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Abstract

Background: THR/TKR studies do not uniformly measure patient centered domains, pain and
function. We aim to validate existing measures of pain and function within subscales of standard
instruments to facilitate measurement.

Methods: We evaluated baseline and 2-year pain and function for THR, TKR using HOOS/
KOQOS scores, with primary unilateral TKR (4,796) and THR (4,801). Construct validity was
assessed by correlating HOOS/KOOS pain and activities of daily living (ADL), function quality of
life (QOL) and satisfaction using Spearman correlation coefficients. Patient relevant thresholds for
change in pain and function were anchored to improvement in quality of life; Mean Clinically
Important Difference (MCID) corresponded to “a little improvement” and a Really Important
Difference (RID) to a “moderate improvement”. Pain and ADL function scores were compared by
quartiles using Kruskal-Wallis.

Results: 2 year HOOS/KOOS pain and ADL function correlated with health related QOL
(KOOS pain and SF12PCS p=0.54; function p=0.63). Comparing QOL by pain and function
quartiles, the highest levels of pain relief and function were associated with the most improved
QOL. MCID for pain was estimated at =20, and the RID = 29; MCID for function 214, and the
RID = 23. The measures were responsive to change with large effect sizes (= 1.8).
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Conclusions: We confirm HOOS/KOOS pain and ADL function subscales are valid measures of
critical patient centered domains after THR/TKR, and achievable thresholds anchored to improved
quality of life. Cost-free availability and brevity makes them feasible, to be used in a core
measurement set in TJR trials.
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Background:

Total joint replacements are widely utilized as therapy for end-stage arthritis, relieving pain
and restoring function for the majority of patients. However, 20-30% of TKR patients, and
10% of THR report persistent pain and/or are dissatisfied with their surgical outcome (1, 2).
Ideally, data from trials, registries, and outcomes studies could be systematically pooled to
facilitate understanding risk factors for poor outcomes; to date, however, there has not been a
universally agreed core outcome set to facilitate effective data pooling to make comparisons
between trials. To this end, the Outcomes Measurement in Rheumatology (OMERACT)
Total Joint Replacement (TJR) Special Interest Group (SIG) was formed in 2008 (3, 4). This
international collaboration of stakeholders, including orthopedists, physical therapists,
rheumatologists, patients, and methodologists, has met and combined the results of
systematic literature reviews and Delphi consensus surveys to prioritize a core domain set
for all TIR outcome studies. The core domain set endorsed by OMERACT in 2016 included
pain, function, patient satisfaction, revision, adverse events, and death (5). The TJR core
domain set was vetted by stakeholders, including both patients and orthopedic surgeons,
who agreed that these are critical outcomes (5-7). The candidate outcome measures for the
core domains are the pain and activities of daily living (ADL) function subscales of the Hip
disability and Osteoarthritis Outcome Score (HOOS) and Knee injury and Osteoarthritis
Outcome Scores. Both subscales are part of existing validated larger surveys. The ADL
domain is an accepted measure of function relevant to TKR, and includes the items in the
Western Ontario McMasters (WOMAC) function domain (8-10). Validating the subscales in
a TJR cohort offers the opportunity to develop a core measurement set specifically for TIR
that includes the outcomes most important to patients that will be suitable for use in TIR
clinical trials, registries, and outcomes reports.

The purpose of this study was to evaluate whether pain and ADL function subscales of the
HOOS/KOOS possess construct validity, responsiveness to change and meaningful
thresholds for change after total hip (THR) and total knee replacement (TKR) respectively,
using a large sample of people who underwent these procedures. The complete HOOS (40
questions)/KOOS (42 questions) questionnaires measure 5 dimensions of lower extremity
pain, joint specific symptoms, function in activities of daily living (ADL), as well as sports
and recreation and quality of life in people with hip/knee disease and are currently in wide
use after THR and TKR, but most validation studies include the sports and recreation
domain that is not relevant to a majority of the patients undergoing TJR (8, 10, 11). Both
instruments were meticulously designed with items generated in an iterative process
beginning with literature review and included input from stakeholder groups comprised of
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patients, orthopedists and physical therapists. Both instruments have undergone extensive
psychometric testing. These measures are free to use, and have previously been shown to be
highly reliable, with excellent internal consistency (Cronbach’s alpha coefficient of 0.82 to
0.98) in samples of people undergoing THR and TKR (12, 13).

