College or above 190 (86.0)
Employment, n (%)
 Employed 84 (38.2)
 Unemployed, Disabled or Retired 125 (56.8)
 Other 11 (5.0)
Ethnicity, n (%)
 Hispanic or Latino 18 (7.7)
 Not Hispanic or Latino 211 (90.6)
 Do not wish to answer 4 (1.7)
Criteria, n (%)
 Meet both criteria 101 (43.9)
 1987 32 (13.9)
 2010 54 (23.5)
Does not meet criteria(diagnosis per PI) 43 (18.7)
Preoperative medications, n(%)
 NSAIDS 135 (57.2)
 Steroids 87 (36.1)
 Methotrexate 117 (48.8)
 DMARD 70 (29.3)
 Opioids 88 (37.0)
 Biologic 128 (53.6)
Preop hemoglobin, g/dl (mean ± SD) 12.8 ± 1.5

268.0 ±77.1
Hx of previous transfusion, n (%) 9 (3.9)
Hx of DVT, n (%) 11 (4.7)
Hx of PE, n (%) 4 (1.7)
Hx of CVA, n (%) 10 (4.3)
Hx of Stroke, n (%) 7 (3.0)
Hx of Malignancy, n (%) 21 (9.0)
Hx of Hormone Therapy, n (%) 20 (8.6)
History of Myocardial Infraction, n (%) 2 (0.9)
Estimated blood loss, mL (mean ± SD) 188.8±65.3

986.8 ±74.1
2928.6 ± 323.3

Surgery Duration, minutes (mean ± SD) 92.4 ± 32.8

 (continued)

therapies, 49% were taking MTX, and 36% were taking 
glucocorticoids. Eighty-eight (37%) patients reported tak-
ing opioids preoperatively, with 87 using short-acting opi-
oids and 1 taking methadone. Overall LOS data were 
available for 240/252 (95%) with a mean LOS of 3.4 ± 
1.5 days.

In the univariate analysis, postoperative blood transfu-
sion (P = .01), baseline DAS 28 (P = .02), sex (P = .001), 
BMI (P = .03), employment status (P = .04), type of sur-
gery (P < .001), opioid usage (P = .001), duration of sur-
gery (P = .01), HOOS/KOOS baseline pain score (P = 
.02), HOOS/KOOS baseline function score (P = .003), 
duration of disease (0.03), baseline MD-HAQ (P = .01), 
and baseline ESR (P = .03) were significantly associated 
with length of stay (Table 2).

The multivariate analysis revealed that after controlling 
for the other risk factors, the major predictors of LOS were 
type of surgery (TKA vs THA), female sex, preoperative 
opioid use, and requirement for postoperative blood trans-
fusion. Overall, LOS decreased by 19.75% (range 9.73%, 
28.65%, P = .0002) for patients who underwent THA com-
pared to TKA; increased by 19.72% (range 2.35%, 40.05%, 
P = .04) when comparing female to male; decreased by 
18.13% (range 7.91%, 27.21%, P = .0007) for patients 
who did not take opioids; and decreased by 22% (range 
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Table 2. Univariate Analysis for predictors of length of stay following total hip and total knee arthroplasty in patients with 
rheumatoid arthritis.

Univariate variable Level

Estimated model 
coefficient

(standard error)

Percentage change in the original 
scale of length of stay with 1 
unit increase of a continuous 
predictor, or a comparison of 
one category to the reference 

category for a categorical 
predictor*
(95% CI) P value

Age 0.002 (0.002) 0.2% (−0.19%, 0.59%) .47
Sex Female vs. Male 0.22 (0.07) 24.61% (8.63%, 42.93%) .001
Race Asian vs White −0.10 (0.17) −9.51% (−35.16%, 26.26%) .56

Black vs. White 0.11 (0.09) 11.63% (−6.42%, 33.16%) .19
Other vs. White −0.03 (0.08) −2.96% (−17.03%, 13.52%) .75

