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 � THE INTERNATIONAL HIP SOCIETY

Treatment patterns and clinical and economic 
burden of hip dislocation following primary 
total hip arthroplasty in England

Aims
The aim of this study was to estimate the clinical and economic burden of dislocation fol-
lowing primary total hip arthroplasty (THA) in England.

Methods
This retrospective evaluation used data from the UK Clinical Practice Research Datalink 
database. Patients were eligible if they underwent a primary THA (index date) and had 
medical records available 90 days pre- index and 180 days post- index. Bilateral THAs were 
excluded. Healthcare costs and resource use were evaluated over two years. Changes (pre- 
vs post- THA) in generic quality of life (QoL) and joint- specific disability were evaluated. 
Propensity score matching controlled for baseline differences between patients with and 
without THA dislocation.

Results
Among 13,044 patients (mean age 69.2 years (SD 11.4), 60.9% female), 191 (1.5%) had 
THA dislocation. Two- year median direct medical costs were £15,333 (interquartile range 
(IQR) 14,437 to 16,156) higher for patients with THA dislocation. Patients underwent 
revision surgery after a mean of 1.5 dislocations (1 to 5). Two- year costs increased to 
£54,088 (IQR 34,126 to 59,117) for patients with multiple closed reductions and a revision 
procedure. On average, patients with dislocation had greater healthcare resource use 
and less improvement in EuroQol five- dimension index (mean 0.24 (SD 0.35) vs 0.44 (SD 
0.35); p < 0.001) and visual analogue scale (0.95 vs 8.85; p = 0.038) scores, and Oxford Hip 
Scores (12.93 vs 21.19; p < 0.001).

Conclusion
The cost, resource use, and QoL burden of THA dislocation in England are substantial. Fur-
ther research is required to understand optimal timing of revision after dislocation, with 
regard to cost- effectiveness and impact on QoL.

Cite this article: Bone Joint J 2022;104-B(7):811–819.

Introduction
Dislocation after primary total hip arthroplasty 
(THA) has been estimated to range from 0.2% to 
10% within one year of THA.1,2 Previous studies 
evaluating the clinical and economic impact of the 
treatment of THA dislocation have mainly focused 
on the occurrence and cost of THA revision and 
have not comprehensively evaluated the long- term 
cumulative consequences of THA dislocation.2- 5 
The decision to revise a THA after dislocation will 
only be made once several attempts at conserva-
tive treatment have been undertaken, and each 

of these treatment cycles carry cost and quality 
of life (QoL) consequences. Additionally, once 
successful treatment is completed, the patient with 
THA dislocation will require additional rehabilita-
tion and may be at a higher risk of further compli-
cations. The burden of THA dislocation has been 
shown to differ by study design, and by the patient 
populations and countries of analysis.2,4- 6 To our 
knowledge, data regarding the real- world preva-
lence, treatment practice patterns, and clinical and 
economic burden of hip dislocation in England 
are not available. Hence, the objectives of the 
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current study were to quantify the incidence of hip dislocation 
following THA and the two- year practice patterns, healthcare 
resource use, costs, and QoL outcomes associated with hip 
dislocation in England.

Methods
Data source. This study used data from the UK Clinical Practice 
Research Datalink (CPRD). CPRD is an ongoing primary care 
database of anonymized medical records from general practi-
tioners, including 20.7 million patients from 983 practices in 
the UK. Approximately 4.5% of the UK population are included 
with research- quality records, and patients are broadly repre-
sentative of the UK general population. CPRD was established 
in 1987 and is one of the largest databases of longitudinal med-
ical records from primary care in the world.7,8 Approximately 
half of the CPRD patients are eligible for linkage to other 

datasets. In this study, it was linked to the England Hospital 
Episode Statistics (HES) and the Office for National Statistics 
(ONS) death registration databases, hence limiting the scope of 
this study to England. Patients were included from 1 January 
2010 to 31 December 2015. The study was granted approval by 
the Independent Scientific Advisory Committee for Medicines 
and Healthcare products Regulatory Agency database re-
search (ISAC Protocol: 19- 184 R), and the East Midlands- 
Derby Health Research Authority Research Ethics Committee 
(Reference number: 05/MRE04/87). The study was exempt 
from informed consent.
Patient population. Patients with a primary THA for any in-
dications in the study period were identified. The date of the 
primary THA was the index date. Patients were followed up 
for two years. Patients with bilateral THA were excluded. Only 
patients with “research- grade” medical records available for a 

Table I. Patient selection of Clinical Practice Research Datalink primary total hip arthroplasty patients without and with dislocation.

Inclusion/exclusion criteria Number retained (%) Dislocated (%)

Patients who had initial primary THA procedure in the study period 30,616 (N/A) 477 (1.56)

Research- grade acceptable patients 30,616 (100) 477 (1.56)

Patients with complete medical records for at least 3 months pre- index 27,263 (89.1) 407 (1.49)

Patients with complete medical records for at least 6 months post- index 13,074 (48.0) 192 (1.47)

Patients who did not have bilateral THA procedure on or before index primary THA or 
within 2 years’ follow- up

13,044 (99.8) 191 (1.46)

N/A, not applicable; THA, total hip arthroplasty.

