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Background and purpose — The direct superior approach
(DSA) is a modification of the posterolateral approach (PLA)
for total hip arthroplasty (THA). Patient-reported outcome
measures (PROMs) of the DSA have not been investigated
previously using nationwide data. Our aim was to assess
PROMs after THA using the DSA compared with the PLA
and, secondarily, with the anterior approach (DAA).

Patients and methods — In this population-based
cohort study we included 37,976 primary THAs performed
between 2014 and 2020 (PLA: n=22,616; DAA:n=15,017;
DSA: n = 343) using Dutch Arthroplasty Registry data.
PROMs (NRS pain, EQ-5D, HOOS-PS, and OHS) were mea-
sured preoperatively, and at 3 and 12 months postoperatively.
Repeated measurements were analyzed using mixed-effects
models, adjusted for confounders, to investigate the associa-
tion between surgical approach and PROMs over time.

Results — From baseline to 3 and 12 months, improve-
ments for NRS pain scores, EQ-5D, and OHS were com-
parable for the DSA compared with the PLA or DAA. No
difference was found in HOOS-PS improvement 3 months
postoperatively between DSA and PLA (-0.2, 95% confi-
dence interval [CI] —2.4 to 1.9) and between DSA and DAA
(-=1.7,CI-3.9t0 0.5). At 12 months postoperatively, patients
in the DSA group had improved —2.8 points (CI —4.9 to —0.6)
more in HOOS-PS compared with the DAA, but not with the
PLA group (-1.0,CI-3.2to 1.1).

Conclusion — Our study showed no clinically meaning-
ful differences between the DSA and either PLA or DAA.

Patient-reported outcome measures (PROMs) and patient-
satisfaction measures are increasingly being used to monitor
surgical success after total hip arthroplasty (THA) from a
patient’s perspective [1]. Various surgical approaches have
been investigated for their potential impact on PROMs after
THA [2-5]. Recently, THAs performed through a minimally
invasive muscle-sparing approach have become increasingly
popular. This trend has resulted in the development of the
direct anterior approach (DAA) as well as the direct superior
approach (DSA). The DSA is a minimally invasive adapta-
tion of the classic posterolateral approach (PLA) for THA, in
which the fascia lata and short external rotators (except the
piriformis or conjoint tendon) are preserved [6-7]. The DSA
was developed with the aim to provide earlier pain relief, to
restore function as quickly as possible and to decrease dis-
location rates [6-8]. Despite the growing interest, there are
limited data on the proposed benefits of the DSA compared
with conventional approaches and whether it really affects
the outcome from a patient’s perspective [9-16]. In addition,
nationwide data on PROMs after the DSA is lacking. The
aim of our study is to examine whether the DSA improves
PROMs after 3 and 12 months following THA compared
with (1) the PLA and (2) the DAA. We hypothesized that the
DSA would result in greater improvement after 3 months on
functional scores compared with the conventional PLA, but
not with the DAA.

© 2023 The Author(s). Published by Medical Journals Sweden, on behalf of the Nordic Orthopedic Federation. This is an Open Access article distributed
under the terms of the Creative Commons Attribution-NonCommercial 4.0 International License (https://creativecommons.org/licenses/by-nc/4.0/), allowing
third parties to copy and redistribute the material in any medium or format and to remix, transform, and build upon the material for non-commercial purposes,
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Figure 1. Flowchart of included procedures.

Patients and methods

Study design

This is a population-based cohort study including all primary
THAs using the DSA, PLA, or DAA in Dutch hospitals per-
formed from January 1, 2014, to January 1, 2021. Data was
retrieved from the Dutch Arthroplasty Registry (LROI). The
study is reported according to the STROBE guidelines [17].