Ethnicity Hispanic or Latino vs Not 
Hispanic nor Latino

0.06 (0.10) 6.18% (−12.72%, 29.18%) .55

BMI 0.008 (0.004) 0.8% (0.02%, 1.60%) .03
Have you ever smoked 

cigarettes
No vs. Yes 0.03 (0.05) 3.05% (−6.58%, 13.66%) .56

Highest level of education 
completed

College or above vs. Less 
than college

−0.02 (0.08) −1.98% (−16.21%, 14.66%) .74

Employment status Employed vs. Unemployed 
or Disabled or Retired

−0.11 (0.05) −10.42% (−18.77%, −1.19%) .04

Other vs. Unemployed or 
Disabled or Retired

0.08 (0.13) 8.33% (−16.04%, 39.77%) .53

RA Criteria criteria 1987 vs Meets 
BOTH criteria

−0.02 (0.09) −1.98% (−17.83%, 16.93%) .83

criteria 2010 vs Meets 
BOTH criteria

−0.02 (0.07) −1.98% (−14.55%, 12.43%) .79

TXA No vs. Yes −0.014 (0.06) −1.39% (−12.33%, 10.92%) .81
Type of Surgery Hip vs. Knee −0.22 (0.05) −19.75% (−27.24%, −11.49%) .0001
NSAIDs No vs. Yes 0.09 (0.05) 9.42% (−0.79%, 20.68%) .10
Opioid No vs. Yes −0.19 (0.05) −17.3% (−25.02%, −8.79%) .001
Methotrexate No vs. Yes 0.09 (0.05) 9.42% (−0.80%, 20.68%) .10
Steroids No vs. Yes −0.09 (0.06) −8.60% (−18.74%, 2.80%) .09
Biologic No vs. Yes −0.002 (0.05) −0.20% (−9.52%, 10.08%) .96
Other DMARD No vs. Yes 0.01 (0.06) 1.01% (−10.20%, 13.61%) .85
Prior Transfusion No vs. Yes 0.004 (0.14) 0.40% (−23.69%, 32.10%) .98
Postoperative Transfusion No vs. Yes −0.24 (0.08) −21.34% (−32.75%, −7.98%) .01
Prior DVT No vs. Yes −0.23 (0.13) −20.54% (−38.42%, 2.51%) .06
History of PE No vs. Yes −0.24 (0.21) −21.33% (−47.88%, 18.72%) .25
History of CVA No vs. Yes 0.10 (0.13) 10.52% (−14.34%, 42.59%) .46
History of Stroke No vs. Yes 0.14 (0.16) 15.03% (−15.94%, 57.40%) .37
History of Malignancy No vs. Yes −0.05 (0.09) −4.88% (−20.26%, 13.47%) .59
History of Hormone 

Therapy
No vs. Yes −0.07 (0.10) −6.76% (−23.36%, 13.43%) .49

History of Myocardial 
Infraction

No vs. Yes −0.18 (0.29) −16.47% (−52.59%, 47.46%) .53

Hemoglobin at baseline −0.03 (0.02) −2.96% (−6.69%, 0.92%) .11
Platelet count 0.0002 (0.0003) 0.02% (−0.04%, 0.08%) .51
Estimated blood loss 0.0004 (0.0004) 0.04% (−0.04%, 0.12%) .42

 0.0007 (0.0005) 0.07% (−0.03%, 0.17%) .19
 −0.0002 (0.0002) −0.02% (−0.06%, 0.02%) .44

Duration of Surgery 0.003 (0.001) 0.30% (0.10%, 0.50%) .01

 (continued)
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Table 3. Multivariate analysis for predictors of length of stay following total hip and total knee arthroplasty in patients with 
rheumatoid arthritis.

Multivariate variable Level

Estimated model 
coefficient

(standard error)

Percentage change in the original scale 
of length of stay with 1 unit increase of a 
continuous predictor, or a comparison of 
one category to the reference category 

for a categorical predictor*
(95% CI) P value

Sex Female vs. Male 0.18 (0.08) 19.72% (2.35%, 40.05%) .04
TXA No vs. Yes 0.04 (0.07) 4.08% (−9.26%, 19.38%) .61
Type of Surgery Hip vs. Knee −0.22 (0.06) −19.75% (−28.65%, −9.73%) .0002
Opioid No vs. Yes −0.20 (0.06) −18.13% (−27.21%, −7.91%) .0007
Postoperative Transfusion No vs. Yes −0.25 (0.09) −22.11% (−34.71%, −7.10%) .006
Hemoglobin at baseline 0.03 (0.02) −2.96% (−6.69%, 0.92%) .18
DAS28_esr at baseline 0.07 (0.04) 7.25% (−0.84%, 16.00%) .053
CDAI at baseline −0.003 (0.004) −0.30% (−1.08%, 0.49%) .51

TXA Tranexamic acid, CI confidence interval, CDAI Clinical Disease Activity Index.
*Percentage change in the original scale of length of stay with 1 unit increase of a continuous predictor, or a comparison of one category to the 
reference category for a categorical predictor: (exponential [estimated model coefficient]-1)*100. Multivariate analysis included all characteristics found 
significant in the univariate analysis.

