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Background and purpose — Hip precautions are rou-
tinely prescribed to patients with osteoarthritis to decrease
dislocation rates after total hip arthroplasty (THA) using a
posterior approach. However, recommendations have been
based on very low certainty of evidence. We updated the evi-
dence on the influence of hip precautions on early recovery
following THA by this systematic review.

Materials and methods — We performed systematic
searches for randomized controlled trials (RCT) and non-
randomized (NRS) studies in MEDLINE, Embase, PEDro,
and CINAHL published from 2016 to July 2022. 2 review-
ers independently included studies comparing postoperative
precautions with minimal or no precautions, extracted data,
and assessed the risk of bias. Random effects meta-analy-
ses were used to synthesize the results. The certainty of the
evidence was rated by the Grading of Recommendations
Assessment and Evaluation approach. The critical outcome
was the risk of hip dislocations within 3 months of surgery.
Other outcomes were long-term risk of dislocation and reop-
eration, self-reported and performance-based assessment of
function, quality of life, pain, and time to return to work.

Results — 4 RCTs and 5 NRSs, including 8,835 partici-
pants, were included. There may be no or negligible differ-

ence in early hip dislocations (RCTs: risk ratio [RR] 1.8, 95%
confidence interval [CI] 0.6-5.2; NRS: RR 0.9, CI1 0.3-2.5).
Certainty in the evidence was low for RCTs and very low
for NRSs. Finally, precautions may reduce the performance-
based assessment of function slightly, but the evidence was
very uncertain. For all other outcomes, no differences were
found (moderate to very low certainty evidence).
Conclusion — The current evidence does not support
routinely prescribing hip precautions post-surgically for
patients undergoing THA to prevent hip dislocations. How-
ever, the results might change with high-quality studies.

Dislocation has been reported in 2-4% of cases after hip
arthroplasty and is considered a serious complication associ-
ated with reduced quality of life and anxiety (1). The patients
do not appear to achieve full relieving potential (2), and a
substantial proportion experience recurring dislocations (3).
The surgical approach is considered the most important risk
factor for dislocation (4). A posterior (posterolateral) surgical
approach has historically been associated with a higher risk
of dislocation than a lateral surgical approach (1,5). Still, a
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recent study suggests that the risk of reoperation due to dis-
location is equal to that of a direct lateral approach (6). How-
ever, surgeons may prefer the posterior approach owing to the
risk of limping and increased pain in patients using the lateral
approach (7).

Hip precautions are commonly prescribed postoperatively
to reduce the risk of hip dislocation, but variation in clinical
practice is common both between and within countries (8-10).
Previous systematic reviews have questioned the rationale for
prescribing hip precautions, as postsurgical protocols with
minimal postoperative restrictions have demonstrated no dif-
ference in risk of dislocation and may lead to improved hip
function (11-14), reduced healthcare costs, and fewer demands
on clinical staff (15). However, no systematic review has
included a quantitative synthesis of effectiveness and poten-
tial risks (11-14), and the certainty of the evidence has only
been assessed in a Cochrane review from 2016 (13). Due to
the large variations in clinical practice and uncertainty about
the benefits and harms, the Danish Health Authority commis-
sioned a National Clinical Guideline evaluating the evidence
of precautions following primary THA in adults with pri-
mary hip osteoarthritis (OA) in 2016 (16). The guideline was
updated in 2021 based on a systematic review from 2020. This
review aimed to update the 2020 review to inform a potential
update of the guideline with the following research question:
Should patients with primary hip osteoarthritis be prescribed
post-surgical movement precautions or minimal or no precau-
tions after primary THA using a posterolateral approach?

Materials and methods

Study design

This work was part of updating a national clinical guideline
on rehabilitation after THA in patients with hip OA, first pub-
lished by the Danish Health Authorities in 2016. A protocol
(i.e., description of the population, intervention, comparison,
and outcomes) was registered on the Danish Health Authority
Website a priori. It can be identified in the appendix (p. 68)
of the published guideline (16). This systematic review and
meta-analysis were conducted according to the recommen-
dations from the Cochrane Collaboration and the GRADE
framework (17,18). It is reported according to the 2020 Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) statement (19).

Eligibility criteria

The clinical question was operationalized according to
the population, intervention, comparator, and outcomes
format (PICO) (20) and pre-specified explicitly in a protocol
approved by the management of the Danish Health Author-
ity. We included studies with patients undergoing THA for
primary hip OA, comparing postoperative precautions (i.e.,
at least restrictions of hip flexion beyond 90°, adduction, and

internal rotation) with minimal or no precautions as described
by the study. For studies to be eligible for inclusion, more than
90% of the study participants had to receive a femoral pros-
thesis head of 32 millimeters or larger using a posterior surgi-
cal approach. We included published randomized controlled
trials (RCTs) and non-randomized controlled studies (NRSs).
Non-randomized studies were included as complementary in
the analysis of rare-event outcomes (i.e., hip dislocations and
reoperations) and as sequential in the case no RCT reported
an outcome of interest (21). We included prospective and ret-
rospective NRSs with a control group. Case-control studies
were excluded.