Setting and data source

The LROI is a nationwide population-based register that has
prospectively collected data on joint arthroplasties since 2007.
Completeness is validated annually by comparing the number
of procedures in the LROI with hospital records. Therefore,
high validity and data quality is obtained, with 99% coverage
in the last 5 years [18-19]. PROMs are being routinely recorded
from patients who have undergone THA for osteoarthritis
(OA) since 2014. Patients are asked to complete the PROMs
questionnaire preoperatively, and at 3 and 12 months postoper-
atively. Preoperative PROMS are typically filled out at the out-
patient clinic, whereas after surgery PROMs can be completed
electronically via email invitation or using pen and paper.

Outcome

5 PROMs were retrieved from the LROI: (1) numeric rating
scale (NRS) pain at rest (range 0—10); (2) NRS pain during activ-
ity (range 0-10); (3) EQ-5D-5L with EQ-5D index score (range
0-1), which is an overall measure of the patient’s health status;
(4) Hip disability and Osteoarthritis Outcome Score — Physical
function Short form (HOOS-PS, range 0-100), which measures
limitations in physical activities due to hip-related problems; and
(5) Oxford Hip Score (OHS, range 0—48) as a measure of func-
tion and pain after THA. Improvement was measured preopera-
tively and at 3 and 12 months postoperatively. An improvement
in NRS pain score of 1.86, Q5D-index score of 0.31, HOOS-PS
of 23, and OHS of 2 or more from preoperatively to 1-year fol-
low-up was defined as clinically meaningful. These thresholds
were based on previous publications [20-23].

Statistics

Descriptive statistics on patient and procedure characteristics
are presented according to surgical approach. Mixed-effect
models were used to analyze pain at rest, pain during activ-
ity, EQ-5D index, HOOS-PS and OHS preoperatively, and at
3 months and 1 year after surgery, for the 3 surgical approach
groups. No adjustments for multiple comparisons were
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Table 1. Descriptive statistics of preoperative patient and proce-
dure characteristics of all primary THAs with direct superior (DSA),
posterolateral (PLA), or anterior approach (DAA) from 2014-2020.
Values are count (%)

DSA PLA DAA Total
(n =343) (n=22,616) (n=15,017) (n =37,976)

Age (years)

<60 57 (17) 3,277 (15) 2,357 (15) 5,691 (15)

60-74 199 (568) 12,973 (57) 8,782 (59) 21,954 (58)

=75 87 (25) 6,361 (28) 3,878 (26) 10,326 (27)
Sex

Male 120 (35) 8,655 (38) 5,135 (34) 13,910 (37)

Female 223 (65) 13,947 (62) 9,882 (66) 24,052 (63)
ASA score

| 82 (24) 4,116 (18) 3,067 (20) 7,265 (19)

I 210 (61) 14,214 (63) 9,837 (66) 24,261 (64)

=1V 51 (15) 4,280 (19) 2,112 (14) 6,443 (17)
Previous operation

Yes 1(0.3) 436 (2) 156 (1) 593 (2)

No 341 (99.7) 22,062 (98) 14,770 (99) 37,173 (98)
Smoking

Yes 35 (10) 2,027 (9) 1,251 (8) 3,313 (9)

No 308 (90) 20,192 (91) 13,723 (92) 34,223 (91)
BMI

<185 3(1) 122 (1) 83 (0.6) 208 (1)

18.5-25 155 (45) 6,859 (30) 5,401 (36) 12,415 (33)

25-30 131 (38) 9,811 (44) 6,542 (44) 16,484 (43)

30-40 53 (16) 5,486 (24) 2,842 (19) 8,381 (22)

> 40 1(0.3) 277 (1) 83 (0.6) 361 (1)
Charnley

A 143 (42) 9,652 (43) 6,648 (44) 16,443 (43)

B1 115 (34) 6,892 (31) 5,002 (33) 12,009 (32)

B2 77 (22) 5,073 (22) 3,013 (21) 8,163 (22)

© 7(2) 868 (4) 327 (2) 1,202 (3)

ASA score: American Society of Anesthesiology score.
BMI: body mass index.
Numbers do not add up to total due to unknown or missing values.

