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Aims
The overall aim of this study was to determine the impact of deprivation with regard
to quality of life, demographics, joint-specific function, attendances for unscheduled care,
opioid and antidepressant use, having surgery elsewhere, and waiting times for surgery on
patients awaiting total hip arthroplasty (THA) and total knee arthroplasty (TKA).

Methods
Postal surveys were sent to 1,001 patients on the waiting list for THA or TKA in a sin-
gle Northern Ireland NHS Trust, which consisted of the EuroQol five-dimension five-level
questionnaire (EQ-5D-5L), visual analogue scores (EQ-VAS), and Oxford Hip and Knee Scores.
Electronic records determined prescriptions since addition to the waiting list and out-of-hour
GP and emergency department attendances. Deprivation quintiles were determined by the
Northern Ireland Multiple Deprivation Measure 2017 using postcodes of home addresses.

Results
Overall, 707 postal surveys were returned, of which 277 (39.2%) reported negative “worse
than death” EQ-5D scores and 219 (21.9%) reported the consumption of strong opioids.
Those from the least deprived quintile 5 had a significantly better EQ-5D index (median 0.223
(interquartile range (IQR) -0.080 to 0.503) compared to those in the most deprived quintiles
1 (median 0.049 (IQR -0.199 to 0.242), p = 0.004), 2 (median 0.076 (IQR -0.160 to 0.277; p
= 0.010), and 3 (median 0.076 (IQR-0.153 to 0.301; p = 0.010). Opioid use was significantly
greater in the most deprived quintile 1 compared to all other quintiles (45/146 (30.8%) vs
174/809 (21.5%); odds ratio 1.74 (95% confidence interval 1.18 to 2.57; p = 0.005).

Conclusion
More deprived patients have worse health-related quality of life and greater opioid use while
waiting for THA and TKA than more affluent patients. For patients awaiting surgery, more
information and alternative treatment options should be available.

Take home message
• Patients in our region have an extremely

poor quality of life (QoL) while waiting for
total joint replacement (TJR).

• Deprivation is associated with worse QoL
and greater dependence on strong
opioids.

• Surgical capacity for TJR must be
increased.
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Introduction
In recent years, waiting lists for elective total hip arthroplasty
(THA) and total knee arthroplasty (TKA) in the UK have
increased steadily, and waiting times are the longest they
have been in over a decade.1 This has been compounded by
the COVID-19 pandemic, which saw an unprecedented halt
in surgeries, and numbers have still not returned to pre-
COVID-19 levels.2,3 As of May 2021, 3,757 and 4,469 patients
were awaiting primary THA and TKA, respectively, in Northern
Ireland (NI).4 Some of these patients are waiting up to 5.5 years
for surgery.5 Currently, waiting lists for elective THA and TKA in
NI are the worst in the UK, due to a variety of social, political,
and economic reasons.5

Patients waiting a prolonged time for total joint
replacement (TJR) experience a significant deterioration in
quality of life (QoL), and an increase in frailty while they
wait.6,7 The proportion of patients waiting for TJR who were
experiencing the worst health-related quality of life (HRQoL)
scores (negative scores deemed “worse than death” (WTD))
doubled during the COVID-19 pandemic.6 Allowing patients to
deteriorate into these poor health states deleteriously affects
the outcome of their TJR when they receive it, with WTD
patients achieving significantly worse joint-specific function
than patients with better preoperative HRQoL.8

Recently, our institution has found that just under half
of patients (40%) waiting for TJR had WTD QoL scores. Patients
in the group who had waited three or more years for surgery
had a significantly greater opioid use, antidepressant use, and
more joint-related attendances at unscheduled care, includ-
ing emergency department (ED) and out-of-hours general
practitioner (OOH-GP) visits.5

Social deprivation has been defined by the Ameri-
can Psychological Association as “limited access to society’s
resources due to poverty, discrimination, or other disadvant-
age.”9 Social deprivation can negatively impact access to
healthcare, including elective orthopaedic procedures.10 Those
who are most deprived have an increased risk of osteoarthritis
of the hip and knee,11 and are more likely to require THA or
TKA, but are less likely to have the operation.12 The under-uti-
lization of TJR by the most deprived patients is a consistent
finding across the literature.13-17 Studies from several European
countries suggest those who are most deprived wait longer for
specialist consultation and elective orthopaedic surgery.10,18,19