Information sources

The literature searches were conducted in Embase, MED-
LINE, Cochrane CENTRAL, CINAHL, and Pedro databases
in July 2022. One reviewer (CBK) also searched Web of Sci-
ence for any studies citing the included studies, for publica-
tions by the first and last author of included studies, and refer-
ences of included studies.

Search strategy

The search strategies were initially developed for MEDLINE
by the research specialist (KB) and adapted to the other elec-
tronic databases (see Supplementary data). No restrictions
concerning publication status were applied. Studies in Danish,
English, Swedish, and Norwegian were included.

Study selection and risk of bias

Citation management (automatic de-duplication), inclusion
process, data extraction, and risk of bias assessment were man-
aged using Covidence (Veritas Health Innovation, Melbourne,
Australia). A combination of 2 reviewers (CBK, LRM, MLM,
JFR, IM) independently screened all titles, abstracts, and
the full text of identified studies against eligibility criteria. 2
reviewers independently extracted data and assessed the risk
of bias using Cochrane’s risk of bias tool version 2.0 (RoB2.0)
(22) and Risk of Bias In Non-randomized Studies—of Inter-
ventions (23) (ROBINS-I) of RCTs and NRSs, respectively.
Exclusively for the ROBINS-I assessment of the risk of bias
due to confounding, in the NRSs with a historically controlled
design, femoral head size was considered an independent con-
founder for hip dislocations. Disagreements between review-
ers were solved by consulting a 3rd reviewer. If a reviewer had
a direct conflicting interest regarding an included study (e.g.,
authoring an included study), the reviewer was not allowed to
assess the risk of bias or perform data extraction of the specific
study. 1 author (CBK) contacted the corresponding author of
included studies in the case of missing data or clarification
issues.

Data extraction

We extracted data for studies reporting data based on the
intention-to-treat (ITT) principle. Endpoint values were
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extracted when available and change scores from baseline to
endpoint when systematic baseline difference between groups
was identified. Median values were imputed as means, and
standard deviations were calculated or measured on a graph
(18). Studies without any quantification of variance for end-
point or change scores had standard deviations imputed from
baseline measures.

Data items

Outcomes were informed by the OMERACT-OARSI (Out-
come Measures in Rheumatology—Osteoarthritis Research
Society International) Core Domain Set for Measurement in
Clinical Trials of Hip and/or Osteoarthritis (24). The critical
outcome was early hip dislocations, defined as the number
of patients with dislocations within 3 months post-surgery.
Important outcomes included: hip dislocation at longest
follow-up; reoperation from all causes at longest follow-up;
return to work at longest follow-up; patient-reported function
at the end of treatment and longest follow-up (close to 12
months and within 6 and 12 months post-surgery), prefer-
ably assessed with Hip disability and Osteoarthritis Outcome
Score (HOOS) (25) activities of daily living; patient-reported
hip-related pain at the end of treatment, preferably assessed
with HOOS pain subscale; patient-reported health-related
quality of life at the end of treatment, preferably assessed
with HOOS quality of life subscale; performance-based
assessment of function at the end of treatment, preferably
assessed with 30-second Chair test, 40 meters fast-paced
walk test, Timed up and go test, 6-minute walk test, or Stair
climb test (26).

Reporting bias assessment

Risk of bias in trials, including a weighted summary plot of
the risk of bias, was reported for each outcome and time point
(low risk, some concerns, or high risk) of RCT and NRS (low
risk, moderate risk, serious risk, or no information).

Certainty assessment

All reviewers rated the certainty in the evidence for each out-
come using the GRADE approach (domains assessed were
risk of bias, inconsistency, indirectness, imprecision, and pub-
lication bias) (27). Certainty was categorized as high, moder-
ate, low, or very low.

Statistics

Effect measures and synthesis methods

All eligible trials were included in the summary of the evi-
dence, and trials with outcome data were included in the meta-
analyses, stratified by study design. We calculated effect size
as a standardized mean difference (SMD) and summarized
using inverse variance and Mantel-Haenszel random effects
meta-analysis (i.e., the average of the intervention effects
across all studies). As post hoc sensitivity analyses, fixed
effects meta-analyses were performed and are reported in

Supplementary data. Cochrane’s rule of thumb (< 0.4 = small
effect, 0.4-0.7 = moderate effect, > 0.7 = large effect) was
used to re-express SMD in the summary of findings (28). We
estimated a weighted mean difference (WMD) for continuous
outcomes on a particular scale. If necessary, binary outcome
data was transformed to an SMD, and standard deviation (SD)
was estimated from the odds ratio (29). For binary outcomes,
we estimated the risk ratio (RR) with 95% confidence inter-
vals (CI) and the absolute risk increase or reduction per 1,000.
The number needed to treat (NNT) for an additional harmful
event was reported for early hip dislocations for RCTs (30).
Cochrane’s rule of thumb (RR < 0.75 or > 1.25) was used
to assess minimal important differences (MID) in risk (harm
or benefit). For all statistical analyses, we considered an o
level of 0.05 to be statistically significant. Review Manager
5 (version 5.4.1, The Nordic Cochrane Centre, The Cochrane
Collaboration, Copenhagen, Denmark) was used for all analy-
ses, and Robvis (31) was used for risk of bias visualizations.
The summary of findings table was produced in GradePro
(GRADEpro Guideline Development Tool, McMaster Uni-
versity, and Evidence Prime, Canada).