applied. All models were adjusted for age, sex, BMI, and ASA
score. The patient effect was considered as a random effect in
the model. The interaction of time by approach was consid-
ered to adjust for the within-subject variation over time. Model
assumptions were checked with residual plots for each depen-
dent variable and were found to be acceptable. P values below
0.05 were considered statistically significant. Results were
reported with 95% confidence intervals (CI). Statistical analy-
ses were performed using IBM SPSS Statistics version 14.0
(IBM Corp, Armonk, NY, USA). The analysis methodology
was guided by principles established by Christensen et al. [24].

Sensitivity analysis

A robustness test was performed to determine the sensitivity
to missing data [24-25]. In this analysis, we included initially
excluded patients with missing data under the assumption of
missing at random (MAR). Multiple imputation (MI) was
used, wherein the missing values in the dataset were replaced
with imputed values drawn from a linear regression model
with the observed PROMs as explanatory variables. The
results were then compared with the original results.

Ethics, funding, data sharing, and potential conflicts
of interest

The study was approved by the scientific advisory committee
and board of the LROI and is in compliance with the regula-
tions of the LROI. Ethical approval was not required accord-
ing to the Dutch Medical Research Involving Human Subjects
Act (WMO) as all data was received completely anonymously
as part of routine clinical care. Restrictions apply to the avail-
ability of this data. No funding was received. No conflicting
interests were declared. Completed disclosure forms for this
article following the ICMJE template are available on the arti-
cle page doi: 10.2340/17453674.2023.23729

Results
Patients

All registered primary THAs for OA through the DSA,
PLA, and DAA between 2014 and 2020 (n = 37,976), and
with PROM questionnaires available at all timepoints were
included. Procedures with metal-on-metal bearings were
excluded (Figure 1). Patients in the DSA and DAA groups
were generally younger and more likely to be female com-
pared with the PLA group (Table 1).

PROMs

Baseline NRS pain scores during activity were higher in the
DSA group compared with the DAA group (adjusted mean
difference 0.4, CI 0.2-0.6). In addition, HOOS-PS scores at
baseline were higher in the DSA group compared with the
DAA group (4.2, CI 2.4-6.1) (Figure 2, Table 2, [Table 3
shows unadjusted values], see Appendix). All PROM scores
improved at 3 months and 12 months postoperatively for
all surgical approaches (Table 4). From baseline to 3 and 12
months, the mean improvement for NRS pain scores (Figure
3), EQ-5D, and OHS did not differ for the DSA compared
with the PLA and the DAA. From baseline to 3 and 12 months
postoperatively, improvement in HOOS-PS scores did not
differ between DSA and PLA. For the DSA compared with the
DAA, the mean difference in improvement in HOOS-PS was
—1.7,CI-3.91t0 0.5 at 3 months. At 12 months postoperatively,
the DSA group showed larger improvement in HOOS-PS com-
pared with the DAA group (2.8, CI -4.9 to —0.6) (Figure 3).
Postoperative improvements in pain at rest, pain during activ-
ity, OHS, and HOOS-PS exceeded the pre-established MCIDs
from the literature (Table 4). For all PROMs examined, the
difference between surgical approaches over time fell below
their pre-established MCIDs, indicating no clinically relevant
difference between surgical approach groups (Table 4).

Sensitivity analysis

The results obtained from the sensitivity analysis were largely
consistent with the original analysis. While some differences
were observed in terms of significance, confidence intervals,
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Table 4. Adjusted mean difference (Cl) of NRS pain, EQ-5D index score, HOOS-PS, and OHS between preoperative and 3- and
12-month postoperative scores and between surgical approaches (superior [DSA], posterolateral [PLA), or anterior approach

[DAA]) at 3 months and 12 months postoperatively @

DSA PLA
PROM n =343 n=22,616
Baselineto ~ Mean change (Cl) P

Mean change (Cl)® Mean change (CI) P

DAA
n=15,017

DSAvs. PLA DSA vs. DAA
Difference in Difference in
mean change (Cl) ¢ mean change (Cl) ©