While HOOS/KOOS instruments are in wide use, the relationship of the HOOS/KOOS
subscales to other important patient reported outcomes such as change in quality of life
(QOL) or satisfaction is less well established, and clinically meaningful thresholds to change
have not been clearly linked to the patient important measure of improved quality of life, in
a large representative THR/TKR cohort. Moreover, the complete surveys would place a
lengthy responder burden if included with the other core set items. We hypothesized that the
subscales of HOOS/KOOS pain and ADL function will correlate with changes in patient-
reported QOL and satisfaction, demonstrating convergent construct validity. We also
hypothesized that HOOS/KOOS will not correlate with mental/emotional QOL two years
after THR and TKR, demonstrating divergent validity for these subscale measures. In
addition, we hypothesized that HOOS/KOOS pain and ADL function subscales will be more
sensitive to change compared with patient reported QOL measured with the Short Form 12
(SF-12) and EuroQol-5D (EQ-5D), and satisfaction two years after THR and TKR as
anchors. If shown to be valid and sensitive to change in patient populations with THR and
TKR, and stable up to 2 years after THR/TKR, HOOS/KOOS pain and ADL function
subscales can constitute a TIR core measurement set that can harmonize outcomes reporting
of TJR clinical trials.

Patients and Data Sources

We identified all patients undergoing unilateral THR or TKR between May 1, 2007 and
February 25, 2011, and retrospectively analyzed prospectively collected data in a Hospital
for Special Surgery (HSS) hospital-based total joint replacement (TJR) registry. All patients
undergoing arthroplasty were approached to participate in the registry, and data were
collected at baseline prior to the surgery and at 2-years post-TJR. Baseline data collected on
all patients include age, sex, ethnicity, race, and education level (some college or above or no
college). Administrative data included the Charlson-Deyo comorbidity index, which is based
on International Classification of Diseases, ninth revision, clinical modification (ICD-9-CM)
codes, is a validated measure of co-morbidity commonly used in clinical research (14, 15).
At our institution, surgery is almost exclusively elective, and the scores rarely exceed 3,
although the total score possible is 26. We also included the American Society of
Anesthesiology (ASA) score, a ranking used to quantify surgical risk that ranges from 0-6,
with a score of 0 indicating excellent health and a score of 6 indicating an organ transplant
donor (16). We followed Strengthening of Reporting of Observational Studies (STROBE)
guidelines for reporting the results of this retrospective analysis of a prospective cohort
study (17).

The study cohort included patients undergoing primary unilateral arthroplasty who provided
baseline HOOS/KOOS and 2-year data including the HSS satisfaction scale, quality of life,
and/or the HOOS/KOQS scores at 2 years, without other exclusions. For this study,
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approximately 64% of the Joint registry patients met our criteria and were included
(Appendix Figure 1a, b). Overall differences in characteristics between those in our study
cohort with specific 2-year variables and those without were calculated, and each separate
analysis was performed with those cases with complete data for that variable.

All patients included in the registry provided informed consent. The study was approved by
the HSS Institutional Review Board. A summary of the measures included in this analysis
are in Appendix Table 1.

Pain and Function Outcome Measures: Construct validity

Pain and function were measured using the HOOS/KOQOS validated instruments specific for
lower extremity pain or ADL function that have demonstrated responsiveness to change after
THR and TKR. Each transformed HOOS/KOOS subscale score range is 1-100, with 100
being the best score (8, 9, 16). HOOS/KOOS function is assessed with two separate
subscales: (1) activities of daily living (ADL); and (2) sports and recreation. The ADL
function subscale is being evaluated in this study as the sports and recreation domain has
been found to not be relevant to many joint replacement patients (18-20). The KOOS pain
subscale has 9 items, and the KOOS ADL function includes 17 items; HOOS pain contains
10 items and HOOS ADL function 16 items. Both surveys have a similar Quality of Life
(QOL) subscale, comprised of 4 items.