Subgroup analyses and analyses of heterogeneity

The presence of publication bias was assessed by interpre-
tation of funnel plot (32), and heterogeneity of results was
assessed using the Cochrane Q test quantified as I? values
and the between-study variance T2, with an 1% value > 50%
considered as substantial heterogeneity (33). We did not pro-
tocolize any subgroup or sensitivity analyses. Thus the sub-
group analysis (of the content of control intervention [i.e.,
some or no precautions] for the critical outcome, early hip
dislocations) was considered post hoc and can be found in
Supplementary data.

Ethics, registration, data sharing plan, funding, and
disclosures

A protocol for this work was registered on the Danish Health
Authority Website (16). Support for this study was partly
provided by the Danish Ministry of Health based on the
Danish Finance Act in 2017, and the work was approved
and overseen by the Danish Health Authority. Members of
the project group (CBK, LRM, ST, KB, MLM, and JFR)
received salaries from the Danish Health Authority. The
funders had no role in the design and conduct of the study;
collection, management, analysis, and interpretation of the
data; preparation, review, or approval of the manuscript;
and decision to submit the manuscript for publication. Data
will be available upon reasonable request. CBK, JFR, EP,
JSL, ST, MLM, TJ, PMH, KB, and SO declare no conflict of
interest. LRM and IM declare no financial conflicts of inter-
est. LRM and IM have authored a study (34) included in this
review. Completed disclosure forms for this article following
the ICMIJE template are available on the article page, doi:
10.2340/17453674.2023.11958
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previous version
of review
n=1
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n =1,860
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for eligibility
n=67

Reports excluded (n = 59):

- wrong study design, 19
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- search before 2015 (review), 2
- no relevant studies (review), 3

New studies included
in review
n=8
I

Total studies included
in review
n=9

Figure 1. PRISMA flow diagram illustrating selection of studies.

Results
Study selection

1 NRS was included from the 2016 review (34). The updated
searches identified 1,860 unique references, of which 67 were
screened in full text. Of these, 59 were excluded, leaving
4 new RCTs (35-38) and 4 new NRSs (39-42) for inclusion
(Figure 1).

Study characteristics

In the 4 single-center RCTs, 1,616 patients were randomized
to either hip precautions or no or minimal precautions for
6 (35,36,38) or 8 (37) weeks. In the intervention groups, all
patients were at least instructed to avoid hip flexion beyond
90°, adduction beyond the midline, and internal rotation, with
Peters et al. limiting patients to supine sleeping (37). Assis-
tive devices were not routinely prescribed in the 4 RCTs.
Patients in the control groups were not instructed to follow
any precautions in 3 trials (35,36,38). In Peters et al., patients
were advised to avoid the combination of hip flexion beyond
90°, adduction beyond the midline, and internal rotation (37)
(Table 1, see Appendix).

The 5 single-center NRSs included 7,219 patients using
a non-randomized comparison before and after a procedure
change from movement precautions to no or minimal precau-

tions for 6 (34,39,41,42) or 12 (40) weeks (Table 1, see Appen-
dix).

Results and certainty in the evidence

The following includes a summary of findings, an effect size
interpretation, risk of bias assessments, and grading of the
certainty of evidence (Table 2, see Appendix). Risk of bias
assessments for each outcome, forest plots of all primary
meta-analyses, and sensitivity analysis are available in Sup-
plementary data.

Critical outcome

Early hip dislocations (Figure 2)

The median early dislocation rate in the 4 RCTs was 0.8%
(range 0.5-1.5) (35-38). The meta-analysis showed an RR
of 1.8 (CI 0.6-5.2) based on 10 dislocations in 810 patients
(1.2%) in the precaution groups and 5 dislocations in 806
patients (0.6%) in the control groups. The absolute risk dif-
ference was 5 more per 1,000 (CI -2 to +26) in the precaution
groups. The NNT for an additional early hip dislocation in the
precaution groups was 164 (CI 65-313). The certainty in the
evidence was low and downgraded due to high risk of bias
(i.e., deviations from intended interventions, missing outcome
data) and serious imprecision (i.e., few events and the confi-
dence interval included a lower and higher threshold for MID
in risk) (Table 2, see Appendix, Table 3).

The meta-analysis, including 5 NRSs, showed a RR of 0.9
(CI0.3-2.5) based on 25 dislocations in 2,199 patients (1.1%)
in precaution groups and 22 dislocations in 1,932 patients
(1.1%) in control groups (34,39-42). There was considerable
heterogeneity (I> 55%). The absolute risk difference was 1
fewer per 1,000 (CI -8 to +17). The certainty in the evidence
was very low and was downgraded due to serious risk of bias
(i.e., selection bias, missing data, selective outcome reporting)
and serious imprecision (i.e., few events and the confidence
interval included a higher threshold for an MID) (Table 4).
Visual inspection of the funnel plot with RCTs and NRSs did
not indicate the presence of publication bias (see Supplemen-
tary data). Evidence from RCTs and NRSs suggests that hip
precautions may have negligible or no difference in risk of
early dislocations compared with minimal or no precautions.