The primary aim of this study was to determine the
effect of deprivation on the HRQoL in patients waiting for THA
and TKA at our institution (Musgrave Park Hospital, Belfast).
Secondary aims were to determine if deprivation affected: 1)
patient demographics; 2) joint-specific function; 3) attendan-
ces for unscheduled care; 4) opioid and antidepressant use; 5)
having surgery elsewhere; and 6) waiting times for surgery.

Methods
This study used data that had been collected from a previously
completed postal survey audit within our institution.5 The
current study added deprivation level data for which ethical
approval was granted by the Trust research department. The
reporting of this study has followed the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE)
guidelines.20 Patients were eligible for inclusion in the study if
they were on the waiting list to receive TJR at our institution
for less than three months or more than three years before

30 May 2022. Exclusion criteria included surgery delayed or
suspended for medical reasons, unknown/invalid postcode,
and indeterminate deprivation level.

For the postal survey audit,  1,007 patients were
included: 500 who had been added to the waiting list
within three months of the start of the study, and 507 who
had been waiting longer than three years. These patients
were selected at random using their healthcare number.
The Northern Ireland Multiple Deprivation Measure (MDM)
201721  was derived from the postcode of patients’ home
addresses at the time of being put on the waiting list.  The
MDM is made up of seven domains, as shown in Figure 1.
This deprivation measure was used to group patients into
one of five  quintiles, with 1 being the most deprived and 5
being the least deprived.21  Six postcodes were unknown or
invalid, meaning a deprivation level could not be obtained,
leaving a total of 1,001 patients.

Patients who did not respond within four weeks were
posted a reminder letter. Patients who did not fully complete
the survey were telephoned at least twice to limit any missing
data. Questionnaires included the EuroQoL five-dimension
five-level score (EQ-5D-5L)22 to assess HRQoL, and the Oxford
Hip Score (OHS)23 or Oxford Knee Score (OKS)24 to assess
joint-specific function. The EQ-5D-5L is a validated measure
that assesses five health domains:25 mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression. There are
five possible responses for each question assessed on a
five-level Likert scale for each domain from “no problems” to
“extreme problems”. It is validated for use in patients awaiting
TJR and is commonly used to assess patient’s QoL. A single
score is then derived, which ranges from -0.594 to 1, where
0 is death and 1 is full health. Negative scores are defined
as a health state WTD.6,8 The EuroQol visual analogue scale
(EQ-VAS) was used to rate current health from 0 (worst health
possible) to 100 (best health possible). The OHS and OKS are
validated scores for use in assessing patients before and after
TJR. There are 12 questions with five possible answers giving a
score from 0 (worst score possible) to 48 (best score possi-
ble).23,24 Patients were asked if they had surgery elsewhere,
and if so, where, although not all patients who had surgery
elsewhere noted where they had surgery. This meant we were
unable to confirm whether all the surgeries completed outside
our institution had been paid for privately, as some surgeries
were carried out on the waiting list initiative (WLI)26 or the
cross-border directive (CBD).27 The WLI was performed in the
private sector to provide a high throughput of elective THA
and TKA, which patients did not need to pay for, while the
CBD was a temporary measure put in place which allowed
patients to seek and pay for treatment in the private sector,
with the costs reimbursed by the Health and Social Care Board
following the operation.

Data regarding the prescription of new opioid and
antidepressant medication since addition to the waiting list for
TJR, and use of OOH-GP and ED services, were obtained from
the regional electronic care record (ECR). Only strong opioids,
as per the World Health Organization guidance for pain
relief,28 were included, with weak opioids (including codeine or
co-codamol) not included. The only ED and OOH-GP attendan-
ces recorded were those related to the patient’s hip/knee pain
since the date they were added to the waiting list. Routine GP
appointments are not recorded in the ECR.