NRS pain at rest

3 months -39 (4.2t0-3.6) -4.1(-4.2t0-4.1)
12 months —-4.2(-45t0-3.9) -4.4(-4.5t0—-4.4)
NRS pain during activity
3 months —-5.3(-5.6t0-5.0) -5.2(-5.2t0-5.2)
12 months —-5.9 (-6.2t0-5.6) —5.9(-5.9t0-5.8)
EQ-5D index score
3 months 0.2 (0.21 to 0.26) 0.2 (0.24-0.24)
12 months 0.3 (0.26 to 0.31) 0.3 (0.28-0.29)
HOOS-PS
3 months — 32 (—34 to -30) — 31 (-32t0-31)
12 months — 37 (-39 to —35) — 36 (—36 to —36)
OHS
3 months 16 (15t0 17) 16 (16-16)
12 months 19 (18 to 20) 19 (19-19)

-3.8(-3.91t0-3.8)
— 4.1 (-4.2t0 —4.1)

~5.0 (-5.1 to =5.0)
— 5.6 (-5.7 to -5.6)

— 30 (-30 to —30)
— 34 (-35 to —34)

0.2 (-0.1t0 0.5)
0.2 (-0.110 0.5)

~0.1 (-0.410 0.2)
—0.1 (-0.4 10 0.2)

—0.1 (-0.410 0.2)
-0.1 (-0.310 0.3)

-0.2(-0.510 0.1)
-0.3 (-0.6 10 0.04)

0.2 (0.23-0.24)
0.3 (0.27-0.28)

—0.01 (-0.03 to 0.01) —0.002 (-0.083 to 0.02)
0.01 (-0.02t0 0.03)  0.02 (-0.01 to 0.04)

—0.2 (-2.4101.9)
-1.0 (-3.210 1.1)

-1.7 (-3.910 0.5)
—2.8 (—4.91t0 -0.6) P

16 (16-17)
19 (19-19)

0.4 (-1.4100.7)
0.1 (-0.9t0 1.2)

-0.4 (-1.510 0.6)
0.3 (-0.81t0 1.3)

2 Results from a multiple linear mixed-effect model adjusted for age, sex, BMI, and ASA score with PROM variable as the depen-
dent variable and surgical approach, time, and interaction between time and surgical approach as independent variables.

b P <0.05. All changes in score between baseline and follow-up within each group are significant.

¢ A negative number for pain at rest, pain during activity, and HOOS-PS means a larger decrease in scores and thus more
improvement over time compared with the other approach. A negative number for EQ-5D and OHS means a smaller increase
in scores and thus less improvement compared with the other approach.

HOOS-PS
100

PLA
DSA
DAA

90

80

70

60

50

40+

30

20

104

0
Preoperative

3 months 12 months

Figure 2. HOOS-PS preoperatively, and at
3 and 12 months postoperatively, adjusted
for age, sex, ASA score, and BMI.

direction, or magnitude of the effects (Table 5, see Appen-
dix), these differences did not have a significant impact on
the overall conclusions drawn from the original analysis. This
suggests that the findings are robust.

Discussion

We aimed to examine whether the DSA improves PROMs
after 3 and 12 months following THA compared with (1)
the PLA and (2) the DAA. We found no clinically relevant

NRS pain during activity

PLA
DSA
DAA

Preoperative 3 months 12 months

Figure 3. NRS pain during activity preop-
eratively, and at 3 and 12 months post-
operatively, adjusted for age, sex, ASA
score, and BMI.

improvements on all PROMs at 3 and 12 months after primary
THA between the approaches.