Change in the Quality of life (QOL) was queried with both the HOOS/KOOS QOL subscale
and with a separate single item with 6 response choices which asked how TJR changed the
quality of life: “More than | ever dreamed possible”, “Great improvement”, “Moderate
improvement”, “A little improvement”, “No improvement at all”, or “My quality of life is
worse” scored 1-6, higher scores indicating the worst QOL (22). Satisfaction with TIR
outcome was measured using 4 primary questions, each rated on a 5-point Likert scale. Each
question was weighted equally and a satisfaction summary score was calculated (range 0—
100, higher scores corresponding to greater satisfaction). Pain relief, Improving ability to do
housework or yardwork, Improving ability to do recreational activities, and Overall
satfsfaction with surgery gave response choices of “Very satisfied”, “Somewhat satisfied”,
“Neither satisfied or dissatisfied”, “Somewhat dissatisfied”, or “Very dissatisfied” (11). The
SF-12 is a general health measure that consists of 12 items(21, 22). The SF-12 physical
component scale (PCS) and the mental component scale (MCS) are population norm-based
summary scale scores and are scored 1-100. The scoring is designed to represent a
population mean of 50 with a standard deviation of 10. Higher scores on the SF-12 PCS
indicate better physical health status, and lower scores on the MCS correlate with depression
(21, 23). EQ-5D is a utility measure of health-related quality of life and records the patient’s
self-rated health with a 5 level survey and a vertical visual analogue scale and is used as a
quantitative measure of health outcome, scored from 0 to 100, higher score indicating “the
best health possible” and the lowest score indicating a state worse than death(22, 24, 25).
Patient expectations of TIR outcomes were measured using the HSS Total Hip and Total
Knee Replacement Expectations Surveys, validated instruments, which specifically question
a patient’s expectations prior to THR and TKR in areas specific to arthroplasty(26, 27).
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Convergent validity of the HOOS/KOOS pain and function subscales was calculated by
correlating the 2-year scores with the two measures of a similar construct that we
hypothesized to be moderately correlated, in our case, by assessing the Spearman’s
correlation coefficient with changes in the QOL and patient satisfaction, SF 12 PCS and
EuroQUOL. at 2-years after THR or TKR. We examined divergent validity through the
association of the SF-12 MCS, a measure of emotional health, that would not be associated
with HOOS pain and function either at baseline or at 2 years, as emotional health would not
be as strongly associated with pain and function as physical health measured as the SF-12
PCS (28). While poor 2-year KOOS pain and function has been reported in association with
poor baseline SF-12 MCS, we hypothesized that this association would be weak (28). We
additionally assessed the association of pain relief and improved function at 2 years with
improved quality of life and satisfaction, and compared the scores by quartiles.

Pain and Function Outcome Measures: Sensitivity to change and Meaningful Thresholds

for change

Sensitivity to change was assessed by calculating Effect size (ES) and standardized response
mean (SRM), an index of the effect size, to differentiate clinical change from statistical
change. The ES quantifies the size of the difference in outcomes between groups and is
independent of the size of the sample. The ES was calculated as mean change in scores
(HOOS/KOOS pain, HOOS/KOOS function, SF-12 pain subscale) from baseline to 2-years
divided by the baseline SD. SRM was calculated as the mean change in the scores divided
by the standard deviation (SD) of the changed scores. According to Cohen’s h, an ES of
0.20-0.49 represents a small change, 0.50-0.79 a medium change and =0.80 a large change
(29, 30).

We used the HSS Satisfaction QOL responses (“More than | ever dreamed possible” through
“My quality of life is worse”) to identify clinically meaningful thresholds for the
improvement/worsening from baseline to 2-years in HOOS/KOQS pain and function
subscales. We defined the minimally clinically important difference for improvement
(MCID Improvement) by the response “a little improvement” on the Quality of Life
question, and response “moderate improvement” on the same question indicated the Really
Important Difference for improvement (RID Improvement), which we anchored to these
patient important domains. We limited this analysis to people with some (MCID) and large
(RID), improvements.

Pain and Function Outcome Measures: Floor and Ceiling effects

The presence of floor and ceiling effects were determined by reviewing the variance plots
for homogeneity, to examine the distribution of each domain. Median and IQR were used to
summarize Pain and Function scores for each quartile of reported PROMs domains.

Statistical Analysis:

Descriptive statistics were used for comparisons between groups. Correlation was analyzed
with Spearman coefficients, categorized according to Cohen’s h; 0.20-0.49 represents a
small change, 0.50-0.79 a medium change and =0.80 a large change (29, 30). Scores were

J Arthroplasty. Author manuscript; available in PMC 2020 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Goodman et al.