Socioeconomic deprivation is associated with worse HRQoL and greater opioid analgesia use while waiting for hip and knee arthroplasty
N. Gallagher, R. Cassidy, P. Karayiannis, C. E. H. Scott, D. Beverland

445



Statistical analysis
Statistical analysis was carried out using SPSS v. 29 (IBM,
USA). Deprivation level was assessed across five quintiles
(quintile 1 = most deprived, quintile 5 = least deprived).
Data were assessed for normality using Shapiro-Wilk tests
and histograms. Descriptive statistics for the total sample and
for the quintiles of deprivation were expressed as means
(standard deviation (SD)) for parametric data, or medians
(interquartile range (IQR)) for non-parametric data. Categorical
variables were compared using chi-squared or Fisher’s exact
test. Non-parametric continuous variables were assessed with
the Mann-Whitney U test or Kruskal-Wallis test. If a statistical
difference was observed across all quintiles, post-hoc testing
was carried out between individual groups to determine
where the statistical difference lay. Statistical significance was
set at p < 0.05.

Results
Overall, 1,001 patients were eligible for the study (558 females
and 443 males, with median age 66.8 years (IQR 59.5 to
74.4)). There were no significant differences in age, sex, or
the number having THA or TKA between deprivation quintiles
(Table I). Deprivation quintiles did not differ between patients
waiting either three months or three years, and there were no
significant differences in the number of orthopaedic-related
OOH-GP or ED visits, or hospital admissions since being placed
on the waiting list according to deprivation quintiles (Table I).

EQ-5D indices were significantly better in the least
deprived quintile (median 0.223; IQR -0.080 to 0.503)
compared to those in the most deprived quintiles 1 (p =
0.004), 2 (p = 0.010), and 3 (p = 0.010, all Kruskal-Wallis
test with posthoc Bonferroni correction) (Table II and Figure
2). A significantly smaller proportion of those from the least
deprived quintile had negative WTD EQ-5D indices (29.5%;
38/129) compared to all other deprivation quintiles (41.3%;
239/578); odds ratio (OR) 0.59 (95% CI 0.39 to 0.90); (p =
0.012, chi-squared test) (Table II). Total Oxford scores were
significantly better in the least deprived quintile compared to
the most deprived quintile in patients awaiting TKA (median
13.0 (IQR 7.0 to 18.5) vs median 8.0 (IQR 4.0 to 15.0); p = 0.049,
Kruskal-Wallis test with posthoc Bonferroni correction), but
not in those awaiting THA. A significantly greater proportion
of patients from the most deprived quintile were taking opioid
analgesia compared to all other quintiles (45/146 (30.8%)
vs 174/809 (21.5%); OR 1.74 (95% CI 1.18 to 2.57), (p =

0.005, chi-squared test) (Table I and Figure 3). There were
no significant differences in the proportion of patients taking
antidepressant medication across deprivation quintiles (Table
I). QoL variables and function scores were all significantly
worse in those taking opioids compared to those not taking
opioids (all p-values < 0.05, chi-squared test; see Supplemen-
tary Table i). Significantly more patients in the least deprived
quintile had surgery outside our institution compared to those
living in all other quintiles (24/192 (12.5%) vs 61/809 (6.1%);
OR 1.75 (95% CI 1.06 to 2.89); (p = 0.027, chi-squared test)
(Table I).

Questionnaires were completed by 707 patients:
398 females (56.3%) and 309 males (43.7%); 250 hips (35.4%)
and 457 knees (64.6%), median age 66.4 years (IQR 59.9 to
74.3). There were no significant differences (p>0.05) in age,
sex, waiting times for surgery, or deprivation between those
who responded to the questionnaires and those who did
not. A significantly greater proportion of non-responders were
waiting on THA (142/294 vs 250/707 of responders; OR 1.71
(95% CI 1.30 to 2.25); (p < 0.001, chi-squared test).