Important outcomes

Late hip dislocations

The meta-analysis, including 2 RCTs (35,38), showed an RR
of 1 (CI 0.1-9.6) based on 1 late dislocation in 462 patients
in both groups (0.2%). The absolute risk difference was 0
fewer per 1,000 (CI -2 to +19). The meta-analysis, including
2 NRSs, showed a RR of 0.9 (CI 0.1-6.2) based on 7 patients
with dislocations of 3,112 (0.2%) in precaution groups and 3
dislocations in 1,327 patients (0.2%) in control groups (40,41).
The absolute risk difference was 0 fewer per 1,000 (CI -2 to
+12). Evidence from RCTs and NRSs suggests that precau-
tions may have negligible or no difference in risk of late dis-
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Minimal or
Precautions no precautions Weight Risk ratio Risk ratio
Study Events Total Events Total % M-H, random (95%CIl) M-H, random (95%CI)
RCT
Peters 2019 (37) 3 203 3 205 452 1.0 (0.21-4.9) —L—
Dietz 2019 (36) 2 145 1 139 20.0 1.9 (0.18-21) —_— T
Tetreault 2020 (35) 3 288 1 290 22.4 3.0 (0.32-29) —_—
Mounts 2022 (38) 2 174 0 172 12.4 4.9 (0.24-102)
Subtotal 10 810 5 806 1.8 (0.61-5.2) e
Heterogeneity: Tau? = 0.0; Chiz2 = 1.2, df =3 (p = 0.8); I = 0%
Test for overall effect Z=1.1 (p = 0.3)
NRS
Brown 2020 (40) 2 561 8 654 452  0.29 (0.06-1.4) e
Mikkelsen 2014 (34) 2 146 6 219 20.1 0.50 (0.10-2.4) —_—
Lightfoot 2020 (39) 1 118 2 19 12,7 050 (0.05-55) —————=—1——
Allen 2018 (41) 10 866 4 334 25.7 0.96 (0.30-3.1) i
Weegen 2019 (42) 10 508 2 606 89.2 6.0 (1.3-27) _—
Subtotal 25 2,199 22 1,932 0.89 (0.31-2.5) -
Heterogeneity: Tau? = 0.76; Chi? = 8.9, df = 4 (p = 0.06); |2 = 55%
Test for overall effect Z =2.2 (p = 0.03)
Test for subgroup differences: Chi? = 0.83, df =1 (p = 0.4); I = 0% ; ; i
0.1 1 10 1,000

Favors precautions Favors minimal or no precautions

Figure 2. Random-effects meta-analysis on the effect of precautions on the risk of early dislocations after total hip
arthroplasty. Abbreviations: M-H = Mantel-Haenszel, Cl = confidence interval, RCT = randomized controlled trial,

NRS = non-randomized study.

Table 3. Risk of bias for early hip dislocation in randomized trials

Table 4. Risk of bias for early hip dislocations in non-randomized studies

Risk of bias domains

Risk of bias domains

Study 1 2 & 4 5 Total Study 1 2 3 4 5 6 7 Overall
Tetreault 2020 (35) @ X ® @ @® ® Allen 2018 (41) ® @& © © e ® - ©
Dietz 2019 (36) © & & & & e Lighttoot2020(39) © @® © @ © & ® ©
Peters 2019377 ® @ @& @& @& @ Mikkelsen2014(32) ® ® ® @ © ® © ©
Mounts 2022 (38) © © & © © Weegen2019(42) ® ® ® @ ® ® © O

Brown 2019 (40) ® ® © @ ® ® 0 ©

Judgements: X _ high, ©- some concerns, @®- low.
Domains:

1 = Bias arising from the randomization process.

2 = Bias due to deviations from intended intervention.

3 = Bias due to missing outcome data.

4 = Bias in measurement of the outcome.

5 = Bias in selection of the reported results.

locations compared with minimal or no precautions, but the
evidence is very uncertain (see reasons for downgrading in
Table 2 in Appendix).

Patient-reported function

3 RCTs found no difference in HOOS total score (0—100, higher
better) at 6 weeks (35-37) when using a minimal clinical impor-
tant difference (MCID) of 9 points (43). Tetreault et al. reported
that 37% (98/288) of patients in the precaution group and 21%
(64/290) in the control (p = 0.01) found daily activities diffi-
cult (35). The meta-analysis, including the 4 RCTs and 1,616
patients, showed an SMD of —0.2 (CI-0.2 to —0.1), which trans-
lates to a WMD on the HOOS of —1.3 (CI -2.2 to —0.3) points
in favor of minimal or no precautions. The certainty in the evi-
dence was moderate. At 1-year follow-up, the meta-analysis,
including 2 RCTs and 620 patients, showed an WMD of -2.2

Judgements:

®. serious, ©- moderate, @®- low, @.- no information
Domains:

1 = Bias due to confounding

2 = Bias due to selection of participants.

3 = Bias in classification of interventions.

4 = Bias due to deviations from intended interventions.

5 = Bias due to missing data.

6 = Bias in measurement of the outcome.

7 = Bias in selection of the reported results.

