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ABSTRACT
Objectives  The aim of this study was to identify patient, 
hospital and transitional factors associated with unplanned 30-
day readmissions in patients who had a total hip arthroplasty 
(THA).
Design  A cross-sectional survey was performed. All patients 
attending a 6-week follow-up after a THA in the Australian Capital 
Territory (ACT) at four public and private clinics in the ACT from 1 
February 2018 to 31 January 2019, were invited to complete an 
ACT Transition from Hospital to Home Orthopaedic Survey.
Participants  Within the ACT, 431 patients over the age 
of 16 attending their 6-week post-surgery consultation 
following a THA entered and completed the survey 
(response rate 77%).
Primary outcome measure  The primary outcome 
measure was self-reported readmissions for any reason 
within 30 days of discharge after a THA. Multiple logistic 
regression was used to estimate ORs of factors associated 
with unplanned 30-day readmissions.
Results  Of the 431 participants (representing 40% of 
all THAs conducted in the ACT during the study period), 
27 (6%) were readmitted within 30 days of discharge. 
After controlling for age and sex, patients who did not feel 
rested on discharge were more likely to be readmitted 
within 30 days than those who felt rested on discharge 
(OR=5.75, 95% CI: (2.13 to 15.55), p=0.001). There was 
no association between post-hospital syndrome (ie, in-
hospital experiences of pain, sleep and diet) overall and 
readmission. Patients who suffered peripheral vascular 
disease (PVD) were significantly more likely to have an 
unplanned 30-day readmission (OR=16.9, 95% CI: (3.06 
to 93.53), p=0.001). There was no significant difference 
between private and public patient readmissions
Conclusions  Hospitals should develop strategies that 
maximise rest and sleep during patients’ hospital stay. 
Diagnosis and optimum treatment of pre-existing PVD prior 
to THA should also be a priority to minimise the odds of 
subsequent unplanned readmissions.

INTRODUCTION
Under the National Healthcare Agreement 
in Australia, unplanned hospital readmission 

rates are indicators of the quality of care that 
patients receive in hospital.1 Preoperative 
discussion and planning to address signif-
icant risk factors can lead to a reduction in 
readmission.2

The rate of lower limb joint replacement 
in the Australian Capital Territory (ACT) is 
256.3 per 100 000 population3 which is more 
than 55% higher when compared with the 
Australian and Organisation for Economic 
Co-operation and Development (OECD) 
averages of 163.5 and 162.3, respectively.1 
The national Australian rate represents a 
100% increase since 2005 when it was just 81 
per 100 000.4 Unplanned 30-day readmission 
rates following a total hip arthroplasty (THA) 
have also been increasing in Australia.3 With 
the high rates of hip replacements performed 
in the ACT, it is critical to identify risk factors 
that are associated with unplanned 30-day 
readmissions to better predict high-risk indi-
viduals and improve patient outcomes.

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ A survey codesigned with patients and clinicians, 
encompassing multiple aspects in the biopsychoso-
cial model of health was distributed to public and 
private hospital patients to examine factors associ-
ated with unplanned 30-day readmission following 
a total hip arthroplasty.

	⇒ Study design did not enable confirmation of self-
reported readmission rates, or examination of 
reasons for readmission in relation to unplanned 
30-day readmission.

	⇒ Classification of the dependent variables may have 
enabled more detailed analyses of factors such as 
pain and sleep, for example, the presence of noise 
and light in and around patients’ beds.
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Patient factors associated with unplanned 30-day read-
missions following a THA include coexisting illness,5–7 
age,5 8–10 body mass index (BMI)5 10–12 and discharge 
location.12 13 A high BMI is associated with deep surgical 
site infections, which is one of the predominant causes 
of readmission. Discharge to an inpatient or residen-
tial aged care facility has resulted in an increased like-
lihood of readmission within 30 days that is believed to 
be due to the increased complex medical conditions and 
frailty of these patients, who often require more care.13 
Hospital-related factors associated with unplanned 30-day 
readmissions include length of stay10 12 13 and procedure 
duration.7 Many of these associations are not modifiable 
and reflect a patient’s underlying condition. However, 
patients’ experiences in hospital and the quality of their 
transition to primary care are potentially modifiable, but 
their relationship with 30-day readmissions has not been 
studied.