Univariate variable Level

Estimated model 
coefficient

(standard error)

Percentage change in the original 
scale of length of stay with 1 
unit increase of a continuous 
predictor, or a comparison of 
one category to the reference 

category for a categorical 
predictor*
(95% CI) P value

HOOs/KOOS pain at 
baseline

−0.003 (0.001) −0.30% (−0.49%, −0.10%) .02

HOOs/KOOS function at 
baseline

−0.004 (0.001) −0.40% (−0.59%, −0.20%) .003

Duration of disease 0.005 (0.002) 0.5% (0.11%, 0.90%) .03
MD−Haq at baseline 0.04 (0.02) 4.08% (0.08%, 8.24%) .01
DAS28_esr at baseline 0.05 (0.02) 5.13% (1.09%, 9.33%) .02
CDAI at baseline 0.004 (0.003) 0.4% (−0.19%, 0.99%) .11
CRP result at baseline −0.007 (0.01) −0.70% (−2.62%, 1.27%) .58
ESR result at baseline 0.003 (0.001) 0.3% (0.1%, 0.50%) .03

 0.0001 (0.0001) 0.01% (−0.01%, 0.03%) .34
 0.0001 (0.0001) 0.01% (−0.01%, 0.03%) .20

CI confidence interval, BMI body mass index, RA rheumatoid arthritis, TKA total knee arthroplasty, TXA tranexamic acid, DMARD disease modifying anti-
rheumatic drugs, DVT deep vein thrombosis, PE pulmonary embolus, CVA cerebrovascular accident, CDAI Clinical Disease Activity Index, CRP C-reactive 
protein, ESR erythrocyte sedimentation rate.
*Percentage change in the original scale of length of stay with 1 unit increase of a continuous predictor, or a comparison of one category to the 
reference category for a categorical predictor: (exponential [estimated model coefficient]-1)*100. Multivariate analysis included all characteristics found 
significant in the univariate analysis.

Table 2. (continued)

7%, 34.71%, P = .006) when patients did not have a post-
operative transfusion (Table 3). Neither disease activity 
nor baseline pain and function were significant predictors 
of LOS in the multivariate adjusted model.

Discussion
Patients with RA undergoing TJA require greater health care 
resources than patients with OA [16,19]. The largest portion 
of health care expenditures occurs during the inpatient stay. 
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For this reason, we sought to identify risk factors for 
increased LOS in RA patients undergoing THA or TKA at a 
single institution. The results of this study demonstrated that 
independent predictors for increased LOS in patients with 
RA were undergoing TKA, being female, using opioids pre-
operatively, and requiring postoperative blood transfusions.

This study has several limitations. First, we did not collect 
data on opioid dosage or length of use and therefore could not 
stratify our data by this important variable. Second, we did 
not collect data on hospital readmission, emergency depart-
ment visits, or discharge destination (inpatient rehabilitation 
vs home). Third, we did not report on added cost for increased 
LOS. Fourth, we did not collect data on the method of anes-
thesia, although it is our institution’s protocol that most 
patients undergo surgery using neuraxial anesthesia with pain 
managed postoperatively by the acute pain service. Finally, 
as with any observational study, there may be other unmea-
sured confounding variables that affected our primary out-
come (overall LOS). Despite these limitations, we believe 
that this large cohort of patients with RA undergoing THA 
and TKA at a single institution highlights important associa-
tions between certain modifiable and non-modifiable factors 
and the risk for prolonged LOS.

Prior reports have identified risk factors for increased 
LOS after THA or TKA; however, few studies have specifi-
cally evaluated RA patients undergoing TJA. In a meta-
analysis evaluating LOS in patients undergoing TKA, Shah 
et al [26] reported that age > 70, female gender, BMI > 30, 
non-white race, an American Society of Anesthesiologist 
score of 3 to 4, Charlson Comorbidity Index (CCI) score > 
0, and preoperative hemoglobin < 13.0 g/L as risk factors 
for increased LOS. Similarly, Styron et al [29] reported 
female gender and higher CCI as risk factors for longer 
LOS in patients undergoing THA or TKA. Farley et al [7] 
reported that postoperative anemia was the greatest risk fac-
tor for > 3 days of LOS with a OR of 3.27. Similar to these 
studies, we found in our RA TJA cohort that female sex and 
postoperative blood transfusion led to increased LOS. 
Surprisingly, although we have previously shown that dis-
ease activity is a risk factor for transfusion [20], higher dis-
ease activity was not an independent predictor of LOS. Also 
unexpected was our finding that worse baseline pain or 
function scores did not independently increase the risk of 
prolonged LOS, although both were significant in the uni-
variate analysis.