(CI -5 to 0.6) points on the HOOS in favor of minimal or no
precautions (36,38). There was considerable heterogeneity (I?
62%). The certainty in the evidence was moderate. Evidence
suggests precautions likely result in negligible or no difference
in patient-reported function at the end of treatment and after 1
year compared with minimal or no precautions.

Performance-based assessment of function

1 NRS, Mikkelsen et al. (34) had blinded assessors to evalu-
ate patients’ stair-climbing ability 3 weeks after the 6 weeks’
intervention. In the precaution group, 33% (40/122) of patients
were capable of stair climbing versus 51% (103/201) in the
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control group (RR 0.6, CI 0.5-0.9) in favor of minimal or no
precautions. The absolute risk difference was 184 fewer per
1,000 (CI =266 to —77) whom could stair climb in the precau-
tion group. Evidence suggests that precautions may reduce the
performance-based assessment of function slightly, at the end
of treatment, compared with minimal or no precautions, but
the evidence is very uncertain.

Hip-related pain

The meta-analysis, including 2 RCTs and 692 patients, showed
an SMD of 0 (CI -0.2 to 0.2), which translates to a WMD on
the VAS scale (0-100) of 0 (CI-1.5 to 1.5) points (36,37). The
certainty in the evidence was moderate. Evidence suggests
precautions likely result in negligible or no difference in hip-
related pain at the end of treatment, compared with minimal
or no precautions.

Health-related quality of life

The meta-analysis, including 2 RCTs and 692 patients, showed
an SMD of -0.1 (CI -0.3 to 0), which translates to a WMD on
the EQ-5D total score (0—1) of —0.01 (CI —-0.02 to 0) points
(36,37). The certainty in the evidence was moderate. Evidence
suggests precautions likely result in negligible or no differ-
ence in patient-reported quality of life, at the end of treatment,
compared with minimal or no precautions.

Return to work

1 RCT by Tetreault et al. (35) reported a mean difference of 2.1
days (CI-0.3 to 4.5) after surgery until work commencement.
The certainty in the evidence was low. Evidence suggests that
precautions may result in negligible or no difference in time
to return to work, compared with minimal or no precautions.

Reoperation

The meta-analysis, including 2 RCTs (37,38), showed an abso-
lute risk difference of O fewer per 1,000 (CI-10 to +10) based
on 1 late dislocation in 377 patients in precaution groups
(0.3%) and O of 377 patients in the controls. The certainty in
the evidence was very low. The meta-analysis, including 2
NRSs, showed an RR of 1.2 (CI 0.5-3) based on 11 patients
with revision THA of 1,663 (0.7%) in the precaution groups
and 9 revision THAs in 1,703 patients (0.5%) in the control
groups (40,42). The absolute risk difference was 1 more per
1,000 (CI -3 to +10) in patients with hip precautions. The
certainty in the evidence was very low. Evidence from RCTs
and NRSs suggests that precautions may have negligible or no
difference in risk of reoperation after 1 year, compared with
minimal or no precautions, but the evidence is very uncertain.

Discussion

Our findings suggest that precautions after THA have limited
influence on recovery compared with fewer or no precautions.

This review is an important update to the most recent published
review. The most recent review from 2020 on hip dislocations
following THA surgery included a narrative summary of the
outcomes of dislocations, patient-reported function, and qual-
ity of life (11). However, 2 additional RCTs (35,38) and 2 NRSs
(39,40) have been published since then. Despite the grow-
ing evidence base, there was still low or very low certainty
in the evidence for most outcomes. This uncertainty is likely
related to the challenges of answering the research question in
a randomized study design (e.g., recruiting, monitoring patient
adherence, and contamination bias), ultimately increasing the
risk of bias. First, the included studies report low hip dislo-
cation rates (median 0.8%) compared with a recent register
study (3.5%) (1), suggesting that included patients were from
a low-risk population. High-risk patients (older age, frailty,
and serious multimorbidity) possibly declined to participate or
were excluded. This hypothesis is supported by Dietz et al. and
Peters et al., excluding patients with severe hip OA (36,37) and
Mounts et al., including only patients with intra-articular stabil-
ity (38). Second, recruitment to RCTs is a challenge. 3 studies
reported rates between 19% and 59% declining to participate
among all eligible patients (36-38,44). Despite removing only
sleeping restrictions, 183 (79%) of the 232 patients declined to
participate in Peters et al. because they were too anxious (37).

This review focused on the effect of being allocated to hip
precautions or not and thus used the ITT analyses from the
included studies. To investigate the effect of adherence to hip
precautions, per protocol data could have been used in the
analysis if reported in the included studies. 3 studies reported
that 22-28% of patients did not comply with the precaution
recommendations in their group (36,37,45), which are similar
to previously reported adherence rates (44). Besides adher-
ence, it will also be necessary to assess how dislocations occur
and are reported. None of the included studies reported how
patients dislocated their hip (e.g., excessive bending over,
crossing the legs, falling when sleeping, or unexpected move-
ment) (46). However, this was reported in the NRS by Gromov
et al., and they did not find the removal of restrictions leading
to an increased risk of dislocation or reduction of reoperations
(47). In addition, they found that most dislocations (86%)
were considered unavoidable (47).