Patient enablement—patients’ understanding of and 
confidence to manage their illness—has been positively 
associated with better health outcomes.14 Research using 
the Patient Enablement Instrument indicates that older 
patients and men are more enabled after consulting 
with a general practitioner (GP) compared with younger 
patients and women.15 Longer consultations, continuity 
of care with the same GP or general practice nurse are 
also positively associated with improved patient enable-
ment.15 16 The relationship between readmissions after 
THA and patient enablement has not been examined.

Post-hospital syndrome is a phenomenon that is theo-
rised to exacerbate underlying comorbidities outside of 
the patients’ presenting complaint to hospital.17 Krum-
holz describes the 30 days following discharge as a vulner-
able period during which patients are more susceptible to 
adverse health events.17 He suggests that factors within the 
hospital environment such as a reduction in the quality 
of patients’ diet, sleep and physical activity contribute to 
post-hospital syndrome.17 If this theory is correct, strat-
egies that aim to reduce the likelihood of post-hospital 
syndrome after a THA may reduce unplanned 30-day 
readmissions.

Transitional care, including patient education, 
discharge planning programmes and home visits, is asso-
ciated with a reduction in unplanned readmissions.18 19 
The risk of emergency hospital readmission for cardiovas-
cular disease has been shown to be associated with routine 
and timely contact with a family doctor.20 However, there 
have been no studies examining the relationship between 
post-surgical contact with family doctors or rehabilitation 
after THA and 30-day readmissions.

The aim of this study was to identify patient, hospital 
and transitional factors associated with unplanned 30-day 
readmissions in patients following THA.

METHOD
Participants
The population of ACT is 423 800 and is serviced by three 
public and three private hospitals, with The Canberra 
Hospital being the tertiary referral centre for Canberra 
and surrounding areas.21

Patients over the age of 16 attending their 6-week post-
surgery consultation following hip joint arthroplasty were 
included in the survey. Patients under the age of 16 and 
those who had their 6-week post-surgery consultations in 
other states or territories were excluded.

Patient and public involvement
Five people who had previously had an arthroplasty with 
a surgeon from one of the participating clinics completed 
the survey and provided feedback regarding its meaning-
fulness in relation to their experiences, and the length 
and readability of the survey.

Study design
A cross-sectional survey was conducted at four different 
public and private clinics in Canberra between 1 February 
2018 and 31 January 2019. The survey was distributed to 
patients who had either a THA or total knee arthroplasty. 
In this article, we report the results for respondents who 
had a THA.

Instrument
The ACT Transition from Hospital to Home Orthopaedic Survey 
is a 50-item survey addressing: (1) Post-hospital syndrome 
(patients’ experiences of sleep, pain and diet in hospital); 
(2) Patient enablement; (3) Medication enablement; 
(4) Transition to general practice; (5) Prehospital and 
post-hospital information and pre-surgical/post-surgical 
rehabilitation; (6) Patient demographics and comorbid-
ities; and (7) Readmission to hospital within 30 days of 
discharge. The tool was developed and piloted by a team 
of researchers, clinicians, patients and consumer advo-
cates (online supplemental file 1).22 Further validation of 
the survey was completed using exploratory factor anal-
ysis. Other specific modifications are described below.

Post-hospital syndrome: Fifteen items addressing 
pain, sleep and diet during a patient’s hospital stay were 
included.17 The post-hospital syndrome scale was created 
by combining the total pain, sleep and diet scores. 
This section was tailored so as to quantify post-hospital 
syndrome as an outcome of interest.

Patient enablement was measured using the Patient 
Enablement Instrument.15

Medication enablement: A three-item tool that was 
derived from a previous qualitative study of patient 
enablement in general practice nurse consultations was 
used.23 It examined patient enablement in terms of their 
understanding of the medicines prescribed to them after 
discussions with a healthcare provider, their confidence 
to take the medicines and adherence to medications.

Transition to general practice: Seven items were 
included to examine patients’ relationships with their 
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family doctor, including continuity of care with the same 
doctor, waiting times and knowledge of when to see their 
doctor following surgery.

