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Abstract

Objective—Although new treatments for rheumatoid arthritis (RA) are extremely effective in
preventing disease progression, rates of total knee replacement (TKR) continue to rise. The
ongoing need for TKR is problematic, especially as functional outcomes have been reported to be
worse than in patients with osteoarthritis (OA). The purpose of this study is to assess pain,
function, and quality of life 2 years after TKR in a contemporary RA patients, compared to
patients with OA.
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Methods—Primary TKR cases enrolled between 5/1/2007 and 7/1/2010 in a single institution
TKR registry were eligible for this study. Validated RA cases were compared to OA at baseline
and at 2-years.

Results—We identified 4,456 eligible TKRs, including 136 RA. Compared to OA, RA TKR had
significantly worse pre-operative WOMAC pain (55.9 vs. 46.6; p-value<0.0001) and function
(58.7 vs. 47.3; p-value<0.0001) , however there were no differences at 2 years. Within RA, there
was no difference for patients who used biologic DMARDs vs. those who did not in pain (p-
value= 0.41) or function (p-value= 0.39) at 2 years. In a multivariate regression, controlling for
multiple potential confounders, there was no independent association of RA with 2-year pain (p-
value=0.18) or function (p-value=0.71).Satisfaction was high for both RA and OA.

Conclusion—RA patients undergoing primary TKR have excellent 2-year outcomes,
comparable to OA, in spite of worse pre-operative pain and function. In this contemporary cohort,
RA is not an independent risk factor for poor outcomes.
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Introduction

Rheumatoid arthritis is a form of inflammatory arthritis which can destroy cartilage and
erode joints, leading to significant pain and functional impairment. Historically, over 50% of
patients with RA have undergone orthopedic surgery, most commonly arthroplasty, over the
course of their illness (1-3). Although most reports describe significant pain relief for RA
patients undertaking total knee replacement (TKR) (1, 4), others have reported less
successful outcomes (5). Moreover, demonstration of improvement in function and other
quality of life measures has not been consistent (1-3) and, importantly, improvement in
function has not been equivalent to OA (4). For patients with OA, end-stage knee damage is
often a localized problem, which can be effectively treated with TKR. However, for RA,
knee destruction is only one component of a systemic disease, which may explain why
replacement of a single joint may not leads to the same degree of functional improvement
compared with OA.

The increased use of DMARDs and biologics has resulted in tremendous improvements in
function and quality of life, while decreasing articular destruction in contemporary RA
patients (6). Not surprisingly, rates of many types of orthopedic surgery in RA, such as soft
tissue procedures, have significantly decreased (7, 8). However, while the proportion of
arthroplasty performed for RA has decreased compared to OA, total knee replacement
(TKR) rates among RA patients continue to increase(9) (10, 11). It appears that TKR will
remain an important treatment option for RA patients with advanced knee damage.

The purpose of this study is to evaluate the pain, function and quality of life after primary
TKR in a contemporary cohort of patients with RA compared to OA. Our hypothesis is that
among RA TKR patients with high DMARD and biologic use, outcomes after TKR will be
comparable to OA.
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Materials and Methods

This study was performed in a high volume center which performs over 4,300 TKRs
annually. Most surgeons were experienced in performing arthroplasty in RA patients; only
10% of the RA cases were performed by surgeons with fewer than 10 RA cases during the
study period. All primary TKR patients enrolled in a prospective joint replacement registry
between May 1, 2007, and July 1, 2010, who were alive 2 years after surgery, and had
baseline data were eligible for the study.