Imprecision was another source of uncertainty when inter-
preting the differences in risks and wide confidence intervals,
primarily owing to few events. Despite a relative risk increase
of 80% in the precaution group for early dislocations, the esti-
mate was insignificant, and the absolute difference was too
small to be considered an MID. Using Cochrane’s rule of
thumb of at least 300 events and the dislocation rate from the
included RCT studies (0.8%) would require more than 38,000
or 8,600 patients using a rate of 3.5% (1).

Strengths and limitations

This is the first published systematic review, including meta-
analyses, using the GRADE methodology on the influence
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of hip precautions on the risk of hip dislocations and recom-
mended patient-important outcomes following THA surgery
for patients with hip OA (24). We used methods recommended
by the Cochrane Collaboration, including methods to reduce
the risk of bias in the process, such as searches performed by
a research librarian, duplicate inclusion of studies, duplicate
data extraction using a data collection form, and duplicate risk
of bias assessment. Also, we included both randomized and
observational study designs to reflect the heterogeneous clini-
cal practice and the limited evidence base.

However, some limitations should be considered when inter-
preting this review. The broad research question relied on us
comparing evidence with differences in precautions between
the restricted and unrestricted groups, with 1 RCT (37) and 2
NRSs (34,42) advising some precautions in the control groups.
Including these in the meta-analysis increases the risk of a too-
conservative relative risk estimate because they might influ-
ence the results towards no difference. The meta-analysis on
the risk of early hip dislocation showed the same direction
but a considerably larger effect when investigating differences
through sensitivity analysis (see Supplementary data). For
RCTs, when excluding Peters et al. (37), as the only study with
precautions in the control group, the RR was 2.9 (CI 0.7-12,
subgroup difference p-value: 0.3) and comparing the 2 NRSs
with some precautions in the control group (34,42), showed
an RR of 1.8 (CI 0.2-20) compared with RR 0.6 (CI1 0.3-1.5)
for the remaining 3 studies (p-value: 0.4). However, a reliable
investigation of subgroup differences would require a larger
number of studies and consideration of confounding. Thus,
these differences should be interpreted with caution. Finally, 1
included RCT study reported a 16 percentage point difference
(p = 0.01) in the number of patients who found daily activi-
ties difficult (35). Using the OR to calculate an SMD (29), we
included the study in the meta-analysis of patient-reported
function at the end of treatment. However, this conversion
may have some limitations (e.g., the calculated standard error
may not reflect the actual variance in the data and thus weigh
inappropriately in the analysis). Thus, we included a meta-
analysis without the study in Supplementary data. However,
the results did not change the effect.

Clinical implications

Patients have distinct experiences and expectations for recov-
ery (48,49). In certain patients, a higher risk of hip disloca-
tion is likely (e.g., age above 75, suffering from multimor-
bidity, and patients with suboptimal prosthesis placement)
(1). Undergoing surgery can create a feeling of vulnerability,
affect patients’ self-esteem, and fear of potentially damag-
ing their THA can overwhelm many (48,49). Some patients
ultimately find that precautions provide reassurance (48).
Whether to recommend movement precautions for these
patients should be considered, but patients should be advised
on returning to activities (48) irrespective of receiving precau-
tions. Interviews with patients highlight that hip precautions

impact patients’ physical and psychological recovery (48).
First, they may limit patients’ participation in activities and be
associated with an increased need for assistive devices, which
has been shown to be a considerable cost for both the patient
and the healthcare system (41,44,50). Second, some patients
may invest time and resources in complying with precautions,
sometimes even longer than intended (48). Recent studies elu-
cidate the need to develop inpatient partnerships, and a post-
surgery discharge plan to meet individual needs and prefer-
ences and to improve patient—clinician communication and
patient-centered care (48,51,52).

In conclusion, based on our systematic review and meta-
analyses, the current evidence does not support routinely pre-
scribing hip precautions post-surgically for patients undergo-
ing THA. Due to the low or very low certainty in the evidence
for most outcomes, future studies could change the overall
estimates. It is encouraged to investigate subgroups of patients
with a higher need for postoperative hip precautions after THA.

Supplementary data

Risk of bias assessments for each outcome, forest plots of all
primary meta-analyses, and sensitivity analysis are available
as supplementary data in the online version of this article, doi:
10.2340/17453674.2023.11958
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Table 1. Characteristics of included studies

First author (ref), country, study design Posterior Femoral head
Sample size Age Female, n (%) BMI OA, n (%) approach, n (%) size =32mm, n (%) Duration
Allen 2018 (41), UK, NRS
Intervention group: 2,551 72 (64-78)2 1,576 (62) NA 1,813 (71) 866 (34) 1,521 (60) 6 weeks
Intervention: Standard hip precautions (not specified).
Control group: 673 71 (64-78)2 432 (64) NA 634 (94) 334 (50) 556 (83) 6 weeks

Intervention: No hip precautions.