Interaction with the recommended rehabilitation 
programme: One item examined patients’ referral and 
attendance to physiotherapy rehabilitation following 
discharge from hospital. This item was specifically devel-
oped for this survey as interaction with physiotherapists 
or a rehabilitation programme has a positive impact on 
patient recovery.24

Comorbidity: The functional comorbidity index was 
used.25 It is a scale scoring 0–18 indicating the number 
of comorbid diseases a patient has. Specific comorbid 
diseases such as arthritis, osteoporosis, asthma, diabetes 
mellitus type 1 and 2, anxiety/panic disorder, visual 
impairment, hearing impairment and degenerative disc 
disease (back disease, spinal stenosis or severe chronic 
back pain) were included in this scale that is designed to 
measure physical function as a primary outcome.

Data collection
Surveys were distributed in paper form by reception 
staff at the four survey sites to patients attending their 
6-week post-surgery consultation. Patients were invited to 
complete the survey while they waited for their appoint-
ment. As far as we were aware, no participants requested 
assistance from clinical staff to complete the survey. 
Participants deposited completed surveys into a sealed 
box in the waiting room. The researcher collected the 
completed surveys at regular intervals.

Data analysis
All data analysis was conducted using Stata IC V.15.26

A ‘Total Pain Score’ variable was created to encompass 
‘Worst Pain’, ‘Pain Experienced During the Hospital Stay’ 
and ‘Pain On Discharge’. This allowed for the examina-
tion of the total effect of pain on readmissions as well as 
the total pain score in combination with total sleep and 
total diet scores to examine post-hospital syndrome as a 
combined phenomenon. As experiencing pain and ther-
apies that aim to minimise pain can affect patients’ ability 
to sleep and perform physical activity, the total pain score 
is an important component that enables the analysis of 
its contribution to the postulated post-hospital syndrome.

The primary outcome of interest (dependent variable) 
was a self-reported binary variable of 30-day readmissions 
to hospital regardless of diagnosis, under any setting 
to any hospital within the ACT. Independent variables 
also include age, sex, living situation, country of origin, 
education, self-rated health, comorbidities, post-hospital 
syndrome, general practice experience, medication 
enablement and patient enablement.

To determine the validity of the post-hospital syndrome 
scale, the relationship between the variables of the scale 
was analysed by an exploratory factor analysis (EFA) using 
orthogonal varimax rotation. An eigenvalue of  >1 was 
the criterion for retaining modes/themes. The internal 
consistency of the modes was examined using Cronbach’s 
alpha. Kaiser-Meyer-Olkin criteria and Bartlett test were 
performed to confirm suitability of the data for an EFA 

Table 1  Exploratory factor analysis and emerging variables

Factor Variance Difference Proportion Cumulative

Factor 1 2.11 0.24 0.15 0.15

Factor 2 1.87 0.40 0.13 0.28

Factor 3 1.46 0.01 0.10 0.39

Bartlett test of sphericity p=0.000

Kaiser-Meyer-Olkin=0.616

Table 2  Three themes emerging from the exploratory factor analysis

Variable Factor 1 Factor 2 Factor 3

How would you describe the general level of pain you experienced? 0.79 0.14 0.07

Did you experience pain during your stay in hospital? 0.76 −0.08 0.08

How would you describe the worst level of pain you experienced? 0.69 0.15 −0.00

When you left hospital, how would you rate your pain out of 10? 0.58 −0.13 0.20

Overall, how would you rate the quality of the food in hospital? 0.01 0.89 0.08

Did you feel your dietary requirements were met in hospital? 0.05 0.87 0.13

Overall, how would you rate the quality of sleep in hospital? 0.04 0.06 0.87

Did you feel well rested when you left hospital? 0.16 0.25 0.73

Bolded numbers refer to items with communalities higher than 0.4, indicating that they load onto the same factors. 
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(table 1) as well as the themes that emerged from the EFA 
(table 2).

As the outcome of interest was binary, ORs with a 95% 
CI were determined using logistic regression. Indepen-
dent variables were examined for potential collinearity 
using Spearman’s correlation coefficient (r) for nominal 
variables, and χ2 for categorical variables.27 If two eligible 
variables demonstrated a strong correlation (>0.6) or 
significant correlation (p≤0.2), only one variable was 
included in the final analysis.