(Supplemental Figure 1). We initially identified 1131 patients identified by ICD-9 code or
self report as RA, who were entered into the arthroplasty registry for all knee procedures
(primary, revision, bilateral)between May 1, 2007, and February 29, 2011. Of 267 cases
identified by 1CD-9 code and self-report, 200 met pre-determined criteria for RA. Of 280
identified by ICD-9 code only, 54 met our criteria, and of 584 cases identified by self report
only, 14 cases met criteria, yielding a total of 268 cases. From this cohort of 268 cases
identified and validated between May 1, 2007, and February 29, 2011, we then excluded the
cases enrolled outside of our study cohort dates of May 1, 2007 and July 1, 2010, selected to
permit 2-year follow-up, leaving 209 cases. We then excluded revision cases (31) and
bilateral cases (33), and cases with second procedures during the study period (9), leaving
our study cohort of 136. There were no deaths among the RA cases during this time period.
Patients with ICD-9 codes for fracture, avascular necrosis, or other inflammatory diseases
besides RA, as well as patients undergoing a revision or bilateral primary TKR, were
excluded. Patients who had two eligible procedures only contributed data from the second
procedure. Approximately 80% of patients undergoing TKR consent to enroll in the registry.

RA cases were identified by self-report or ICD-9 code 714.0, and the diagnosis was
validated by physician (BKJ) review of medical records(12),. As investigators did not have
access to rheumatology-specific clinical records to ascertain ACR criteria for RA, the
diagnosis was validated by meeting pre-determined criteria: when pre-operative evaluation
by a rheumatologist confirmed the diagnosis of RA ora pre-operative evaluation by an
internist confirmed the diagnosis of RA and'the patient was receiving a disease modifying
drug (DMARD) or biologic agent (excluding steroids). The addition of a rheumatologist's
diagnosis of RA and documented use of DMARD:Ss significantly increases the accuracy of
RA diagnosis for cases identified by ICD-9 code (13, 14).

Additional RA-specific information about medication use was obtained by a questionnaire
sent 6 months to 3.5 years after the TKR. Information regarding RA medication use was also
obtained from the admission history. Self-report outcome measures were gathered
systematically pre-operatively and at 2 years, including the Knee Osteoarthritis Outcome
Scale (KOOS), from which the Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAQC) is derived (15), and the Short Form12 (SF-12) (16). We additionally
utilized our hospital administrative database to obtain the American Society of Anesthesia
(ASA) scores and the ICD-9 based Deyo Co-morbidities (excluding RA) (17),

Pain, function and quality of life were assessed using the WOMAC and SF-12
questionnaires. The WOMAC is a widely used self-report instrument which is specific for
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the lower extremity. Lower extremity pain, stiffness, and function are assessed using three
subscales, on which a higher score indicates worse status. A difference of 10-15 points is
clinically significant, and a score >40 indicates significant pain and poor function(18) (19)

The SF-12 is a generic measure of general health and wellbeing. The 12 item scale contains
2 subscales, the physical component scale (PCS) and the mental component scale (MCS)
scored 1-100. Higher scores on the SF-12 indicate better status. A change of 5 points is
clinically significant (16). Satisfaction was assessed at 2 years. Patients are asked about their
satisfaction with the surgery in four Specific areas 1- relief of pain, 2-improving ability to do
recreational activities, and 3-overall satisfaction with the results of the surgery. Satisfaction
scores are assessed in each area using a five point Likert scale. A global satisfactions
question asks, “How much did the surgery improve the quality of your life?” with answers
ranging from “more improvement than | ever dreamed possible” to “the quality of my life is
worse”. Expectations were assessed using the validated HSS Knee Expectations Survey,
which covers areas specific to recovery from knee surgery(20).

Administrative data included the Deyo comorbidity index, which is based on ICD-9 codes
and is used to assess co-morbid conditions which contribute to overall health. For the
patients at our institution undergoing almost exclusively elective TKR, the scores rarely
exceed 3, although the total score possible is 26 (17). Due to this lack of variability, we
evaluated the number of Deyo-Charlson comorbidities rather than calculating the index. The
American Society of Anesthesiology (ASA) score is a ranking used to quantify surgical risk
and ranges from 0-6, with a score of 0 indicating excellent health and a score of 6 indicating
an organ transplant donor (21).