Brown 2020 (40), USA, NRS
Intervention group: 589 68 (11)P 326 (55) 28.5 (5.5) 520 (88) 589 (100) 589 (100) 12 weeks
Intervention: Use of abduction pillow in hospital, avoiding hip flexion beyond 90°, adduction, and internal rotation, a pillow between their
legs while sleeping, and using an elevated toilet seat.
Control group: 653 68 (11)P 374 (57) 28.2 (5.4)P 583 (89) 653 (100) 653 (100) 12 weeks
Intervention: Instructing patients not to cross their legs.

Dietz 2019 (36), USA, RCT

Intervention group: 145 63 (61-64)¢ 64 (44) 30 (29-31) ¢ NA 145 (100) 353 d 6 weeks
Intervention: No hip flexion greater than 90°, no internal rotation of the hip, and no adduction of the hip.
Control group: 139 63 (62—65)¢ 71 (51) 31 (30-32) c NA 139 (100) 34.7 © 6 weeks

Intervention: No hip precautions.

Lightfoot 2020 (39), UK, NRS
Intervention group: 118 67 (11)P 73 (62 29.1 (5.4)P 230 (97) 82 (69) NA 6 weeks
Intervention: Avoiding hip flexion beyond 90°, adduction, and rotation, and practicing activities of daily living within these movement
restrictions, such as getting on and off chairs. Use of assistive devices, including a raised toilet seat
Control group: 119 68 (10)P 85 (71) 29.1 (8.9)P 230 (97) 82 (69) NA 6 weeks
Intervention: Patients were allowed to move within a comfortable range of motion and as pain allowed. Assistive devices were provided to
patients who required them following clinical assessment.

Mounts 2022 (38), USA, RCT

Intervention group: 174 66 (9.9)° 87 (50) 29.8 (5.5)P 159 (91) 174 (100) 174 (100)) 6 weeks
Intervention: Avoiding hip flexion beyond 90°, adduction, and internal rotation. Use of abduction pillow.
Control group: 172 70 (11)P 95 (55) 28.9 (5.0)P 154 (90) 172 (100) 172 (100) 6 weeks

Intervention: Perform activities as tolerated but are advised to avoid extremes of motion based on their discretion.

Mikkelsen 2014 (34), DK, NRS
Intervention group: 146 69 (10)P 68 (47) 27.2 (5.1)P 146 (100) 146 (100) 141 (96) 6 weeks
Intervention: Avoiding hip flexion beyond 90°, adduction, and internal rotation. Assistive devices include an elevated toilet seat, shoe-horn,
bath bench, ergonomic reacher, sock aid, and wedge pillow.
Control group: 219 68 (9.9)® 106 (48) 26.5 (4.1)P 219 (100) 219 (100) 210 (96) 6 weeks
Intervention: Avoid-ing the combina-tion of full hip flexion, internal rotation, and adduction. Assistive devices were only distributed when
needed for the patient to perform activities of daily living.

Peters 2019 (37), NL, RCT

Intervention group: 205 64 (10)P 124 (61) NA 205 (100) 205 (100) 205 (100) 8 weeks
Intervention: Avoid activities to hip flexion beyond 90°, adduction, and internal rotation. Restricted to supine sleeping.
Control group: 203 64 (10) P 109 (54) NA 203 (100) 203 (100) 203 (100) 8 weeks

Intervention: Avoiding the combination of full hip flexion, internal rotation, and adduction.
Tetreault 2020 (35), USA, RCT

Intervention group: 288 64 (9.3)° 149 (51) 32.9(8.5)P 281 (98) 288 (100) 281 (98) 6 weeks
Intervention: Avoiding hip flexion beyond 90°, adduction, and internal rotation.
Control group: 290 63 (9.6) P 135 (58) 32.1(8.1)" 285 (98) 290 (100) 283 (98) 6 weeks

Intervention: No precautions. Patients could use assistive devices if desired for comfort.

Van der Weegen 2019 (42), NL, NRS
Intervention group: 1,049 69 (14)2 699 (67) NA 1,011 (96) 1,049 (100) 606 (58) 6 weeks
Intervention: Supine sleeping, abduction pillow, and avoid hip flexion above 90°. Assistive devices include an elevated toilet seat, elevated
chair, and crutches.
Control group: 1,102 69 (13)2 652 (59) NA 1,068 (97) 1,102 (100) 508 (46) 6 weeks
Intervention: Avoid the combination of full hip flexion, internal rotation, and adduction. Advised patients not to cross their legs and not to
bend with the operated leg moving back-ward. Assistive devices were distributed when needed for the patients to perform
activities of daily living.

BMI = Body Mass Index; OA = Osteoarthritis; NA = Not available; RCT = Randomized controlled trial; NRS = Non-randomized study.
aMedian (interquartile range); ® Mean (standard deviation); ¢ Mean (95% confidence interval)
d Mean 35.3 (95%Cl 34.9-35.7); © Mean 34.7 (95%CI 34-35)
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Table 2. Summary of findings