Initially, univariate logistic regression was conducted 
for each independent variable, with unplanned 30-day 
readmission as the dependent (outcome) variable (online 
supplemental table 1). Variables which were significant 
(p≤0.25) in the univariate analysis were included in the 
multiple logistic regression analysis. Variables that were 
not significant (p>0.25) were excluded. The internal reli-
ability of each scale was determined using Cronbach’s 
alpha. If a value greater than 0.5 was achieved, this indi-
cated a good internal consistency. The mean and SD were 
calculated for continuous variables and frequencies and 
proportions for categorical variables.

Additionally, two multiple logistic regression models 
were run to reduce confounding of variable dependence, 
one with individual variables within the Functional Comor-
bidity Index, medication enablement and patient enable-
ment instrument and the other using the combined total 
scores. Age and sex were included as ‘a priori’ in the multi-
variate model. Participants were divided into two groups 
based on their response to a question on the survey asking 
whether they had a THA or a total knee arthroplasty. 
Otherwise, only variables for which multicollinearity tests 
were satisfied (r<0.73 and p>0.05) were included in the 
final model. All eligible variables were included in the 
multiple logistic regression model and removed stepwise 
until only significant variables (p<0.05) remained.

To assess the fit of the final model, likelihood ratio tests 
and Hosmer-Lemeshow goodness of fit test were used 
and the receiver operator curve (figure 1) was plotted for 
specificity and sensitivity of the predicted model. The area 
under the curve of 0.76 indicated a high overall accuracy 
of the logistic model (76%).

Post-hospital syndrome EFA
Three modes/themes with acceptable internal consis-
tency emerged from the EFA. First, the theme diet was 
described by responses to two questions: ‘Did you feel 
your dietary requirements were met in hospital?’ and 
‘Overall, how would you rate the quality of the food in 
hospital?’. The second theme was pain, explained by four 
questions: ‘How would you describe the general level of 
pain you experienced?’, ‘Did you experience pain during 
your stay in hospital?’, ‘Describe the worst level of pain 
you experienced’ and ‘When you left hospital, how would 
you rate your pain out of 10?’. The third theme was sleep, 
explained by two questions: ‘Did you feel well rested 
when you left the hospital?’ and ‘Did you mostly sleep in 
a single or shared room?’.

Missing data
Variables with >10% missing values were not included in 
the regression model.28 When there was  <10% missing 
values for the variable ‘patient enablement’, these were 
imputed to equal the average value of non-missing data.

RESULTS
A total of 1069 surveys were distributed and 827 surveys 
were completed, yielding a 77% response rate overall. Of 
the completed surveys, 431 respondents received a THA 
representing 40% (431 of 1086) of all THA performed in 
ACT in 2018.3 In this group, there was a 6% rate (n=27) 
of unplanned readmissions within 30 days following 
discharge. Public patients comprised 27% (n=116) while 
73% (n=315) were private patients. Table 3 presents partic-
ipants’ demographic details. Online supplemental table 2 
compares the number of non-readmitted and readmitted 
patients in relation to the independent variables.

After controlling for age and sex, patients with periph-
eral vascular disease (PVD) were significantly more likely 
to have an unplanned 30-day readmission to hospital than 
those without PVD (OR: 16.91; p=0.001; 95% CI: (3.06 to 
93.53)). Patients who did not feel well rested on discharge 
(OR: 5.75; p=0.001; 95% CI: (2.13 to 15.55)) were signifi-
cantly more likely to have an unplanned 30-day readmis-
sion than those who reported that they felt well rested 
on discharge (table  4). No independent variables were 
removed due to collinearity.

Wound problems and/or pain were the reasons 
provided by 26% (7 of 27) of participants for presenting 
to an emergency department (ED) in the ACT within 
30 days of discharge. Forty-one per cent (11 of 27) of 
patients offered other reasons for presentation, including 
cellulitis, dislocation of the hip, infection and/or urinary 

Figure 1  Receiver operator curve (ROC) showing 
sensitivity and specificity of significant variables obtained 
from univariate analysis and multiple logistical regressions 
(table 4). The calculated area under the curve is 0.76, 
indicating a high overall accuracy of the predicted model.

https://dx.doi.org/10.1136/bmjopen-2021-055576
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retention. Nine patients (33%) did not identify any 
reason for presenting to the ED.

Being a public patient, measurements of enablement, GP 
follow-up and engagement with rehabilitation bore no rela-
tionship to unplanned 30-day readmissions following THA.