Descriptive statistics were performed using Student's t-test, Chi-Square or Fisher's exact test
as appropriate. Significant characteristics of interest were identified in the univariate analysis
and included in the multivariable model. The primary outcome measures, WOMAC pain and
function, were analyzed as both continuous and dichotomized variables. In the dichotomized
analysis, WOMAC pain and function> 40 was defined as a poor outcome. Multivariate linear
and logistic regression analyses were then performed controlling for potentially significant
confounding variables together with variables of clinical interest, even if not -statistically
significant, to evaluate the independent association of RA with 2-year pain or function.
Collinearity was tested and was not observed during the model building process.

This study was approved by our Institutional Review Board.

We identified 9,830 primary TKR cases between May 1, 2007 and December 31, 2010,
After exclusions, 4,456 cases remained eligible for this analysis: 4320 OA cases and 136
validated RA cases.

For the OA cases, 2 year data was available on 94.7% (Table 6). For OA, there were
minimal differences between those who completed the 2 year follow-up survey (n=4220)
and those who did not (n=236). For RA, 108 (79%) of patients had 2-year data. There was
no significant difference between patients who responded to the 2-year questionnaire and
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those who did not for age (63.0 vs. 65.4; p-value=0.24), BMI (28.4 vs. 29.0; p-value=0.75),
gender (female 90% vs. 93%; p-value= 1.00), or race (Caucasian 74% vs. 79%; p-
value=0.62). However, those without 2 year data had less educational achievement.: 96% of
those without 2 year data had no college education compared to 56% of those with 2 year
data (p-value <0.0001). There was no significant difference in baseline WOMAC pain (with
2-year response 44.6 (SD18.1) vs without 39.5 (SD14.6) , p-value =0.3473) or WOMAC
function (with 2-year response 41.1 (SD19.7) vs. without 43.0 (SD14.0) p-value=0.8244).
We included all patients with RA, regardless of 2-year data, in order to maximize the size of
the RA cohort.

Baseline characteristics (Table 1)

RA patients were younger (63.5 years vs. 67.2 years; p-value=0.0002) and more likely to be
female, (90% vs. 58% ) (p-value <0.0001). BMI was significantly lower for RA (28.5 vs.
30.7; p-value<0.0001). There was a significant difference between RA and OA in terms of
educational achievement; 68% of RA had some college education or above, compared with
78% of OA (p-value=0.015). Fewer RA were Caucasian (77% vs. 86%) and more RA were
African American (12% vs. 6%; p-value=0.002). RA patients had significantly more co-
morbidities: 40% of RA had no Deyo comorbidities, while 71% of OA had no Deyo
comorbidities (p-value<0.0001). RA cases also had worse ASA scores (ASA 1 or 2: 61% vs.
OA 77%; p-value<0.0001). Length of stay was significantly longer for RA (5.5 days vs. 5.1
days; p-value=0.0002). 13% of the RA patients were on no DMARDS, 36% were on non-
biologic DMARDs only, 38.5% were on TNF inhibitors (TNFi), 7.4 % were on non TNFi
biologics, and 5.2% were on corticosteroids alone (Table 2). RA patients had significantly
lower expectations of outcome than OA patients, with a total HSS Expectations score of 68.9
vs. 78.6, (p-value=0.0006; 100= highest expectations) and a significantly higher proportion
of RA patients had undergone a prior contralateral TKR, (32% vs. 21%; p-value=0.008).
There was no significant difference in the presence of back pain reported at the time of TKR,
42% for both RA and OA patients, (p-value=0.94).

WOMAC pain was significantly worse at baseline for RA patients undergoing TKR (55.9 vs.
46.6; p-value<0.0001) compared to OA (Table 3). However, WOMAC scores at 2 years
were equivalent, with excellent pain scores (13.3 vs. 12.7; p-value=0.65) for both groups.
Almost all RA and OA cases achieved a clinically meaningful (AWOMAC>10)
improvement in pain (89% in both, p-value =0.83). There was no difference in the percent of
patients with RA or OA who had poor outcomes (WOMAC >40) for pain (10% vs. 7%; p-
value=0.44). Among RA, there was no association between use of biologic DMARDs and a
poor outcome for pain (WOMAC >40) (p-value=0.85).

