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Abstract

Background Postoperative precautions that limit hip movement reduce the incidence of postoperative dislocation following total hip
replacement (THR). It is assumed that patients adhere to these precautions, but true adherence is unknown.

Aims To assess adherence to postoperative precautions, including bending, twisting, crossing of legs, sleeping position and sitting position
following primary THR surgery.

Methods A self-reporting questionnaire explored patient adherence to precautions following primary THR. Questionnaires were sent to
120 patients following elective primary THR at two orthopaedic centres in England between November 2016 and April 2017. Patients were
also asked to report the duration of adherence and the difficulty associated with adherence to each of the precautions.

Results Eighty-three percent (99/120) of patients responded. Of these, 56% (56/99) were female and 44% (44/99) were male. Mean age
was 66.0 (standard deviation 9.4) years. Seventy-six percent of patients were classified as ‘highly adherent’ to the precautions in hospital,
and this reduced to 68% when patients went home. The median duration of adherence to the precaution to avoid crossing legs was 6 weeks
[interquartile range (IQR) 6—6]. For the remaining four precautions, the median duration of adherence was consistently 6 weeks (IQR 4-6).
Conclusion High levels of adherence to precautions following THR were identified. However, patients reported difficulty adhering to the
precautions, which may explain why 24% of patients were not able to adhere to the precautions > 90% of the time. Patients reported that the most
difficult precaution to adhere to was supine sleeping, and the least difficult precautions to adhere to were avoiding crossing legs and using a raised
chair.

© 2022 The Authors. Published by Elsevier Ltd on behalf of Chartered Society of Physiotherapy. This is an open access article under the CC BY
license (http://creativecommons.org/licenses/by/4.0/).
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Introduction

Total hip replacement (THR) is one of the most common
surgical procedures in the UK, with a growing number of
procedures carried out each year [1]. The National Joint
Registry of England and Wales report of 2020 identified
that 281,196 THRs were performed over the preceding 3
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years, representing 24.1% of the current registry [2]. THR
is one of the most cost-effective medical interventions in
society, making a significant contribution to improving the
quality of life of each of these individuals [3].

THR has many associated risks, one of which is dis-
location of the new prosthesis, with reported incidence in
the weeks following surgery ranging from 1% to 3% [4].
One reason for the low dislocation rate is the restriction of
postoperative activities, such as sleeping position, sitting in
low chairs, and avoidance of crossing the legs, commonly
referred to as the ‘postoperative precautions’ [5]. These
precautions have been endorsed since the introduction of
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THR in 1969, and remain largely unchanged despite the
number of studies and systematic reviews which suggest no
additional patient benefit from their continued use [5-7].

One major limitation in assessing the benefit of
postoperative precautions in previous studies has been
lack of knowledge regarding patients’ adherence to the
precautions. Early work examining adherence focused
on specific precautions such as sleep alone [8] or limited
surgical approaches [8,9], with reports of patient ad-
herence of 96% and 54% at 6 and 12 weeks, respectively
[8,9]. Consequently, these studies have achieved little in
terms of changing practice, with limited generalisability
and inadequate assurance for clinicians to modify
advice.

Lightfoot et al. [ 10] presented an insight into patients’
experiences and perceptions of the discontinuation of
precautions in a subgroup analysis of 10 patients, with
adherence being one of six themes identified during
patient interviews. However, there was no specific
questioning regarding adherence, and the adherence le-
vels of the 367 patients in the primary study group were
not reported.

Patient non-adherence to precautions was included in
the findings of Tetreault et al., where compliance with
mobilisation protocols were noted to be ‘imperfect’ [4].
In this study 25% of patients admitted non-adherence to
precautions when questioned at their 6-week follow-up
appointment. However, Tetreault et al. did not explore
the point at which patients stopped adhering to precau-
tions, or which precautions had higher adherence
rates [4].

A better understanding of patient adherence to precau-
tions could have a significant influence on decisions about
their ongoing use in clinical practice. This has potential to
have a positive impact on National Health Service resources
and costs, influence patient recovery, and reduce fear and
anxiety for patients and (potentially) surgeons [10].

Aim
This study aimed to evaluate levels of patient adherence

to postoperative precautions following THR during the in-
itial 6 weeks following surgery.

Methods

An anonymous self-reported postal adherence ques-
tionnaire was completed by patients, 6 weeks after THR.

Participants and place of research

This study took place at two specialist elective orthopaedic
centres in England between November 2016 and April 2017.

Ethical approval: Ethical approval was obtained from the
University of Manchester Research Ethics Committee and
the Health Research Authority, Research Ethics Committee
of West Midlands—Solihull Research Ethics Committee (16/
WM/0282).