Discussion
HRQoL, although still considerably poor, was better in the least
deprived quintile, and opioid use was significantly greater
among the most deprived. As expected, significantly more
patients in the least deprived quintile had their joint replaced
elsewhere compared to those in the most deprived areas. In
patients awaiting TKA only, function was significantly better in
the least deprived patients.

These findings are largely consistent with previous
studies, where the most deprived have greater pain,10,29–31

worse QoL scores,10 more comorbidities,29 lower physical
activity levels, and poorer physical and mental health,10,30,31

which can deteriorate further with long waiting lists.10

Deprivation has also been independently associated with a
health state WTD.32 Previous studies have found the most
deprived patients were more likely to be younger10,29,30 and
female,30 but there were no differences observed in these
demographics in our study.

The King’s Fund recently reported that in England,
those in the most deprived areas are nearly twice as likely
to wait over a year for hospital care compared to those
in the least deprived areas. This included elective orthopae-
dic surgery and other common procedures.33 Although we
found no difference in waiting times between deprivation

Fig. 1
Seven domains of the Northern Ireland Multiple Deprivation Measure 2017.
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quintiles, all patients in our region are waiting a long time
for TJR (5.5 years in some cases) while enduring chronic
pain and impaired mobility; therefore, a detrimental effect
on physical and mental health is unsurprising. Overall, 39.2%
of patients waiting for TJR were in a state WTD, higher
than the figures reported by other authors,6,8,34 demonstrating
the impact of unacceptably long waiting lists. Prior to the
COVID-19 pandemic, 19% and 12% of patients waiting for
THA and TKA, respectively, had WTD health states.8 During
the COVID-19 pandemic, this increased to 22% and 35% of
patients awaiting TKA and THA, respectively.6 Similarly, Clark
et al34 in 2023 found that overall, 29% of 174 patients waiting
for THA, TKA, and unicompartmental knee arthroplasty during
the COVID-19 pandemic were in a state WTD. A significantly
smaller proportion of the least deprived patients in our study
were living in a state WTD (29.5%) compared to all other
deprivation quintiles (41.3%). One possible reason that no
difference in waiting times between the deprivation quintiles
was found is that patients with the most severe joint-related
problems in the least deprived quintile could have paid for
surgery privately and therefore would have been removed
from the waiting list. Therefore, the least deprived quintile
may consist of those with less severe joint disease who have
decided to continue to wait, whereas the most deprived
quintile consist of those with severe joint-related problems, as
well as those with less severe problems, as they cannot afford
surgery privately.

The current study also demonstrated significantly
better Oxford scores in the least deprived patients waiting
for TKA compared to the most deprived patients, with
a median difference  of five  points, equal to the minimal
clinically important difference  (MCID).35  Edwards et al36  in
2018 also reported worse preoperative OKS in TKA in
the most deprived patients.36  Clark et al34  reported that
the overall  mean OHS/OKS deteriorated significantly  from
15.43 when patients were added to the waiting list,  to
11.77 14 months into the COVID-19 pandemic. The median
Oxford scores in the current study of 9 or 10 highlight
the poor function of patients waiting for surgery in our
region. Patient-Reported Outcome Measurement Informa-
tion System (PROMIS) physical and mental scores have
previously been found to be worst in the most deprived
patients prior to and up to one year following TKA, with
the most deprived patients failing to achieve the improve-
ment in mental health scores displayed by less deprived
individuals.37

Furthermore, the most deprived patients in our study
demonstrated greater opioid use. In our total sample of
1,001 patients, 21.9% used strong opioids, ranging from 18.8%
of patients in the least deprived quintile, to 30.8% of patients
in the most deprived quintile. As we only included strong
opioids in our study, and only new prescriptions since being
put on the waiting list, these figures may be lower than
what has been reported previously, as most other studies
include both strong and weak opioids. For example, opioid

Table I. Demographics, non-scheduled hospital contact, and medication use of those waiting for total joint replacement by deprivation quintile.