Certainty assessment Events/patients
Other Precau- No pre- Effect
No of Study Risk Incon- Indirect- Impre-  conside- tions  cautions® Relative Absolute
studies design of bias sistency ness cision rations n/N (%) n/N (%) (Cl) (Cl) Certainty ®
Early hip dislocation, within 3 months (follow-up range 6—8 weeks), critical outcome
4(35-38)) RCT  serious® not not seriousd  none 10/810 5/806 RR 1.8 +5per 105 ®K®00
serious serious (1.2) (0.6) (0.6-5.2) (-2 to +26) low
Early hip dislocation, within 3 months (follow-up range 6—12 weeks) critical outcome
5 (34,39-42) NRS serious © not not serious f none 25/2,199 22/1,932 RR 0.9 —1per105 ®000O
serious serious (1.1) (1.1) (0.3-2.5) (-8to +17) very low
Late hip dislocation, longest follow-up (follow-up 29 weeks), important outcome
2(3538) RCT serious © not not very none  1/462 1/462 RR 1.0 0 per 10°
serious serious  serious f (0.2) (0.2) (0.1-9.6) (—2to +19) very low
Late hip dislocation, longest follow-up (follow-up range 6—12 months), important outcome
2 (40,41) NRS serious © not serious9  seriousf none 7/3112 3/1327 RR 0.9 0 per 10% ®000
serious (0.2) (0.2) (0.1-6.2) (-2to +12) very low
Patient-reported function (follow-up range 6—8 weeks, assessed with HOOS, ADL questionnaire), important outcome
4(35-38) RCT serious N not not not none 810 806 = SMD -0.2 ®000
serious serious serious (—0.2 to —0.1) moderate
Patient-reported function, (follow-up 1 year, assessed with HOOS), important outcome
2(36,38) RCT  serioush not not not none 319 311 - MD-22  ®X®0
serious serious serious (-5 to +0.6) moderate
Hip-related pain, end of treatment (follow-up range 6—-8 weeks, assessed with Rate of pain worksheet 0-1, VAS 0-100), important outcome
2(36,37) RCT serious | not not not none 348 344 = SMD 0 RO
serious serious serious (=0.2 to +0.2) moderate
Health-related quality of life, end of treatment (follow-up range 6-8 weeks, assessed with EQ-5D 01, VAS Health State), important outcome
2(36,37) RCT serious' not not not serious  none 348 344 - SMD -0.1  ®®®O
serious serious (-0.3 to +0) moderate
Performance-based assessment of function, end of treatment (follow-up 9 weeks, assessed with: “Stairclimbing ability”), important outcome
1 (34) NRS  seriousi not not seriousk  none 40/122  103/201 RR0.6 —184 per 10° ®0O0CO
serious serious (33) (51) (0.5-0.9) (—266 to—77) very low
Return to work (days), longest follow-up, important outcome
1 (35) RCT serious ! not not serious ™ none 288 290 - MD +2.1 ®®00
serious serious (-0.3to +4.5)  low
Reoperation, all causes (follow-up 8 weeks), important outcome
2(37,38) RCT serious © not not very none  1/377 0/377 RD 0.00 0 per 10° ®000
serious serious  serious " (0.3) (0.0) (-0.011t00.01) (-10to +10) very low
Reoperation, all causes, longest follow-up (> 1 year), important outcome
2 (40,42) NRS serious °© not not serious f none 11/1,663 9/1,703 RR 1.2 1 per 105 ®000
serious serious (0.7) (0.5) (0.5-3) (-8to +10) very low

Cl = 95% confidence interval; MD = mean difference; RR = risk ratio; RD = risk difference; NRS = Non-randomized study; RCT = Randomized
controlled trial; SMD = standardized mean difference; HOOS = Hip Disability and Osteoarthritis Outcome Score; ADL = Activities of daily living;
VAS = Visual analog scale; EQ-5D = EuroQol 5 dimension.

2 or minimal precautions.

b Grading of Recommendations Assessment and Evaluation (GRADE) Working Group grades of evidence: high certainty (very confident that
true effect lies close to estimate of effect); moderate certainty (moderately confident in the effect estimate: the true effect is likely to be close
to the estimate of effect, but the possibility that it is substantially different exists); low certainty (confidence in the effect estimate is limited:
true effect may be substantially different from the estimate of effect); very low certainty (very little confidence in the effect estimate: the true
effect is likely to be substantially different from the estimate of effect).

¢ High risk of bias due to deviations from intended interventions and some concerns regarding missing outcome data

d Serious imprecision owing to few events and the confidence interval included a lower and higher threshold for a minimally important differ-
ence in risk

€ Serious risk of bias due to risk of selection bias, bias due to missing data, and selective outcome reporting

f Serious imprecision owing to few events and the confidence interval included a higher threshold for a minimally important difference

9 Serious indirectness due to differences in surgical approach between studies.

h Some concerns regarding deviations from intended interventions and bias in the measurement of the outcome (i.e., no blinding)

i Serious risk of bias due to some concerns regarding the randomization process, deviations from intended interventions, missing data, bias in
the meas-urement of the outcome

i Moderate risk of bias owing to missing data and bias in selecting the reported result.

k Serious imprecision owing to data from 1 study and the confidence interval included both the lower and higher threshold for a minimally
important risk difference

I High risk of bias due to deviations from intended interventions

M Serious imprecision owing to few included patients, only data from 1 study, and the confidence interval included a higher threshold for a
minimally important risk difference

" Serious imprecision owing to few included patients and no reported events in control groups

© Serious risk of bias due to confounding (difference in femoral head size between groups) and selective outcome reporting