RA patients undergoing TKR had clinically and statistically significantly worse baseline
WOMAC function (58.7 vs. 47.3; p-value<0.0001) compared to OA. However, WOMAC
scores at 2 years were equivalent, with excellent function scores (17.4 vs. 14.7; p-
value=0.60) for both groups. Almost all RA and OA cases achieved a clinically meaningful
change (AWOMAC>10) in function (93% vs. 87%; p-value=0.21). In the dichotomized
analysis, the difference in the percent of patients with RA or OA who had poor outcomes
(WOMAC >40) for function was on the borderline of statistical significance (16% vs. 9%; p

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



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Goodman et al. Page 6

value=0.053). Among RA, there was no difference in outcome for poor function (WOMAC
>40) for patients using biologic and synthetic DMARDs (p-value= 0.25). ).

Quiality of Life and Satisfaction

Pre-operative SF-12 PCS was clinically and statistically significantly worse for RA (28.7 vs.
33.9; p-value<0.0001) and remained so at two years (40.5 vs. 45.7; p-value<0.0001). SF-12
MCS was statistically but not clinically significantly worse for RA both pre-operatively (RA
46.4 vs. OA 50.8; p-value=0.0009) and at 2 years (48.9 vs. 53.8: p-value=0.0003).
Satisfaction was high for both RA and OA for TKR (Supplementary Table 1). Both RA
and OA report that they were very satisfied with pain relief (RA 81% vs. OA 77%; p-
value=0.89). There was no significant difference in satisfaction reported for RA or OA in the
ability to perform recreational activities (very satisfied 54% vs. 58%; p-value=0.44), or
overall satisfaction (very satisfied 72% vs. 74%,; p-value=0.78). There was no significant
difference in satisfaction with the improved quality of life, with 74% of RA patients
reporting “more improvement than | ever dreamed possible” and “great improvement”
compared to 75% of OA (p-value=0.24).

Predictors of Poor Post-operative Pain (Table 4 and 5)

A multivariate linear regression analysis was performed to identify predictors of poor pain
(WOMAC>40) at 2 years (Table 5). This analysis, controlling for age, sex, diagnosis,
education, race, pre-operative WOMAC pain, pre-operative WOMAC function, pre-
operative MCS and PCS, and back pain showed that RA was not an independent risk factor
for poor post-operative pain (Estimated coefficient —3.32 (95% CI -8.2, 1.56, p-
value=0.18). ). Age, sex, education, race, pre-operative function, and pre-operative PCS
were not associated with pain at 2 years.. Higher pre-operative WOMAC pain scores
significantly increased the likelihood of a poor pain outcome (Estimated coefficient 0.09
(95% C1 0.02, 0.16) Higher pre-operative MCS strongly decreased the likelihood of a poor
pain outcome (Estimated coefficient —0.16 (95% CI -0.23, —0.10). Similar results were
obtained when WOMAC pain was analyzed as a dichotomous variable in a logistic
regression controlling for age, sex, education, race, baseline WOMAC pain, baseline
WOMAC function, SF-12 PCS, SF-12 MCS, and presence of back pain (Supplemental
Table 1). RA was not a significant risk factor for a poor outcome (OR 1.11; 95% ClI
0.40-3.06).

Predictors of Poor post-Operative Function (Tables 4 and 5)

A multivariate linear regression was performed to identify predictors of function at 2 years
(Table 5). This analysis, controlling for age, gender, diagnosis, education, race, pre-
operative WOMAC pain and function, pre-operative MCS and PCS, and back pain showed
that RA was not an independent risk factor for poor function (Estimate —0.6, 95% ClI
-5.18-3.95, p-value=0.79) Higher (worse) pre-operative WOMAC function score was a
significant predictor of poor functional outcome (Estimated coefficient 0.18 (95% CI 0.11,
0.26)Higher pre-operative PCS(Estimated coefficient —0.20 (95% CI-0.32, —0.08)higher
MCS (Estimated coefficient —0.21 (95% CI —0.28, —0.14)) and being Caucasian (Estimated
coefficient —2.73 (95% CI -5.23, —0.24) were protective against poor function. When
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WOMAC function was analyzed as a dichotomous variable in a logistic regression
controlling for age, sex, education, race, baseline WOMAC pain, baseline WOMAC
function, SF-12 PCS, SF-12 MCS, and presence of back pain, RA was not a significant risk
factor for poor outcome (WOMAC>40)at 2 years (OR 1.08; 95% CI 0.43-2.70).
(Supplemental Table 2).