Variable Deprivation quintile

1 (most deprived; n
= 146) 2 (n = 167) 3 (n = 192) 4( n = 304)

5 (least deprived;

n = 192) Total (n = 1,001) p-value

Median age, yrs (IQR) 64.8 (55.9 to 73.9) 67.3 (58.6 to 75.8) 66.8 (58.9 to 74.3) 67.4 (60.6 to 74.8) 66.9 (61.4 to 73.2) 66.8 (59.5 to 74.4) 0.197‡

Female sex, n (%) 84 (57.5) 101 (60.5) 106 (55.2) 162 (53.3) 105 (54.7) 558 (55.7) 0.636§

Knee arthroplasty, n (%) 92 (63.0) 102 (61.1) 121 (63.0) 182 (59.9) 112 (58.3) 609 (60.8) 0.862§

Waiting time over 3 yrs, n
(%) 67 (45.9) 82 (49.1) 103 (53.6) 156 (51.3) 96 (50.0) 504 (50.3) 0.696§

Joint arthroplasty
elsewhere, n (%) 9 (6.2) 7 (4.2) 16 (8.3) 29 (9.5) 24 (12.5)* 85 (8.5) 0.051§

Orthopaedic-related
admissions to hospital, n
(%) 21 (14.4) 30 (18.0) 31 (16.1) 39 (12.8) 25 (13.0) 146 (14.6) 0.551§

Orthopaedic-related
OOH-GP visits, n (%) 8 (5.5) 13 (7.8) 14 (7.3) 22 (7.2) 13 (6.8) 70 (7.0) 0.946§

Orthopaedic-related ED
visits (n, %) 20 (13.7) 25 (15.0) 30 (15.6) 41 (13.5) 31 (16.1) 147 (14.7) 0.919§

Opioid use, n (%) 45 (30.8)† 34 (20.4) 49 (25.5) 55 (18.1) 36 (18.8) 219 (21.9) 0.016§¶

Antidepressant use, n
(%) 21 (14.4) 18 (10.8) 26 (13.5) 37 (12.2) 20 (10.4) 122 (12.2) 0.762§

*A significantly greater proportion of the least deprived quintile 5 had their joint replaced outside Musgrave Park Hospital (12.5%; 24/192) compared to all
other quintiles (6.1%; 61/809); odds ratio 1.75 (95% confidence interval (CI) 1.06 to 2.89); p = 0.027).
†A significantly greater proportion of patients were taking opioid analgesia in the most deprived quintile 1 (30.8%; 45/146) compared to all other quintiles
(21.5%, 174/809); odds ratio 1.744 (95% CI 1.18 to 2.57); p = 0.005).
‡Kruskal-Wallis test.
§Chi-squared test.
¶Significant difference when comparing quintiles 1 to 5 overall.
ED, emergency department; IQR, interquartile range; OOH-GP, out-of-hours general practitioner.
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use has ranged from 40.6% to 52.6% at referral for THA
and TKA.38 Strong opioid use alone was much lower at 2.0%
to 2.8%.38 Jin et al39 in 2019 reported an even higher pro-
portion using opioids in the year preceding THA and TKA,
with 60.2% of patients having any use of opioids, and of
those, 12.4% using opioids at least once a month continu-
ously over a period of 12 months. Opioid use closer to our
findings has been reported, though both weak and strong
opioids were included.40,41 In a total of 41,389,332 patients
who presented to an outpatient clinic for knee osteoarthri-
tis, 12.8% were prescribed an opioid-based medication, and
patients in the lowest income quartile had an increased odds
of opioid prescription.40 In 316,593 patients who underwent
TKA, 7.2% were classed as continuous opioid users in the
year preceding surgery.41 In a large cross-sectional study of
over 34,000 patients who were undergoing surgery of various
parts of the body, 23% reported preoperative opioid use.
In patients waiting for TJR specifically, 33.5% used opioids
preoperatively.42 In 574 patients who were undergoing THA
or TKA, 29% reported current opioid use on the day of their
surgery.43 It is possible that the use of opioids is higher in the
most deprived patients due to GPs in deprived areas prescrib-
ing opioids more frequently. Perhaps GPs in more deprived
areas are under greater pressure due to higher numbers of

patients and as such prescribe more opiates due to clinical
pressures.