Page 6

compared by quartiles using the Kruskal-Wallis test. All statistical analysis was completed
using the SASS software, version 9.4.

Characteristics of the cohort

We included 10,775 subjects in the HSS register who underwent primary unilateral hip or
knee replacement, had baseline data, and completed any 2-year HOOS/KOOS pain or
function assessments, satisfaction, or quality of life responses. For the included patients who
provided some 2-year data, complete data was available on 97% of patients. There were no
significant differences at baseline for those in the study cohort with complete 2-year survey
responses and those who did not regarding race or ethnicity, comorbidities, baseline HOOS
and KOOS function, HSS Expectations Score, or SF-12 PCS or MCS scores. However, a
large number of older patients and those with more pain at baseline did not return the
surveys, but the numbers were small (Table 1).

Mean age was 67 years for the patients undergoing TJR, 59.4% were women, and 91% were
white. Overall outcomes for HOOS/KOOS pain and function at 2-years were excellent with
> 40 point mean improvement for pain and function in all demographic groups, with similar
improvements at 2-years for HOOS/KOOS function (Appendix Table 2 a,b). For patients
undergoing TKR, 77% reported a great improvement or “more than | ever dreamed possible
for their quality of life. For patients undergoing THR, 89% reported a great improvement in
their quality of life or “more than | ever dreamed possible” (Table 2). Overall satisfaction
was high; 78% of TKR and 91% of THR were very satisfied with pain relief, and only 6.5%
of TKR and 2.5 % of THR were somewhat or very dissatisfied. Distribution of quality of life
responses for TKR and THR patients in our cohort can be seen in Figure 2.

Convergent and Divergent Validity: HOOS/KOOS pain, function, and QOL scores at
2-years were moderately correlated with the scores for EQ5D and SF-12 PCS, with little or
negligible correlation with baseline scores (Table 3). We noted strongest correlations with 2-
year SF-12 PCS, demonstrating that relief of pain and improved function are associated with
improved physical health and physical well-being. There was negligible correlation with
SF-12 MCS either at baseline or at 2-years.

We next assessed the association of pain relief and improved function with improved quality
of life and compared the scores by quartiles. We compared the highest vs. the lowest
quartiles for 2-year HOOS/KOOS pain and function with the change in QOL, mean SF-12
PCS and MCS scores. We found that the highest levels of pain relief and improved function
were associated with the most improved quality of life, and physical well-being (Appendix
Table 3). There were overall moderate correlations between 2-year HOOS/KOOS pain and
function, EQ-5D, and SF-12 PCS at 2-years with QOL, but not SF-12 MCS (Table 4).

Floor and Ceiling effect

We noted a strong ceiling effect in the 2-year HOOS/KOQOS pain and function scores, with
no variance seen in the 2-year pain and function scores above the 50th percentile for THR
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and no variance seen above the 75! percentile for TKR. Results for HOOS/KOOS pain and
function are seen in Figure 1 a,b,c,d.

Clinically meaningful thresholds and sensitivity to change

The MCID thresholds for HOOS/KOOS pain and function subscales were 21 and 14 points
for KOOS pain and function and 23 and 18 points for HOOS pain and function, respectively
and thresholds for RID for each subscale (Table 5). The MCID and RID were anchored on
the patient important domain of “a little” or “moderate” improvement in quality of life.

Responsiveness: Large ES and SRM were noted 2-years after TKR and THR for: KOOS
pain, 2.3 and 1.9; KOOS function, 1.8 and 1.6; HOOS pain, 2.7 and 2.4; HOOS function, 2.4
and 2.1; and the SF-12 PCS, 1.5 and 1.2 for TKR and 1.9 and 1.6 for THR, confirming their
sensitivity to change after TKR and THR (Table 6). There was little change after THA and
TKA in the SF-12 MCS.