Inclusion and exclusion criteria

Patients aged > 18 years who had undergone elective
primary THR and provided written informed consent for
study participation were included in this study. Patients
who were unable to read English due to vision impairment,
or due to language barriers with no access to translation of
the questionnaires, were excluded from this study.

Questionnaire development

There was no pre-existing adherence questionnaire to
meet the needs of this study, so a self-reported anonymous
questionnaire was developed. To optimise validity, the de-
velopment process involved a clinical lead orthopaedic
physiotherapist, an orthopaedic consultant surgeon, a clin-
ical psychologist with experience of questionnaire devel-
opment, and four patients. Four pilot tests of the
questionnaire were undertaken, each involving 30 patients
who had undergone THR [11]. The questionnaire is in-
cluded in Appendix 1 (see online Supplementary material).

Sample size

The sample size was limited by resources and time. As
such, a ‘fair’ prospective continuous convenience sample of
120 patients was used [12].

Procedure

In preparation for THR, patients routinely attend an educa-
tion class where they are taught about hip precautions, which
they are expected to follow for at least 6 weeks after surgery
(Table 1). This class continued as usual during this study, and
patients were assessed and issued with home equipment re-
quired to facilitate adherence to precautions following surgery.
This equipment included a raised armchair, a raised toilet seat, a
perching stool, bed raisers and dressing aids.

On the day of surgery, patients were given the partici-
pant information sheet; those patients who were willing to
participate in this study gave written informed consent the
day after surgery. After consent was given, all patients
continued with routine postoperative rehabilitation, with
support from the orthopaedic nursing, medical and therapy
teams. Rehabilitation included assessment of mobility,
functional activities and the provision of exercises, whilst
being reminded to adhere to the recommended precautions
(Table 1). Following hospital discharge, patients were
contacted by the study team to answer any queries



J.Theaker et al. / Physiotherapy 117 (2022) 1-7 3

regarding the study, and to confirm the date that the 6-week
postal questionnaire would be sent.

Questionnaire administration

The questionnaire was posted to 120 patients, 6 weeks
after THR. A follow-up telephone call took place 1 week
later to remind patients to complete and return their ques-
tionnaire in an effort to optimise the response rate (Fig. 1).

The questionnaire asked patients to record their levels of
adherence to each of the individual precautions. Using a
Likert scale, adherence levels were categorised as:

¢ adhered almost all of the time (>90% of the time);

¢ adhered most of the time (>50% but <90% of the time);
¢ adhered occasionally (>20% but < 50% of the time); or
¢ adhered none of the time (0-20% of the time).

The questionnaire asked about patient adherence to the
postoperative precautions in hospital and at home. Patients
were also asked how long they had adhered to the precau-
tions, and to rate how difficult they found adherence to each
of the precautions using a numerical rating scale (NRS) (0=
not difficult at all, 10 = very difficult) [13]. Given that the
avoidance of dislocation is the principal driver for re-
commending the precautions, hip dislocation was recorded
in the patient questionnaire.

Analysis

Data were analysed using STATA Version 14.0 [14],
with descriptive statistics to assess the proportion of pa-
tients who adhered to the precautions, and the difficulty
associated with adherence to each of the precautions.

For analysis, the four categories were dichotomised. This
technique has been used previously to assess adherence to
advice and follow-up after surgery [15]. Limits of non-ad-
herence were previously set to < 66%. However, this study
wanted to capture the most adherent patients, so the cate-
gories were dichotomised into ‘highly adherent’ (if patients
reported adhering to precautions for 90-100% of the time)
and ‘less adherent’ (if patients reporting adhering to pre-
cautions for < 90% of the time) (Table 2).

As the study included patients from two different sites, it
was important to ensure that all patients responded in the
same manner with homogeneity across sites. Wilcoxon rank
sum test was therefore used to assess homogeneity, with
comparison of adherence data from both sites as two in-
dependent groups.

Results

Eighty-three percent of patients (99/120) responded to
the questionnaire. Of the respondents, 56% were female

Table 1
Postoperative precautions recommended for a minimum of 6 weeks fol-
lowing total hip replacement.

Avoid bending past 90° at the hip

Use of recommended raised chair

Avoid twisting in either standing or sitting

Avoid crossing legs

Avoid sleeping on side

(56/99) and 44% (44/99) were male. Age was normally
distributed, with a mean of 66 (standard deviation 9.4)
years. None of the respondents reported hip dislocation.
Apart from age, all data were non-normally distributed
with a negative skew; as such, data are reported as
median and interquartile range (IQR). There were no
significant differences between the two sites in any of the
adherence parameters, difficulty associated with ad-
herence, duration of adherence or age (P > 0.05). Data
from the two groups across the two sites were therefore
analysed as one dataset.