Long-term opioid use preoperatively has been linked
with worse functional outcomes, an increased risk of perio-
perative complications, higher healthcare costs, and higher
likelihood of postoperative use.38,43,44 TJR patients who
consumed opioids preoperatively had an increased length of
stay, a 43% higher 30-day unplanned readmission, experi-
enced 35% higher surgical site infection, and 44% higher
surgical revision.44 In our study, we did not have any post-
operative data as patients were awaiting surgery. A large
issue with opioid consumption is that patients can become
physically and psychologically dependent even within two to
ten days of continuous use.45 Prescribing opioids for longer
than 90 days has been associated with opioid overdose and
dependence.46 Between 1 April 2021 and 31 March 2022,
there were 289,215 people in contact with drug and alcohol
services in England, with half of these receiving treatment for
problems with opioids.47 The National Institute for Health and
Care Excellence (NICE) guidelines state that opioids have no
role to play in the management of chronic pain;48 therefore,
other treatment options, such as non-steroidal anti-inflamma-
tory medication or physiotherapy, should be considered for
THA and TKA patients with severe pain while waiting for their
surgery. Even more critically, surgical capacity needs to be

Table II. Patient-reported scores of those waiting for total joint replacement by deprivation quintile.

Deprivation quintile

Variable
1 (most deprived; n
= 106) 2 (n = 119 3 (n = 136) 4 (n = 217)

5 (least deprived; n
= 129) Total (n = 707) p-value

Median EQ-5D Index
score (IQR) 0.049 (-0.199 to 0.242) 0.076 (-0.160 to 0.277) 0.076 (-0.153 to 0.301) 0.206 (-0.091 to 0.479) 0.223 (-0.080- 0.503)§ 0.155 (-0.126 to 0.367) < 0.001*‡

WTD state, n (%) 49 (46.2) 53 (44.5) 63 (46.3) 74 (34.1) 38 (29.5)¶ 277 (39.2) 0.007‡†

Median EQ-VAS (IQR) 40.0 (20.0 to 70.0) 45.0 (20.0 to 60.0) 35.0 (20.0 to 55.0) 45.0 (25.0 to 62.5) 40.0 (30.0 to 60.0) 40.0 (20.0 to 60.0) 0.195*

Deprivation quintile: patients waiting for THA

1 (n = 35) 2 (n = 45) 3 (n = 44) 4 (n = 73) 5 (n = 51) Total (n = 248) p-value

Median Oxford Hip Total
Score (IQR) 7.0 (4.0 to 13.0) 7.0 (4.0 to 13.5) 8.0 (5.3 to 17.3) 9.0 (6.0 to 18.5) 13.0 (6.8 to 19.0) 9.0 (5.0 to 18.0) 0.062*

Median Oxford Hip Pain
Score (IQR) 5.0 (5.0 to 5.0) 5.0 (4.5 to 5.0) 5.0 (4.3 to 5.0) 5.0 (4.0 to 5.0) 5.0 (4.0 to 5.0) 5.0 (4.0 to 5.0) 0.035*‡

Deprivation quintile: patients waiting for TKA

1 (n = 71) 2 (n = 74) 3 (n = 91) 4 (n = 142) 5 (n = 77) Total (n = 455) p-value

Median Oxford Knee
Total Score (IQR) 8.0 (4.0 to 15.0) 9.0 (5.0 to 15.0) 8.0 (5.0 to 15.0) 11.0 (5.0 to 18.3) 13.0 (7.0 to 18.5)†† 10.0 (5.0 to 17.0) 0.020*

Median Oxford Knee Pain
Score (IQR) 5.0 (4.0 to 5.0) 5.0 (4.0 to 5.0) 5.0 (4.0 to 5.0) 5.0 (4.0 to 5.0) 5.0 (4.0 to 5.0) 5.0 (4.0 to 5.0) 0.490*