Previous registry-based studies from the Norwegian, Dutch,
and UK National Joint registry have not been able to show
a clear benefit of 1 specific surgical technique in terms of
PROMs [2,3,26]. This is the first large registry-based study
comparing the PROMs of the DSA with the PLA or the DAA.
Most studies reporting on PROMs after THA using the DSA
have been case series or case-control studies from specialized
centers [9-15]. Ulvivi et al. compared the DSA with the PLA
through a randomized trial [16]. The authors reported com-
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parable improvement in pain scores up to 6 months. With
regard to functional scores, 1 study reported superior func-
tional scores in the first month for the DSA compared with the
PLA [14]. In contrast, other studies reported no difference in
functional scores (HOOS and HHS) between the DSA and the
PLA at 3 months, 6 months, 1 year, or 2 years of follow-up
[10-12,14,16]. Our study aligns, showing a comparable magni-
tude of improvement for the DSA, PLA, and DAA at 3 and 12
months of follow-up.

It is essential to distinguish between statistical significance
and clinical importance, because a statistically significant
result does not automatically indicate a clinically important
difference [24]. In our study, we found that the improvements
in pain at rest, pain during activity, OHS, and HOOS-PS after 3
months exceed the pre-established MCIDs from the literature,
indicating their clinical relevance for each surgical approach.
For all PROMs examined, the (absolute value of the) boundar-
ies of the confidence intervals for the difference between surgi-
cal approaches fell below their pre-established MCIDs [20-23].
Thus, the mean effect of DSA does not differ in terms of clinical
relevance from the mean effect of DAA and PLA respectively.
Only for the HOOS-PS scores was the difference between the
DSA and DAA groups at 12 months statistically significant
(2.8, CI 4.9 to —0.6). However, we believe this difference is
not clinically relevant as both the DSA and DAA patients had
already exceeded the MCID threshold, and the lower bound
difference of 4.9 is much less than the MCID of 23.

Limitations

Missing data frequently represents a potential source of bias
in clinical research [24]. In the present study, we focused on
patients with complete PROM data, but this approach could
introduce bias by assuming that data is missing completely at
random (MCAR). To address this, we performed a sensitivity
analysis to investigate the possible bias that arose from this
assumption. This analysis included patients with missing data,
assuming it occurred at random (MAR), to provide a more
comprehensive perspective on the effectiveness of the inter-
ventions in the entire study population. Although some results
changed in significance, direction, or magnitude, the bound-
aries of the confidence intervals of the difference in mean
change remained below the pre-defined MCID values for all
PROMs, so the conclusion drawn from the original analysis
remained, providing further support for the strength and reli-
ability of our findings.

A number of limitations need to be considered. First, data
on early postoperative PROMs were not collected, which
limits our insight into the potential benefits of a tissue-sparing
approach in the first days after surgery. Second, although this
is a large cohort study, it has a limited number of DSA patients.
The relatively broad confidence intervals for the DSA suggest
that our study may have been insufficiently powered to detect
smaller differences between the surgical approaches. Third, a
limitation of our study was the lack of differentiation between

various posterolateral approaches (including tissue-sparing
techniques), as all posterolateral THAs are registered under
a single category. Another limitation was that baseline char-
acteristics between groups were not balanced. However, the
linear mixed-effect models used account for variation across
individuals in their baseline levels by including a random
effect for each patient. This allows for modeling of individual-
specific variability in PROMs outcomes, while also estimating
the population-level effects. Furthermore, response rates on
postoperative PROMS were low, which could introduce non-
response bias. However, linear mixed-effect models allow for
missing data that depends on the explanatory variables in the
model and are thus robust to determining estimates in pres-
ence of missing data [25]. Finally, we acknowledge that we are
presenting a large number of P values, which could be subject
to multiple testing issue.

Conclusion

Our study showed no clinically meaningful differences
between the DSA and either PLA or DAA.