Adherence

Evaluation of adherence to each of the individual
precautions was undertaken to establish if there were
any differences in adherence between precau-
tions (Fig. 2).

Most patients adhered to the precautions in hospital and
at home. In hospital, the proportion of highly adherent pa-
tients ranged from 74% to 83% for the individual precau-
tions, and this reduced to 62-80% when patients went home
(Table 2).

All precautions were grouped to give an overall assess-
ment of adherence. Seventy-six percent of patients were
classified as highly adherent whilst in hospital, and this
reduced to 68% after discharge home (Table 3).

The median duration of adherence to all the precautions
was 6 weeks, with very little difference in range of any of
the precautions when considering IQR (Table 4).

Using an NRS, patients were asked to record how
difficult they found it to adhere to each of the precau-
tions, as it was thought that this may affect adherence
(Table 5). Patients reported most difficulty adhering to
the precaution to sleep supine (NRS 7, IQR 3-9), fol-
lowed by avoiding bending and twisting (NRS 4, IQR
1-7). Patients reported least difficulty adhering to the
precautions to avoid crossing legs and using a raised
chair, with the same median and IQR. A similar pattern
may be expected with these two precautions and duration
of adherence; however, this was not observed in the data
(Table 4).
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Participant
Information sheet

Signed consent to
participate in study

Pl telephone call
to patient
Confirm date
questionnaire to
be sent home.
Feasibility of
ReHip2

Questionnaire
posted to patient
at home

Telephone
reminder to
return the
questionnaire

Timeline in postoperative days/weeks

Day 1 post op

Day 2 post op

Day 5/post discharge Week 6

Week 7

Fig. 1. Schedule of events. PI, primary investigator.

Table 2

Proportion of patients adhering to individual precautions following total hip replacement (% (n)).

Time frame

Adherence levels

Patients adhering immediately post-op in hospital

Patients adhering at home following

n=99 discharge n=99
Avoid bending past 90° at the hip
Highly adherent (90-100%) 83 (82) 70 (69)
Less adherent (<90%) 17 (17) 30 (30)
Avoid crossing legs
Highly adherent (90-100%) 81 (80) 80 (79)
Less adherent (<90%) 19 (19) 20 (20)
Use of recommended raised chair
Highly adherent (90-100%) 77 (76) 65 (65)
Less adherent (< 90%) 23 (23) 35 (35)
Avoid sleeping on side
Highly adherent (90-100%) 76 (75) 68 (67)
Less adherent (<90%) 24 (24) 32 (31)
Avoid twisting in either standing or sitting
Highly adherent (90-100%) 74 (73) 62 (61)
Less adherent (<90%) 26 (26) 38 (38)

Frequency (%)

Bending

Chair

In hospital In hospital In hospital In hospital In hospital At home Athome Athome Athome

M None of the time

Twisting  Crossing

legs

M Occasionally

Sleep
supine

Fig. 2. Self-reported adherence to precautions in hospital and at home.

Bending

Chair

Twisting  Crossing

legs

Sleep
supine

At home

W Most of the time

M All of the time
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Table 3

Proportion of patients adhering to all precautions following total hip replacement (% (n)).

Time frame

Adherence levels

Patients adhering immediately post-op in hospital

Patients adhering at home following discharge

n=99 n=99
Highly adherent (90-100%) 76 (75) 68 (67)
Less adherent (<90%) 24 (24) 32 (31)
Table 4 most common cause of re-admission in the early post-
Median duration (weeks) of adherence to precautions. operative phase, and this was expected to reinforce the
Precaution Median IQR importance of adherence to the precautions [17.18]. The
Avoid bending past 90° at the hip 6 6 decrease in .the proportion of highly ad.he.:rent patients to
68% after discharge home was unsurprising, and can be
Use of recommended raised chair 6 4-6 . - s : .
explained by patients’ requirements to be more active and
Avoid twist in either standing or sitting 6 46 independent with daily activities, coupled with the absence
Avoid sleeping on side 6 4-6 of healthcare professionals monitoring adherence.
Avoid crossing legs 6 6-6 In terms of the burden of the precautions on patients,

IQR, interquartile range.

Table 5
Patient rating of difficulty associated with adhering to each precaution
(numerical rating scale).