DISCUSSION
The objective of this study was to identify risk factors asso-
ciated with unplanned 30-day readmissions that can be 
modified to improve patient outcomes following THA. 
Having PVD and feeling rested on discharge were signifi-
cantly associated with unplanned 30-day readmissions.

Higher risk of perioperative morbidity and mortality 
from secondary cardiovascular complications have been 
associated with pre-existing PVD in previous research.29 
Vascular changes may affect vascularisation, tissue regen-
eration and removal of toxic waste from the surgical 
area.30 These processes are necessary for effective wound 
healing and therefore, comorbid PVD may result in inhi-
bition of healing after a THA. Patients suffering from 
PVD are also more likely to have comorbid congestive 
heart failure.29 In this study, 20% of patients with PVD 
reported concomitant congestive heart failure. While the 
survey did not specify the extent of PVD, it is often unde-
tected, hence the diagnosis may not be made until there 
is advanced blockage of the vascular architecture.31

The signs of PVD may be masked by the decrease in 
mobility seen in people with severe osteoarthritis of the 
hip prior to a THA. Furthermore, patients with PVD are 
at risk of experiencing nocturnal pain and leg cramping 
that negatively affect sleep. However, we did not find any 
correlation between the presence of PVD and feeling 
rested on discharge and were unable to explore the 
effects of pain and its interference with sleep.32 The loss 
of mobility resulting from hip pain may also contribute 
to the development of PVD,33 which has implications for 
imposing long waiting times on this vulnerable popu-
lation. Perioperative evaluation and treatment of PVD 
should be included for patients needing a THA. We 
recommend that prior to a THA, a thorough history and 
clinical examination for PVD should be conducted. If 
peripheral vascular pulses (eg, dorsalis pedis, posterior 
tibialis and popliteal pulses) are absent, the patient should 
be referred to a vascular surgeon for review and consid-
eration of an angioplasty. The efficacy of PVD manage-
ment would be guided by the treating vascular surgery 

Table 3  Characteristics of all patients and those with an 
unplanned 30-day readmission

Total observations 
(N=431)

Unplanned 30-day 
readmission (N=27)

No.
% (of the 
total) No.

% (of the 
variable)

Demographic

Age (years) 364 – 27 –

 � 25–44 10 3 2 7

 � 45–64 125 34 7 26

 � 65–84 208 57 16 59

 � 85–104 21 6 2 7

Sex 372 – 26 –

 � Male 151 41 13 50

 � Female 221 59 13 50

Living situation 380 27

 � Living alone 87 23 9 33

 � Not living alone 293 77 18 67

Indigenous status 337 – 25 –

 � Aboriginal or 
Torres Strait 
Islander Origin 
(Indigenous)

7 2 1 4

 � Non-
Indigenous

330 98 24 96

Education 371 – 27 –

 � No school 
certificate/other 
qualifications

27 7 1 4

 � School/
intermediate 
certificate

60 16 2 7

 � Year 12/leaving 
certificate

53 14 5 19

 � Trade/
apprenticeship

32 9 5 19

 � Certificate/
diploma

70 19 3 11

 � University 
degree/higher

130 35 11 41

Language other 
than English

371 – 24 –

 � No 339 91 21 88

 � Yes 32 9 3 11

Body mass index 348 – 27 –

 � <21 20 6 1 4

 � 21–25 88 25 3 11

 � 26–40 226 65 21 78

 � 41–60 14 4 2 7

Comorbidities 382 – 27 –

 � None 43 11 3 11

Continued

Total observations 
(N=431)

Unplanned 30-day 
readmission (N=27)

No.
% (of the 
total) No.