Discussion:

The OMERACT TJR Working Group has previously endorsed pain and function as core
domains in the core domain set that also includes patient satisfaction, revision, adverse
events, and death, to be measured in TJR clinical trials(5, 31). Our findings confirmed that
with increasing relief of pain and functional improvement measured using HOOS/KOOS
pain and ADL function subscales, patient reported quality of life and patient satisfaction also
improved, and correlation of these constructs was demonstrated. We established patient
acceptable thresholds for change in pain and function using patient anchors. While cut-
points have been established for patient acceptable state after anterior cruciate ligament
surgery and after TKR/THR(32, 33), the threshold for a meaningful change has not been
previously established in TKR/THR populations with an intermediate follow-up.
Additionally, one previous study using novel statistical technique for estimation of MCID
found a small or negative change in KOOS pain and ADL after ACL repair to be consistent
with patient-relevant improvements, raising questions about the sample, response shift, the
anchor used or the statistical technique used(32—34). Our study further validates these
HOOS/KOOS pain and function subscales as valid measures of respective core domains for
use in TJR clinical trials, registries, and outcome studies. Our study also validates them as
standalone sets, obviating the use of the entire 40 plus item questionnaires. The routine
measurement of these core domains in all clinical trials using the same instruments will
harmonize and permit pooling of data for large-scale analysis to improve the strength of
future analyses (5). Our study identifies HOOS/KOOS pain and function subscales as valid
measures of these domains.

We examined HOOS/KOOS pain and ADL function domains and sought to determine if the
subscales were valid measures of core TIR domains of pain and function. We found that the
psychometric properties of the subscales could be tested and validated using data collected
prior to and 2-years after THA and TKA in a large arthroplasty registry, and confirmed that
the instrument subscales of pain and ADL function correlate with the important patient
centered domains of satisfaction and quality of life. Previous studies of HOOS/KOOS
administration have shown that it is a feasible measure, and the entire questionnaire take
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about 10-15 minutes to complete; the responder burden for each subscale is significantly
less. The questionnaire is non-proprietary, and is available free of cost (12, 13). We are
cognizant that evaluation of the entire TJR core domain set in TJR outcomes research and
clinical trials needs to be feasible from a reporting burden perspective, not just each
individual component. The remaining components of TJR core domain set that need valid
measures are patient satisfaction, and adverse events; the latter is readily captured since
revision and death are definitive end-points. The addition of a validated measure for patient
satisfaction and capture of adverse events should not be a prohibitive patient respondent
burden given that the composite can be completed within 10-15 minutes.

The large ES and SRM demonstrated in this TJR cohort demonstrate the importance of the
change in HOOS/KOOS pain and ADL function subscales 2 years after THR/TKR. Prior
studies have demonstrated stable ES and SRM for KOOS pain and ADL function up to one
year(10), we were able to demonstrate a consistent meaningful response 2 years after TKR,
which is a more meaningful time frame. Similarly, we demonstrated that the MCID and RID
were achieved defined by a “little” or “moderate” change in patient reported quality of life.
These MCID thresholds of 10-20 units on a 0-100 scale in our study are consistent with
MCIDs described for other domains in the psychometric literature (34, 35). Moreover, these
changes were demonstrated in a cohort with a high level of satisfaction, indicating that these
measures are independent and the change in pain and ADL function subscales is important
as a stand-alone measure.

This study has certain limitations. Non-response, though low, and non-differential by patient
characteristics, is a study limitation. We chose the HOOS/KOOS as candidate measures due
to their free availability and validation studies in other populations with knee/hip disease and
some validation previously in TIJR populations. There might be other measures that could
also be alternate measurement tools for pain/function assessment after THR or TKR.
Meaningful thresholds (MCID and RID) are estimates at best, and could vary by study
setting, region/country and patient population. RID estimates may have been affected by the
ceiling effect, which explains why their values were close to the MCID estimates. We noted
the substantial ceiling effect with little variance for pain and function 2 years after THR and
TKR. The two- year reporting period used may allow for further patient improvements than
expected if collected at one year. Prosthetic survivorship has carried a higher threshold for
acceptable reporting follow-up as long as five years before beings acceptable for some
journals. The patient outcomes focus does not need that long a time period and two years is
a reasonable threshold. In terms of usability for public policy, however, it is outside of the
more commonly expected time period of one year. The data was all collected from patients
in a high-volume tertiary care orthopedic hospital, where the patient population has a higher
education level, is 90% white, and where high levels of satisfaction are reported. While this
may decrease generalizability of the data, it should not impact the analysis of the measures.