Discussion

RA patients in a contemporary cohort achieved excellent pain and function outcomes after
primary TKR, and no longer lag behind OA patients, despite having significantly worse pre-
operative pain and function. While equivalent outcomes for pain have been described for
patients with RA (4), equivalent outcomes in function have not been described (5). Poor
baseline pain and function were significant risk factors for poor outcomes for patients with
RA, similar to descriptions for patients with OA (22, 23). In addition, the excellent outcomes
for RA patients after TKR occurred in spite of having more comorbidities, another known
risk factor for poor outcomes in OA patients after TKR (24). It is tempting to speculate that
patients with RA, a chronic painful musculoskeletal disease, are better able to cope with the
demands of a painful post-operative physical therapy regimen, which is particularly
important for achieving good outcomes after TKR.

Contemporary RA have better overall status when compared to RA patients several decades
ago (6), however, pain and function at the time our subjects elected TKR was significantly
worse in RA compared with OA patients. Therefore, improved TKR outcomes do not simply
reflect this overall improved status. We recently demonstrated that RA patients undergoing
THR during the same time period in the same institution were significantly more likely to
have a poor outcome for WOMAC function than patients with OA (25). However, there were
differences between the RA patients undergoing TKR described here compared to the RA
patients undergoing THR. Compared to the TKR group, the THR group had a higher co-
morbidity burden, and fewer had a college education. Prior TKR series have demonstrated
that education is strongly predictive of a good outcome for the patients undergoing TKR
(29). Other recent TKR series also demonstrated an improvement in function and quality of
life for RA (26) while older TKR series described worse functional outcomes and similar
pain after TKR for RA compared to OA. In this older study, all primary TKR cases were
eligible, whereas only the second TKR was included in our study if 2 procedures were
performed (4). As RA was associated with poor 2-year pain scores only in those undergoing
their first THR (29) which might also apply to the TKR patients. High RA specific surgical
volume has been associated with less likelihood of complications after arthroplasty, and
might contribute to improved functional outcomes in our cohort as well (27). Additionally,
the inclusion of older cases during a time of significant change in medical, anesthetic, and
orthopedic care may explain the difference in these results.

The improved overall quality of life for RA has been attributed to the widespread use of
potent DMARDSs and biologic agents such as the TNFi among RA patients (28). In our
cohort, 86.7% of RA patients undergoing primary TKR were on DMARDs, biologics, and
corticosteroids with no difference in outcomes compared to those not on synthetic DMARDs
or biologics... Although better function is reported after knee arthroplasty in high volume
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centers (19), this would not affect the strength of our comparison of RA patients to OA TKR
performed in the same high volume center.

To our knowledge, this is the first large study of TKR in contemporary RA patients utilizing
prospectively gathered data with carefully validated diagnosis, demonstrating equivalent
outcomes for RA and OA patients undergoing TKR. The diagnosis of RA in our study was
validated by chart review with an algorithm utilizing both DMARD use and a
rheumatologist's diagnosis. While administrative databases alone are well validated for
accurate identification of total hip or total knee arthroplasty cases (29, 30), the diagnosis of
RA by administrative data alone may not be accurate (14). However, the addition of
DMARD therapy increases the accuracy from a positive predictive value (PPV) of 30% to
60%, and addition of a rheumatologist's diagnosis further increases the PPV to 88-91% (13,
14). Importantly, we utilized patient-reported outcomes such as the WOMAC to assess pain
and function, as this lower-extremity specific survey has been found to be more responsive
to change after TKR than generic patient reported outcomes such as the SF-36 or the Health
Assessment Questionnaire (HAQ) (31, 32).