% (of the 
variable)

 � One 197 52 9 33

 � Two 99 26 11 41

 � Three or more 43 11 4 15

Table 3  Continued
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team. Current Australian guidelines in the management 
of PVD include prescribing pharmacotherapy such as 
lipid lowering agents (eg, simvastatin), phosphodies-
terase II inhibitors or angiotensin I inhibitor.34 Non-
pharmacotherapy management includes exercise and 

life-style management such as smoking cessation and 
a low-salt and low-fat diet.34 Meta-analyses indicate that 
exercise therapy significantly increases walking distance35 
with a sustained benefit exceeding 7 years after a 28-week 
programme.36

Table 4  Results of multiple logistic regression analysis examining the association between patient, hospital and transition to 
general practice factors associated with unplanned 30-day readmission to hospital

Variables

Full model Reduced model

OR P value 95% CI OR P value 95% CI

Patient demographics

 � Lives with others 1.00

 � Lives alone 0.38 0.139 (0.12 to 1.26) – – –

 � Female 1.00

 � Male 1.27 0.684 (0.54 to 4.52) 1.28 0.615 (0.49 to 3.30)

Age categories

 � 0–44 1.00

 � 45–64 0.32 0.343 (0.05 to 4.50) 0.24 0.137 (0.04 to 1.58)

 � 65–84 0.30 0.340 (0.03 to 3.75) 0.25 0.137 (0.39 to 1.57)

 � 85–104 0.50 0.678 (0.04 to 9.89) 0.59 0.656 (0.06 to 5.95)

Comorbidities

 � Congestive heart failure 1.11 0.929 (0.72 to 25.63) – – –

 � Peripheral vascular disease 34.58 0.004 (1.34 to 77.72) 16.91 0.001 (3.06 to 93.53)

 � Anxiety 1.68 0.516 (0.34 to 6.52) – – –

 � Visual impairment 1.52 0.508 (0.48 to 4.84) – – –

 � Osteoporosis 1.38 0.625 (0.47 to 5.56) – – –

Self-rated health

 � Poor – fair 1.00

 � Good 0.86 0.829 (0.22 to 2.78) – – –

 � Very good – excellent 1.08 0.929 (0.18 to 3.17) – – –

Body mass index (kg/m2)

 � <21 1.00

 � 21–25 4.51 0.363 (0.18 to 115.72) – – –

 � 26–40 10.23 0.133 (0.49 to 213.13) – – –

 � 41–60 22.11 0.087 (0.64 to 764.10) – – –

Hospital factors

 � No pain medication 1.00

 � Pain medication 0.21 0.164 (0.03 to 1.47) – – –

 � Felt well rested on discharge 1.00

 � Not well rested on discharge 9.96 0.001 (2.02 to 23.56) 5.75 0.001 (2.13 to 15.55)

 � Average or good sleep 1.00

 � Poor sleep 1.09 0.881 (0.34 to 3.46) – – –

 � Being a private patient 1.00

 � Being a public patient 1.61 0.436 (0.41 to 3.84) – – –

General practice factors

 � No regular GP 1.00

 � Regular GP 1.00 – – – – –

GP, general practitioner.
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People who did not feel rested on discharge were 5.75 
times more likely to have an unplanned 30-day read-
mission than those who did feel rested. Sleep duration 
and quality have been found to be significantly affected 
during hospitalisation with the duration of sleep reduced, 
number of awakenings during the night increased and 
earlier wakening compared with habitual sleep at home.37 
Similarly, a patient interviewed for a recent Australian 
study said she went home too early because she wanted 
some rest and could not get it in hospital.38 This has also 
been demonstrated in Canada where patient-reported 
quietness in their hospital environment was associated 
with a decrease in 30-day and 90-day readmission rates.39 
Our research adds to this evidence in quantifying an 
association between patients’ perceptions of rest and 
unplanned readmissions. This finding provides a ratio-
nale for hospitals to ensure that patients receive adequate 
rest and sleep throughout their hospital stay. Hospitals 
are busy places that operate 24 hours a day. The sharing 
of a room, sounds of machines, temperature of the room 
and nursing activity may negatively affect patients’ rest.40 
This can lead to disturbances in patients’ sleep patterns 
and a reduced amount of sleep at a time when the body is 
working to recover from the assault of surgery, pain and 
medication.17 The combined effect of sleep, pain and diet 
manifesting as post-hospital syndrome was not significant 
in this cross-section of patients. This may be because pain 
and diet are not as significant as sleep in this context.

In this study, patient and medication enablement were 
not associated with 30-day readmissions. Patient enable-
ment has primarily been studied in primary care settings, 
where continuity of care is a known contributor to high-
quality outcomes.15 41 Care in hospitals is provided round 
the clock, with different nurses and doctors taking over 
every 8 or 12 hours. This has the potential to reduce conti-
nuity of the care provider and might explain why enable-
ment was not found to be associated with readmissions. It 
is possible that enablement factors were more important 
after the acute post-surgical period where many supports 
are put in place to protect THA patients.