Although the lower baseline scores did not threaten improvement and/or correlation with
quality of life improvements, an analysis of the higher starting baseline scores was not
performed. This would be important in that they might not have substantial improvements in
pain and/or function. The findings in this study support the selection of a core outcome
measurement set that includes the HOOS/KOOS subscales of pain and ADL function, as
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measures of separate domains that correlate with important patient centered outcomes and to
be used in clinical trials, registries, and outcomes reporting. The next step is to harmonize
these findings with the HOQOS, JR. and KOOS, JR. that have been the endorsed for use by
CMS at the end of 9-12 months after surgery for their current bundled payment
program(18-20). The MCID and RID for both HOOS/KOQOS subscales were established
using a similar Likert scale; this should allow for a cross-walk which will allow utilization of
CMS administrative data bases. Using subscales of established instruments like the HOOS/
KOQOS should be considered for a core measurement set accepted as a minimum reporting
baseline for future clinical trials, registries, and outcomes reporting.

Supplementary Material

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

Characteristics of the Cohort Responder vs. non-responder characteristics (Mean, Standard Deviation)

Overall (N=10,775)  Responders (N=10,622) Non-Responders (N=153) p-value

Age 67.0 [59.0, 74.0] 67.0 [59.0, 74.0] 70.0 [63.0, 78.0] <.0001
SF-12PCS 33.3[28.0, 38.8] 33.3[28.0, 38.8] 33.3[28.4, 39.2] 0.77
SF12- MCS 53.2 [42.5, 60.7] 53.2 [42.5, 60.7] 49.3 [42.0,59.9] 0.07
Charlson Comorbidity Index 0.0 [0.0, 1.0] 0.0 [0.0, 1.0] 0.0[0.0,1.0] 0.02
KOOS Pain Score 47.2 [37.5,58.3] 47.2 [37.5,58.3] 45.8[36.8, 62.5] 0.60
KOOS Function Score 52.9 [42.7, 66.2] 52.9 [42.7, 66.2] 50.7 [41.2, 61.0] 0.22
HOOS Pain Score 45.0 [35.0,57.5] 45.0 [35.7, 57.5] 39.3[27.5,52.5] 0.01
HOOS Function Score 485 [37.5,61.8] 48.5[38.2, 61.8] 42.7 [30.4, 61.8] 0.02
Race

Asian 53 (0.5%) 53 (0.5%) 0 (0.0%)

Black 440 (4.1%) 430 (4.05%) 10 (6.54%)

Hispanic 224 (2.1%) 223 (2.1%) 1 (0.65%)

Native/Pacific Islander 17 (0.2%) 17 (0.16%) 0 (0.0%) 0.3

Other 242 (2.3%) 237 (2.23%) 5 (3.27%)

White 9,788 (90.9%) 9,651 (90.95%) 137 (89.54%)
Sex

Female 6,397 (59.4%) 6,318 (59.48%) 79 (51.63%)

Male 4,378 (40.6%) 4,304 (40.52%) 74 (48.37%) 0.08
ASA Status

1 533 (5.0%) 530 (4.99%) 3 (1.96%)

2 8,024 (74.5%) 7,908 (74.48%) 116 (75.82%)

3 2,204 (20.5%) 2,170 (20.44%) 34 (22.22%) o3t

4 10 (0.1%) 10 (0.09%) 0 (0.0%)

Page 17

*
Primary unilateral TKA and THA only. Responders includes primary unilateral THA/TKA that have any 2 year data- this includes any HOOS/
KOOS scale score or any satisfaction data at 2 years. No other restrictions applied. Bold represents statistically significant with p-value <0.05

SF12-PCS- Short form 12 Physical Component Score
SF12-MCS- Short Form 12-Mental Component Score
KOOS Knee injury and Osteoarthritis Outcome Score
HOOS-Hip disability and Osteoarthritis Outcome Score

ASA- Anesthesia Society of America

J Arthroplasty. Author manuscript; available in PMC 2020 November 01.
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Table 2.
Improved Quality of Life
Response, n (%) (N 1'4(,%41) N Ig,ﬁsa)
Quality of life