Precaution Median IQR
Avoid sleeping on side 7 3-9
Avoid bending past 90° at the hip 4 1-7
Avoid twist in either standing or sitting 4 1-7
Avoid crossing legs 2 0-6
Use of recommended raised chair 2 0-6

IQR, interquartile range.
0 =not difficult at all; 10 = very difficult.

Interpretation of results

The main finding from this study was that 76% of pa-
tients were highly adherent to postoperative precautions
following THR when they were still in hospital. It was
expected that almost all patients would be highly adherent
during the immediate postoperative period for several rea-
sons: (i) the constant contact and observation of healthcare
professionals reinforcing the advice and subsequent ob-
server effect [16]; (ii) as postoperative pain in this early
period would result in pain avoidance behaviours and an
aversion to extreme positions and movements, which could
facilitate adherence [3]; and (iii) patients were informed in
the pre-operative education session that dislocation is the

adherence to supine sleeping was reported to be the most
difficult (median NRS 7, IQR 3-9), with 32% of patients
not adhering to this precaution after discharge home. The
ability to adhere to supine sleeping may have been influ-
enced by postoperative pain. When sleep is pain-free, a
change of position would be less likely to result in waking
up. This would be the point when patients who had un-
dergone THR would receive a painful reminder to remain
supine. The shorter duration of adherence to the precaution
to sleep supine may therefore be associated with pain-free
sleep and lack of awareness, rather than a deliberate choice
not to adhere to this precaution.

Sleep deprivation has a significant burden on patients’
quality of life, exacerbates existing pain and co-morbidities,
and contributes to all-cause mortality [19]. Poor sleep due
to adherence to precautions may have potentially deleter-
ious effects on postoperative recovery [19-21]. Therefore,
restoration of good sleep quality, with a move away from
the precaution to sleep supine, may influence the progres-
sion of patients’ function with an associated positive impact
on quality of life.

Patients reported that avoidance of crossing legs (NRS 2,
IQR 0-6) and using a raised chair (NRS 2, IQR 0-6) were
the easiest precautions to adhere to after discharge home
(Table 5). This may be because these precautions had a
limited impact on function and quality of life after THR.
Although this study did not explore the association, it is
also possible that adherence was high for these two pre-
cautions because crossing legs and sitting in a low chair
increase pressure and strain on the hip wound, potentially
causing pain.
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Strengths and limitations

Although the sample size of this study may be con-
sidered small, the response rate was 83%, which is well
above the global average of 70% for respondents in
healthcare surveys [22]. Given the lack of incentives to
participate, this high response implies a positive survey
experience for participants. It suggests an appreciation of
the value of their involvement, in addition to the intrinsic
reward of improving the experience for other patients [23].
The response rate would also have been enhanced by the
timing of the telephone call, when patients were discharged
from hospital, to confirm the date that the questionnaire
would arrive. The reminder telephone call by the research
team after the questionnaire had been sent would also have
boosted the response rate [22].

Although the questionnaire used in this study has not been
validated, it was developed by an appropriately skilled team
with significant clinical experience in the field of study. The
questionnaire was also evaluated repeatedly with THR patients
during pilot testing, ensuring that the questionnaire was fit for
purpose. The pilot work and subsequent modifications may
have had a positive influence on the response rate.

Although patients were assessed retrospectively at 6
weeks after THR, the risk of recall bias was reduced with
the prior knowledge that they would be required to report
adherence at 6 weeks.

A disadvantage of self-reporting measures of adherence
was potential social desirability bias. To mitigate the risk of
such bias, patients were assigned a questionnaire ID and
were reassured of the anonymity of their responses
throughout [24].

Generalisability of the findings of this study is affected
by the sample size and distribution of the data; however, the
high response rate reduces the impact when compared with
usual response rates in questionnaire studies.

Conclusion

This survey found that 76% of patients were highly
adherent to postoperative precautions when they were still
in hospital after THR surgery, and this reduced to 68% after
discharge home. Patients reported difficulty adhering to
precautions, which may explain why 24% of patients were
not able to adhere > 90% of the time. Patients found that
supine sleeping was the most difficult precaution to follow;
this precaution was 30% more difficult to adhere to than
avoiding bending and twisting, and 50% more difficult to
adhere to than avoiding crossing legs or using a raised
chair. Given the proportion of less-adherent patients, this
provides additional evidence that precautions may not be
necessary after THR, particularly as there were no dis-
locations in this patient cohort. This survey highlights the
need for further work to explore the requirement for routine
postoperative precautions after THR, particularly given the

difficulties with adherence experienced by patients. This
knowledge will enable clinicians to shape future pathways
to either support the current practice or recommend changes
to the post-THR regimen.
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