A weakness of this study is that all surgery was performed at a specialized high volume
tertiary referral center, with TKR performed by surgeons with high RA specific volume, so
our results may not be generalizable. While the difference between OA and RA patients in
the proportion with poor post-operative function approached statistical significance, we may
be underpowered to detect a significant difference. However, as there was no difference in
baseline WOMAC function between those with and without 2 year responses, it is unlikely
that we systematically excluded those at higher risk of doing poorly. In addition, we did not
have direct access to treating rheumatologist's medical records to validate RA cases using
ACR criteria. We had no information about RA disease activity at the time of the surgery,
which might have an impact on post-operative course. Although there was little difference in
the 79% of patients with 2 year data compared to those without in multiple parameters
including baseline pain and function, bias could be introduced if there was selective non-
response by those with poorer outcomes. In summary, RA patients undergoing TKR in a
contemporary cohort with high prevalence of DMARD and biologic therapy have excellent
outcomes and report improvements which are as good as the outcomes of OA patients for
both pain and function after undergoing primary TKR. Our study demonstrates that RA is no
longer an independent risk factor for poor TKR outcomes for either pain or function. As RA
patients continue to undergo TKR at increasing rates (33), it is important to have an accurate
assessment of TKR outcomes so patients can be given appropriate expectations of TKR.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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1131 Possible RA cases undergoing TKA between 5/1/2007 and 2/29/2011

A4 Vv
267 cases identified by ICD-9 280 cases identified by 584 cases identified by self-
code 714 and self-report ICD-9 code 714 only report only
v v l
200 qualifying cases 54 qualifying cases 14 qualifying cases

! l

!

209 qualifying cases

268 cases: eliminated cases operated on outside the study period yielding =

Eliminated 31 revisions—=>
178 qualifying cases

V

Eliminated 33 bilaterals—>
145 qualifying cases

Eliminated 9 cases with second procedures within the study period—>
Final cohort 136 unique RA cases undergoing primary TKA

Figure 1.

Flow diagram demonstrating the case selection process from 1131 cases identified as RA by
ICD-9 code 714 or self- report, and validated as RA by pre-established criteria.
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Table 1
Patient Characteristics
OA(n=4320) RA(n=136) P value
Age 67.2 (10.1) 63.5 (11.4) 0.0002
Female, n (%) 2482 (58%) 122 (90%) <0.0001
BMI 30.7 (6.2) 285 (7.3) <0.0001
Length of stay (days) 5.1 (1.6) 5.5 (1.6) 0.0002
Education status at baseline, n (%) 0.0147
No College  820(19%) 32 (21%)
Some college or above 3292 (78%) 68 (65%)
Other 130 (3%) 5 (5%)
Race, n (%) 0.0017
White 3672 (86%) 104 (77%)
Asian 25 (0.6%) 3 (2%)
Black or African American 240 (6%) 16 (12%)
Hispanic 139 (3%) 9 (7%)
Other/Mixed 186 (4%) 3 (2%)
Baseline Deyo-Charlson Comorbidities, n (%) <0.0001
0 comorbidities 3057 (71%) 54 (40%)
1-2 comorbidities 1108 (26%) 75 (56%)
3+ comorbidities 116 (3%) 6 (4%)
ASA Class, n (%) <0.0001
Class1-2  3293(74%) 82 (61%)
Class 3-4 1024 (24%) 53 (39%)
Presence of back pain at baseline, n (%) 1606 (42%) 41 (42%) 0.9403
HSS Expectation Score at baseline 78.6 (17.9) 68.9 (23.2) 0.0006
Underwent prior knee replacement, n (%) 793 (21%) 31 (32%) 0.0083
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Table 2

RA Medications. Patients could be taking more than one medication

Medicine Frequency Percent Cumulative Frequency Cumulative Percent
DMARDs 48 35.56 48 35.56
Non TNF biologics 10 7.41 58 42.96
Steroid 7 5.19 65 48.15
TNF 52 38.52 117 86.67
none 18 13.33 135 100.00
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Table 3
Pre-Operative and Two-Year Pain and Function