Perspectives

Given the fact that we did not detect clinically important dif-
ferences between the DSA and the PLA or DAA in this study,
we should be cautious in recommending a specific surgical
approach to our patients. Ultimately, the choice of surgical
approach should be based on multiple factors, such as the
patient’s medical history, body habitus, the complexity of the
procedure, and the surgeon’s experience, as well as a consider-
ation of the risks and benefits of each approach. For example,
based on the findings from our previous paper, it is noteworthy
that the DSA may offer an advantage in terms of reduced risk
of dislocation [8].

Authors contributed to: (1) study design and study protocol, (2) gathered
data, (3) analyzed data, (4) initial draft, and (5) final draft. BvD contributed
to 1, 3, 4 and 5; RMP contributed to 1, 4 and 5; WPZ, HBE, BWS, and
SBTB contributed to 1,4 and 5; LNvS and RAJP contributed to 3-5.
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Appendix

Table 2. Adjusted mean (Cl) of NRS pain, EQ-5D index score, HOOS-
PS, and OHS preoperatively and 3 and 12 months postoperatively
for different surgical approaches (superior [DSA], posterolateral

[PLA), or anterior approach [DAA])

Table 3. Unadjusted mean (Cl) of NRS pain, EQ-5D index score,
HOOS-PS, and OHS preoperatively and 3 and 12 months postoper-
atively for different surgical approachessurgical approaches (supe-

rior [DSA], posterolateral [PLA), or anterior approach [DAA])

3 months 12 months 3 months 12 months

PROM Baseline postoperatively  postoperatively PROM Baseline postoperatively ~ postoperatively
NRS pain at rest NRS pain at rest

DSA 5.3 (5.0-5.6) 1.4 (0.8-2.0) 1.1 (0.6-1.6) DSA 5.0 (4.8-5.3) 1.2 (1.0-1.3) 0.8 (0.6-1.0)

PLA 5.6 (5.5-5.6) 1.4 (1.3-1.5) 1.1 (1.1-1.2) PLA 5.3 (5.3-5.4) 1.2(1.1-1.2) 0.9 (0.9-1.0)

DAA 5.2 (5.2-5.3) 1.4 (1.3-1.5) 1.1 (1.0-1.2) DAA 5.0 (4.9-5.0) 1.1 (1.1-1.2) 0.8 (0.8-0.9)
NRS pain during activity NRS pain during activity

DSA 7.7 (7.5-7.9) 2.4 (1.9-3.0) 1.8 (1.3-2.3) DSA 7.3 (7.1-7.5) 2.1 (1.5-2.6) 1.4 (0.9-1.9)

PLA 7.6 (7.6-7.7) 2.4 (2.3-2.5) 1.8 (1.7-1.8) PLA 7.3 (6.9-7.7) 2.0 (1.5-2.8) 1.4 (0.7-2.1)

DAA 7.3 (7.3-7.4) 2.3 (2.2-2.4) 1.7 (1.6-1.8) DAA 7.0 (6.5-7.4) 1.7 (1.0-2.5) 1.1 (0.3-1.8)

EQ-5D index score

EQ-5D index score

DSA 0.5 (0.46-0.50) 0.7 (0.67-0.75) 0.8 (0.72—0.81) DSA 0.5 (0.53-0.57)  0.8(0.73-0.82) 0.8 (0.79-0.88)

PLA 0.5 (0.47-0.47) 0.7 (0.70-0.72) 0.8 (0.74-0.76) PLA 0.5 (0.49-0.57) 0.8 (0.70-0.83) 0.8 (0.76-0.89)

DAA 0.5 (0.49-0.50) 0.7 (0.72-0.74) 0.8 (0.76-0.78) DAA 0.6 (0.53-0.61)  0.8(0.73-0.86) 0.8 (0.79-0.92)
HOOS-PS HOOS-PS

DSA 55 (53-57) 24 (20-28) 18 (14-22) DSA 50 (48-52) 18 (14-22) 13 (8.7-17)

PLA 54 (54-55) 23 (22-24) 18 (18-19) PLA 49 (46-53) 18 (12-23) 12 (6.4-18)