Several limitations may have influenced the results 
of this study. First, the study included only 40% of all 
patients who underwent a THA in the ACT during the 
survey period. It is also important to note that there were 
patients who travelled from regional areas outside of the 
ACT, especially New South Wales, to receive a THA in 
the ACT. Consequently, some readmissions might have 
occurred at regional hospitals and post-surgery check-ups 
with local GPs outside of the ACT. It is therefore unlikely 
that all readmissions were reported in this sample, and 
the readmission rates may be underestimated. However, 
this study had a large and diverse sample drawn from the 
two ACT public hospitals and two large private practices 
that encompassed a large proportion of THA patients in 
the ACT and thus should be representative of the popu-
lation. Second, our study may be underpowered, as the 
number of patients with our outcome of interest was 
small (n=27) relative to the patients that did not have an 

unplanned 30-day readmission. Due to the cross-sectional 
nature of this study, only associations may be identified; 
no causation may be implied. Third, as with many surveys, 
information was self-reported. Due to the anonymous 
nature of the survey, it was impossible to confirm the 
validity of these responses, in particular, readmissions. 
Interrogation of hospital records would have enabled 
confirmation of readmissions, including time to read-
mission. Fourth, while we have attempted to account for 
as many confounding factors as possible, there may have 
been other unaccounted factors that led to and exacer-
bated PVD or being poorly rested on discharge. Never-
theless, both the crude and adjusted OR for the two 
significant variables remained significant throughout our 
analysis. Furthermore, while length of stay10–12 has previ-
ously been identified as a risk factor for readmission and 
we know that the Australian average length of stay after a 
THA is 5 days,1 we did not include this independent vari-
able due to the self-reporting nature of the survey. Finally, 
although surgeon volume42 and duration of surgical 
procedure7 have been previously identified as risk factors 
for readmissions, such information was inaccessible with 
this study design and was therefore not included in our 
models. Reasons for readmissions were also not accessible 
due to the nature of the study.

The survey was distributed at the 6-week post-THA 
consultation and although some questions were subjec-
tively based on the patients’ hospital experience, the 
primary outcome of interest of 30-day unplanned read-
mission rates could only be measured post-discharge. 
Furthermore, patients have differing lengths of stay 
and the 6-week consultation provided a consistent 
and standardised time frame in which patients had to 
recover post-surgery. Future studies may include a post-
discharge survey and a 6-week consultation survey to 
better analyse both time points in patients’ experiences 
post-THA, especially with regards to how well rested 
patients felt during their hospital stay and in the period 
post-discharge.

While post-hospital syndrome did not emerge as a 
significant variable in this study, we were able to validate 
and confirm the reliability of three scales measuring 
some aspects of the syndrome, namely sleep, pain and 
diet. These validated scales will be of use in future studies. 
Future studies may also classify the dependent variables 
to allow for more detailed analysis, and investigate other 
factors contributing to sleep and rest in hospital, for 
example, the presence of noise and light in and around 
patients’ beds.

All three scales included in the post-hospital syndrome 
variable were equally weighted. Investigations into 
the weighting of pain, diet and rest may be warranted. 
While Krumholz described post-hospital syndrome as the 
30-day vulnerable period following discharge,17 future 
studies could investigate shorter and/or longer times 
to readmission, for example, 5–7 days post-discharge or 
60-day and 90-day unplanned readmission rate. Such 
information may enable researchers to understand the 
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potential short-term and long-term impacts of post-
hospital syndrome on patients.

CONCLUSION
These results have implications for policy and practice 
prior to surgery and during patients’ hospital stay that can 
be implemented to reduce readmission rates and improve 
patient outcomes. We recommend that PVD be consid-
ered as part of the preoperative work-up for patients, and 
that hospitals consider optimising strategies for sleep and 
rest after surgery. This may be achieved by minimising 
interruptions during the night such as by dispensing 
medications earlier in the evening, use of quieter equip-
ment, dimming lights in the evening and placing imme-
diately postoperative patients in semi-private or private 
rooms. Further studies may examine the subgroups for 
whom rest and sleep should be prioritised, and strategies 
to maximise sleep in hospitals.
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