OA (n=4320) RA(n=136) P value
WOMAC BaselinePain 46.6 (18.0) 55.9 (17.8) <0.0001
WOMAC 2-year Pain 12.7 (16.1) 13.3(15.7)  0.6506
WOMAC Baseline Function 47.3 (18.3) 58.7 (19.1) <0.0001
WOMAC 2-year Function 14.7 (14.1) 17.4(13.0)  0.6038
A WOMAC > 10, Pain, n (%) 2470 (89%) 59 (89%) 0.8276
A WOMAC > 10, Function, n (%) 2030 (87%) 50 (93%) 0.2088
Poor outcome at 2 years, WOMAC Pain >40, n (%) 215 (7%) 7 (10%) 0.4374
Poor outcome at 2 years, WOMAC Function >40, n (%) 276 (9%) 12 (16%) 0.0527
SF-12 PCS Baseline 33.9(8.2) 287(79)  <0.0001
SF-12 PCS at 2 years 45.7 (10.1) 405 (10.5)  <0.0001
SF-12 MCS Baseline 50.8 (12.2) 46.4(13.2)  0.0009
SF-12 MCS at 2 years 53.8 (9.4) 489 (11.8)  0.0003
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Table 4

Univariate Analysis for Pain or Function Two Years After Surgery*

WOMAC Pain at 2 years Estimated

Coefficient (Standard Error)

WOMAC Function at 2 years Estimated
Coefficient (Standard Error)

Age
Female vs. Male
RA vs. OA

ASA Class 2 vs.ASA Class 1

ASA Class 3+vs. ASA Class 1

21 Deyo Comorbidities vs. 0 Deyo Comorbidities
BMI

>College education vs. <College
Caucasian vs. Non-Caucasian
Pre-Op WOMAC Pain

Pre-Op WOMAC Function
Pre-Op PCS

Pre-Op MCS

Previous Replacement vs. No Prev Replacement

Back Pain vs. No Back Pain

Expectation Score

*k*k
~0.12 (-0.19, —0.05)
2.98 (1.63,4.33)

-0.22 (-4.59,4.14)
2.07 (-1.31, 5.45)
3.32(-0.26, 6.90)
0.64 (-0.85, 2.13)
0.09 (-0.02, 0.20)

* %
-3.70 (-5.09, —2.31)
* %
-4.68 (-6.91, —2.45)
* %
0.21 (0.17, 0.24)
* %
0.21 (0.17, 0.25)
* %
-0.32 (-0.41, —0.24)

* %
-0.27 (-0.33, -0.21)
-0.41 (-2.03, 1.22)

* %
4.55(3.20, 5.89)
-0.03 (~0.07, 0.01)

Ak
0.03 (-0.04, 0.10)
329 (192, 467)

Ak A
1.85 (-2.57, 6.26)
3.51 (0.06, 6.96)
6.85 (3.19, 10.52)
1.76 (0.23, 3.28)
0.19 (0.08, 0.30)
*%
-3.94 (-5.36, —2.52)
* %
-4.93 (-7.20, —2.66)
* %
0.18 (0.15, 0.22)
* %
0.26 (0.22, 0.30)
*%
-0.43 (~0.52, —0.35)

-0.34(-0.39, ~0.28)
0.82 (~0.85, 2.48)

* %
4.41 (3.04,5.79)
-0.05 (-0.09, -0.002)

Bolding indicates a significant value

*
Univariate linear regression controlling for each individual predictor as listed in the table

Ak
Variables with p-value<0.05 in the univariate analysis and included in the multivariate regression

*:

HA
Variables with p-value>0.05 in the univariate analysis; included in the multivariate regression based on the research of interest
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MultivariateAnalysis for Pain or Function Two Years After Surgery*

Table 5

Page 16

WOMAC Pain at 2 years Estimated Coefficient
(95% ClI)

WOMAC Function at 2 years Estimated
Coefficient (95% CI)