*Kruskal-Wallis test.
†Chi-squared test.
‡Significant difference when comparing quintiles 1 to 5 overall.
§Participants living in the least deprived quintile 5 had a significantly higher EuroQol five-dimension (EQ-5D) Index score (quality of life score) compared to
participants living in the most deprived quintiles 1, 2, and 3; p = 0.004, p = 0.010, and p = 0.010, respectively.
¶A significantly smaller proportion of patients were living in a state worse than death (WTD) in the least deprived quintile 5 (29.5%; 38/129) compared to
all other deprivation quintiles (41.3%; 239/578); odds ratio 0.592 (95% confidence interval 0.39 to 0.90); p = 0.012). NB: A state WTD is defined as and EQ-5D
Index score of below zero.
**No differences were observed when comparing individual deprivation quintiles.
††Participants living in the least deprived quintile 5 had a significantly higher total Oxford Knee Score compared to participants living in the most deprived
quintile 1 (p = 0.049).
EQ-5D, EuroQol five-dimension questionnaire; EQ-VAS, EuroQol visual analogue scale; IQR, interquartile range; THA, total hip arthroplasty; TKA, total knee
arthroplasty; WTD, worse than death.
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increased to lower the unacceptably long waiting lists in our
region.

There were no differences in orthopaedic-related
OOH-GP visits, ED attendances, or hospital readmissions
according to deprivation level. It appears that deprivation
in relation to these variables has not been examined in
the preoperative period in other studies. There are, how-
ever, contrasting findings with regard to deprivation and
unscheduled healthcare attendances or complications within
90 days following TJR. Some studies report no association
between deprivation and 90-day postoperative ED visits
following TKA,37,49 or 90-day readmissions to hospital following
THA.50 Edwards et al36 actually reported a slightly lower
risk of postoperative complications in those who were most
deprived. Conversely, there is some evidence of an association
between greater deprivation and hospital readmission within
30 or 90 days of TKA.49,51 Higher deprivation has also been
correlated with a greater risk of undergoing revision surgery
and mortality at a mean follow-up of 5.8 years in THA and TKA
patients.52

In total, 8.5% of patients had surgery outside our
institution. Approximately double the proportion of the least
deprived quintile compared to the most deprived quintile had
surgery outside our institution (12.5% vs 6.2%); therefore, it is
likely that some of these were completed in the private sector.
However, we cannot be sure that all the surgeries outside
our institution were paid for privately as some surgeries were
carried out on the WLI, which patients did not need to pay for,
and the CBD, in which patients would have been reimbursed
any costs incurred. This demonstrates that the least deprived
patients have greater access and more choice when access-
ing surgery outside of their allocated NHS hospital when put
on the waiting list. When public healthcare waiting lists are
long, some patients seek care in the private sector, an option
that the most deprived can rarely afford, further exacerbating
healthcare inequity.11

There were some limitations to the study. BMI,
American Society of Anesthesiologists grade, smoking status,
and comorbidities were not included as they were not
recorded. Primary care attendances within normal hours
were not captured, so the GP burden would have been
greatly underestimated. As patients were waiting for surgery,
no postoperative data such as patient-reported outcome
measures were available, which would have led to greater
insights into how deprivation affects postoperative outcomes.

Though 8.5% of patients were identified as having had surgery
elsewhere, this is likely an underestimate as patients who had
surgery elsewhere are regularly removed from the waiting list.

In conclusion, the most deprived patients were living
with a worse HRQoL and greater opioid dependence while
waiting for TJR compared to less deprived patients. Overall,
approximately 40% of patients waiting for TJR were in a state
WTD, with 22% consuming strong opioids for pain relief,
demonstrating the appalling impact of the extremely long
waiting lists for TJR in our region. All patients need to be
better cared for, but a particular emphasis is required on those
who are most deprived in order to address growing health
inequality. Where possible, more information and treatment
options other than opioids, such as non-steroidal anti-inflam-
matory medication or physiotherapy, should be available to all
patients during their lengthy wait for TJR. Critically, surgical
capacity for TJR must be increased to reduce the lengthy
waiting lists and avoid their deleterious effects.

Supplementary material
Table showing the comparison of patient-reported scores of those
waiting for total joint replacement for those taking opioids and
those not taking opioids.
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