DAA 51 (51-51) 21 (20-22) 17 (16-18) DAA 46 (42-49) 14 (8.2—20) 8.7 (2.9-15)
OHS OHS

DSA 20 (19-21) 36 (34-38) 40 (38-41) DSA 24 (23-25) 40 (38-42) 43 (41-45)

PLA 20 (20-20) 36 (36-37) 39 (39-39) PLA 23 (21-24) 39 (36-42) 42 (39-45)

DAA 21 (21-21) 37 (37-38) 40 (40-40) DAA 24 (22-26) 40 (37-43) 44 (41-46)

Adjusted mean and 95% CI were calculated from linear mixed model
adjusted for age, sex, BMI and ASA-score.

Table 5. Sensitivity analysis 2: Adjusted mean difference (Cl) of NRS pain, EQ-5D index score, HOOS-PS, and OHS between
preoperative and 3- and 12-month postoperative scores and between surgical approaches (superior [DSA], posterolateral [PLA),
or anterior approach [DAA]) at 3 months and 12 months postoperatively

DSA PLA DAA DSAvs. PLA DSA vs. DAA
PROM n = 888 n = 52,563 n = 36,27 Difference in Difference in
Baselineto  Mean change (Cl)® Mean change (CI)® Mean change (Cl)® mean change (Cl)¢ mean change (Cl) ¢

NRS pain at rest

3months -3.7(-3.9t0-35) -3.8(-3.8t0-3.8) —3.5(-3.8t0-3.7) 0.1 (-0.1t0 0.3) —0.1 (0.3 t00.1)
12 months -3.8(-4.0t0-3.6) -4.0(-4.0t0o—4.0) -3.8(-3.6t0-3.5) 0.2(0.1t00.4) b —0.1 (-0.3t00.2)
NRS pain during activity
3months -49(-5.1t0-47) —-48(-4.8t0-48) -4.6(-47t0o—46) -0.1(-0.3t00.1) -0.2 (-0.4t0 —0.01) P
12 months -5.3(-5.5t0-5.1) -53(-53t0-5.3) —5.1(-5.1t0-5.1) 0.1 (-0.2t0 0.2) —0.2 (0.4 to 0.03)
EQ-5D index score
3 months 0.2 (0.21 to 0.24) 0.2 (0.23 t0 0.23) 0.2 (0.24 t0 0.25) —0.01 (-0.02to 0.01) 0.004 (-0.01 to 0.02)
12 months 0.2 (0.23 to 0.26) 0.3 (0.26 to 0.26) 0.2 (0.22t0 0.22) —0.01 (-0.02 t0 0.01) 0.002 (-0.02 to 0.02)
HOOS-PS
3 months —29 (31 to —28) — 30 (30 to —29) — 28 (—29 to —28) 0.2(-1.2t01.7) —1.0 (-2.5t0 0.4)
12 months —33(-34 to —31) — 33 (-33 to —33) — 32(-32to —31) 0.5 (-1.0t0 2.0) —1.0 (-2.5t0 0.6)
OHS
3 months 15 (14 to 16) 15 (15 to 16) 15 (15 to 15) —0.3(-1.0t0 0.4) —0.1 (0.8 t0 0.6)
12 months 17 (17 to 18) 18 (18 to 18) 17 (17 to 17) —0.5(-1.1t00.2) —0.1 (0.7 10 0.7)

2 Sensitivity analysis using MI. Results from pooled data using a linear mixed-effect model adjusted for age, sex, BMI, and ASA
score with PROM variable as the dependent variable and surgical approach, time, and interaction between time and surgical
approach as independent variables.

bp <0.05. All changes in score between baseline and follow-up within each group are significant.

¢ A negative number for pain at rest, pain during activity, and HOOS-PS means a larger decrease in scores and thus more
improvement over time compared with the other approach. A negative number for EQ-5D and OHS means a smaller increase in
scores and thus less improvement compared with the other approach.