Improved More than ever dreamed 928 (20.0%) 1529 (30.1%)
Great improvement 2629 (56.7%) 3005 (59.1%)
Moderate improvement 678 (14.6%) 376 (7.4%)
A little improvement 200 (4.3%) 86 (1.7%)
No improvement at all 102 (2.2%) 51 (1.0%)
Worse 104 (2.2%) 39 (0.8%)

*
All are 2-year HOOS/KOOS responders with QOL satisfaction data

J Arthroplasty. Author manuscript; available in PMC 2020 November 01.
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Table 4

Page 20

Overall Spearman coefficients for baseline/2-year HOOS and KOOS pain and function subscale scores versus

total QOL score ™

Knees

QOL Spearman p (95% ClI)

Hips
QOL Spearman p (95% ClI)

Baseline H/KOOS pain
2-year H/KOOS pain
Baseline H/KOOS function
2-year H/KOOS function
Baseline EQ-5D score
2-year EQ-5D score
Baseline MCS

2-year MCS

Baseline PCS

2-year PCS

~0.03 (~0.06, 0.00)
~0.63 (-0.64, —0.61)
-0.06 (<0.09, —0.03)
~0.63 (-0.65, ~0.61)
-0.09 (-0.13, -0.07)
-0.50 (-0.52, ~0.47)
-0.10 (-0.13, -0.07)
-0.23 (-0.26, -0.20)
-0.08 (0.1, -0.05)
-0.49 (-0.51, —0.47)

0.06 (0.03, 0.09)
-0.52 (-0.54, ~0.50)
0.02 (~0.01, 0.05)
-0.53 (-0.55, ~0.52)
0.00 (~0.03, -0.03)
-0.41 (-0.44, -0.38)
-0.09 (-0.12, ~0.06)
-0.19 (-0.22, -0.16)
-0.01 (-0.04, -0.02)
-0.42 (-0.44, —0.40)

Note QOL scoring is 1 — best QOL, and 6 — worst QOL.

Spearman correlation coefficients were calculated to evaluate the correlation between each HOOS/KOOS pain/function subscale and total QOL

score within hips and knees. Correlation estimates were converted to Fisher’s Z to ascertain 95% confidence intervals for the corresponding

estimate.

J Arthroplasty. Author manuscript; available in PMC 2020 November 01.
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Table 5:

Clinically meaningful thresholds and sensitivity to change

Page 21

Knee- A KOOS (2y - bl)

KOOS pain, Mean (SD)

KOOS Function, Mean (SD)

RID RID
MCID MCID
Improvement A litla i ” “Moderate “p littla ” “Moderate
A little improvement’ improvement” A little improvement improvement”
Quality of life 20.96 (18.36) 29.52 (18.29) 14.20 (17.60) 23.31(16.34)
MCID MCID
Worsening “The quality of my lifeis ~ —=--mmmmmeeee “The quality of my lifeis ~ —=--mmemmeeee
worse” worse”
Quality of life 436 (22.67) e -2.86(20.42) -
Hip- A HOOS (2y - bl) HOQS pain, Mean (SD) HOOS Function, Mean (SD)
RID RID
MCID MCID
Improvement A litla i ” “Moderate “p Tittla ” “Moderate
A little improvement’ improvement” A little improvement improvement”
Quality of life 22.50 (17.36) 33.85(18.92) 18.05 (17.48) 28.54 (18.76)
MCID MCID
Worsening “The quality of my lifeis ~ —=--mmmmmeeee “The quality of my lifeis ~ —=--mmemmeeee
worse” worse”
Quality of life 2250 (17.36) e 545(28.41) = e

*
Deltas for H/KOOS mean SD, according to QOL Mean Clinically Important Difference/Really Important Difference (MCID/RID) category
defined by QOL response

MCID= “a little improvement”

RID= “moderate improvement”
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Table 6:

Effect size and Standardized Response Mean (SRM)

TKA effect size

TKASRM THA effectsize THA SRM

H/KOOS pain
H/KOOS function
PCS

MCS

2.32
1.81
1.46
0.19

1.92
1.61
1.19
0.21

2.71
2.42
1.93
0.28

2.44
2.12
1.59
0.30

Page 22

*
Effect size and SRM was calculated based on the methods stated in the manuscript: effect size (ES) was calculated as mean change in scores
divided by the baseline SD. Standardized response mean (SRM) was calculated as the mean change in the scores divided by the standard deviation

(SD) of the changed scores.
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