Requiring a transfusion is a potentially modifiable risk 
factor for prolonged LOS. Anemia is the most frequent 
extra-articular manifestation of RA and is present in two-
thirds of patients [35]. While anemia of chronic diseases 
(ACD) is most common, anemia is multifactorial in patients 
with RA; iron deficiency may also play a role and can be 
difficult to confirm in the presence of ACD [13]. There is 
frequently overlap in simple red blood cell indices such as 
mean corpuscular hemoglobin between the ACD and iron 

deficiency [27]. While a low ferritin level is the hallmark of 
iron deficiency, inflammation influences the level of ferritin, 
and so more complex measures such as the calculated ratio 
of the soluble transferrin receptor/log ferritin index can pre-
dict a response to iron therapy in patients with RA [30,35]. 
Replacing iron, either orally or intravenously, may be needed 
prior to surgery [5]. However, the use of erythropoiesis stim-
ulating agents is more controversial due to the risk of venous 
thromboembolism [25].

Much attention has been given to the use of opioids 
prior to orthopedic surgery and to their associated morbid-
ity with chronic use. Over one-third of patients in our RA 
cohort reported using opioids preoperatively, and preop-
erative opioid use was associated with increased LOS fol-
lowing surgery. Similarly, Tan et al [33] reported that 
34.9% of their patient cohort used opioids prior to THA. 
These patients were at a 4 times increased risk of filling a 
second prescription and 12 times increased risk for contin-
ued opioid use following surgery. Kim et al [14] reported 
that patients who used opioids preoperatively and under-
went TKA had a higher comorbidity score (OR 1.5, 95% 
CI 1.20–1.65) and were at increased risk for prolonged 
postoperative opioid use for 1 year. They did not report 
specifically on RA patients. In addition, 72% of patients 
who used opioids preoperatively for at least 80% of a 
4-month duration became persistent opioid users postop-
eratively. Bonner et al [3] compared patients undergoing 
THA who used opioids preoperatively and those who did 
not and found preoperative opioid users had an increased 
average LOS (2.38 days vs 1.99 days, respectively), 
reported lower outcome scores, and were more likely to be 
discharged to a rehabilitation facility.

Blevins Peratikos et al [2] reported that overall preopera-
tive opioid users had increased LOS, were more likely not 
to be discharged home, and experienced higher postsurgical 
complications including surgical site infection, 30-day re-
admission, and revision. Additionally, in chronic opioid 
users the median in medical costs was $1,084 and patients 
had a 64% lower rate of opioid cessation. Bell et al [1] 
reported that preoperative opioid use was associated with 
increased total episode of care costs compared to non-users 
($19,229 vs $17,552) with increased cost of care of $789.00 
and postacute care costs were increased 70%. This has not 
previously been assessed in patients with RA. A limitation 
of this study is that we did not collect information on the 
duration or dose of opioid use preoperatively but rather only 
recent opioid use; our findings are consistent with usage 
rates found in these studies. Our results reinforce these find-
ings that preoperative opioid use is associated with pro-
longed LOS, and preoperative opioid cessation/reduction 
efforts should be made.

Chronic opioid use among patients with RA is preva-
lent; we found a 37% rate of preoperative opioid use in 
our study. It is associated with high disease activity, 
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severe pain, anti-depressant usage, and high disability 
[15]. Effective disease control is essential to control pain 
and reduce opioid use [21]. The mean disease activity 
scores in this cohort with long-standing disease revealed 
moderate disease activity, with a mean CDAI of 18 and a 
mean DAS-28 of 3.7. Multiple other strategies have been 
implemented to reduce preoperative opioid usage. Dlott 
et al [6] implemented a preoperative risk factor screening 
tool that included identification of patients’ daily opioid 
usage (among other risk factors) to optimize patients 
prior to THA or TKA. The authors report a decreased 
LOS of 1.81 days and no transfusions in a cohort of 
patients who went through the optimization process com-
pared to a historical cohort with LOS of 2.55 [6]. Tamboli 
et al [32] reported that the initiation of a perioperative 
tapering protocol can decrease opioid use over 6 weeks. 
Postoperative counseling on opioid reduction remains as 
important as preoperative opioid cessation counseling/
strategies, but this has not been shown in a RA cohort and 
patients with long standing polyarticular RA may receive 
opioids for multiple affected joints rather than the opera-
tive joint alone.

In conclusion, in this cohort of 252 patients with RA 
undergoing THA or TKA, we found that undergoing TKA, 
being female, using opioids preoperatively, and needing a 
postoperative blood transfusion were associated with 
increased LOS. While type of surgery (TKA) and female 
sex are non-modifiable risk factors, preoperative optimiza-
tion focusing on preoperative anemia and blood transfu-
sion triggers may reduce overall LOS. In addition, patients 
with a recent history of opioid use should undergo preop-
erative counseling in conjunction with multimodal periop-
erative pain management in order to reduce perioperative 
opioid use; this may prevent the increased LOS reported in 
our study.
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