Age

Female vs. Male

RA vs. OA

2College education vs. <College
Caucasian vs. Non-Caucasian
Pre-Op WOMAC Pain

Pre-Op WOMAC Function
Pre-Op PCS

Pre-Op MCS

Back Pain vs. No Back Pain

* k%
-0.10 (-0.17, —0.02)
1.47 (-0.02, 2.96)

-3.32 (-8.20, 1.56)
-1.56 (~3.09, —0.04)
-3.49 (-5.90, -1.07)

* %
0.09 (0.02, 0.16)
0.04 (-0.04, 0.11)
-0.13 (-0.24, -0.01)

-0.16 (-0.23, -0.10)
2.83 (135, 4.31)

Ak
0.04 (~0.03, 0.12)
*k
0.83 (~0.60, 2.26)
-0.61 (-5.18, 3.96)
* A
-1.36 (-2.81, 0.08)
-3.93 (-6.21, -1.65)
-0.04 (-0.11, 0.02)
*%
0.18 (0.11, 0.26)
* %
-0.24 (-0.35, -0.14)

-0.24 (031, -0.18)
1.78 (0.38, 3.19)

Bolding indicates a significant value

*
Multivariate linear regression controlling for age, gender, diagnosis, education, race, pre-operative WOMAC pain score, pre-operative WOMAC
function score, pre-operative PCS, pre-operative MCS and previous back pain

Ak
Variables with p-value<0.05 in the multivariate regression

*hoA

Variables with p-value >0.05 in the univariate analysis; Included in the multivariate regression based on the research interest
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Table 6

Patient Characteristics for patients w/o 2- year outcomes

Page 17

All patients (N=4456)

With 2-year outcome (n = 4220; Without 2-year outcome (n = 236; P value
94.7%) 5.3%)
Age 67.1(10.3) 66.9 (8.9) 0.7143
Female, n (%) 2454 (59%) 150 (64%) 0.1008
BMI 30.6 (6.2) 31.8(7.1) 0.0140
Education status at baseline, n (%) 0.0045
College or up 2522 (60%) 119 (50%)
No College 1698 (40%) 117 (50%)
Race, n (%) 0.6579
White 3672 (87%) 203 (86%)
Non-White 548 (13%) 33 (14%)
RA yes, n (%) 108 (3%) 28 (12%)
Baseline Deyo-Charlson Comorbidities, n (%) 0.3892
0 comorbidities 2952 (71%) 159 (68%)
1+comorbidities 1230 (29%) 75 (32%)
ASA Class, n (%) 0.2396
Class 1 154 (4%) 5 (2%)
Class 2 3054 (72%) 162 (69%)
Class 3+ 1009 (24%) 68 (29%)
RA patients (N=136)
With 2-year outcome (n = 108; 79%) Without 2-year outcome (n = 28; 21%) P value
Age 63.0 (12.1) 65.4 (8.6) 0.2376
Female, n (%) 96 (90%) 26 (93%) 1.0000
BMI 28.4(6.7) 29.0 (9.3) 0.7455
Education status at baseline, n (%) <0.0001
College or up 47 (44%) 1 (4%)
No College 61 (56%) 27 (96%)
Race, n (%) 0.6243
White 80 (74%) 22 (79%)
Non-White 28 (26%) 6 (21%)
Baseline Deyo-Charlson Comorbidities, n (%) 0.4354
0 comorbidities 41 (38%) 13 (46%)
1+comorbidities 66 (62%) 15 (54%)
ASA Class, n (%) 0.0815
Class 1 0 (0%) 0 (0%)
Class 2 69 (64%) 13 (46%)
Class 3+ 38 (36%) 15 (54%)

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



	Abstract
	Introduction
	Materials and Methods
	Results
	Baseline characteristics (Table 1)
	Quality of Life and Satisfaction
	Predictors of Poor Post-operative Pain (Table 4 and 5)
	Predictors of Poor post-Operative Function (Tables 4 and 5)

	Discussion
	References
	Figure 1
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Table 6