Table II. Baseline demographic and clinical characteristics for Clinical Practice Research Datalink primary total hip arthroplasty patients without and 
with dislocation, before and after propensity score matching.

Variable Before matching After matching

Dislocation No dislocation p- value SMD Dislocation No dislocation p- value SMD

n 191 12,853 190 378

Mean age, yrs (SD) 69.6 (11.0) 69.2 (11.4) 0.592* 0.04 69.6 (11.1) 70.3 (11.2) 0.510* 0.06

Male sex, n (%) 87 (45.5) 5,015 (39.0) 0.078† 0.13 86 (45.3) 183 (48.4) 0.535† 0.06

BMI category, n (%) 0.235‡ 0.13 0.988‡ 0.02

< 18.5 kg/m2 < 5 79 (0.6) < 5 6 (1.6)

18.5 to 24.9 kg/m2 23 (12.0) 1,420 (11.0) 23 (12.1) 48 (12.7)

25 to 34.9 kg/m2 150 (78.5) 10,578 (82.3) 149 (78.4) 296 (78.3)

35 kg/m2 or higher > 5 776 (6.0) > 5 28 (7.4)

Smoking status, n (%) 0.017† 0.20 0.808† 0.06

Current smoker 26 (13.6) 1,320 (10.3) 26 (13.7) 45 (11.9)

Ex- smoker 53 (27.7) 2,754 (21.4) 53 (27.9) 104 (27.5)

Non- smoker 112 (58.6) 8,779 (68.3) 111 (58.4) 229 (60.6)

Mean CCI score (SD) 0.11 (0.39) 0.08 (0.37) 0.343* 0.07 0.11 (0.38) 0.07 (0.30) 0.328* 0.09

Alcohol/drug abuse, n (%) 10 (5.2) 535 (4.2) 0.580† 0.05 10 (5.3) 15 (4.0) 0.622† 0.06

Previous procedure on hip, n (%) 29 (15.2) 1,398 (10.9) 0.076† 0.13 28 (14.7) 61 (16.1) 0.756† 0.04

Cognitive or neuromuscular disease, n 
(%)

179 (93.7) 12,440 (96.8) 0.030† 0.15 178 (93.7) 361 (95.5) 0.467† 0.08

Type of index primary diagnosis, n (%) < 0.001† 0.28 0.732† 0.07

Fracture of neck of femur 22 (11.5) 709 (5.5) 22 (11.6) 38 (10.1)

Osteoarthritis 149 (78.0) 11,340 (88.2) 149 (78.4) 307 (81.2)

Other diagnosis 20 (10.5) 804 (6.3) 19 (10.0) 33 (8.7)

Index THA year, n (%) 0.483† 0.09 0.844† 0.05

2010 to 2011 75 (39.3) 4,967 (38.6) 75 (39.5) 149 (39.4)

2012 to 2013 63 (33.0) 4,717 (36.7) 63 (33.2) 133 (35.2)

2014 to 2015 53 (27.7) 3,169 (24.7) 52 (27.4) 96 (25.4)

*Independent- samples t- test.
†Chi- squared test.
‡Fisher's exact test.
CCI, Charlson Comorbidity Index; IQR, interquartile range; SD, standard deviation; SMD, standardized mean difference; THA, total hip arthroplasty.
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minimum of 90 days pre- index (baseline period) and 180 days 
post- index were included. Research grade is a metric defined 
by CPRD and is recommended as a first step to select research- 
quality patients.8

Study measures. The main independent variable was the 
presence of dislocation diagnosis (yes/no) within one year 
after THA, as most dislocations happen within this time.9,10 
Baseline demographic and clinical characteristics were 
evaluated. Comorbidity was assessed using the Charlson 
Comorbidity Index (CCI).11 Healthcare resource use and 
healthcare costs were evaluated over two years. Healthcare 
costs were obtained from the Personal Social Services 
Research Unit 2018 Cost of Care public document and 
Healthcare Resource Group codes available in HES and 
NHS 2018 reference costs.12 Drug costs were obtained from 
the 2018 British National Formulary. Changes (pre- vs post- 
THA) in patient- reported outcome measures (PROMs) were 
evaluated with the generic EuroQol five- dimension index 
(EQ- 5D),13 and the joint- specific disability measure using the 
Oxford Hip Score (OHS).14,15 Both PROMs are only routinely 
collected twice in NHS patients: prior to and six months after 

the primary THA. Only patients who completed PROMs post- 
dislocation were analyzed in the dislocation group. Presence 
of dislocation within two years was also investigated.
Propensity score matching and study analyses. Propensity 
score matching (PSM) using nearest neighbour method was 
used to control for differences in baseline characteristics be-
tween patients with and without hip dislocation (1:2 match-
ing). Patients were matched based on age, sex, BMI, smoking 
status, alcohol/drug abuse, previous procedure on the hip, 
cognitive or neuromuscular disease, index primary diagno-
sis, index THA year, and CCI score. An absolute standardized 
difference < 0.1 indicated a negligible difference between pa-
tients with and without dislocation.

Frequency counts and proportions were provided for cate-
gorical variables. Means and standard deviation (SD) or median 
and interquartile range (IQR) were provided for continuous 
variables. For bivariate analysis, independent- samples t- test 
was used for continuous variables that followed normal distri-
bution, and Mann- Whitney U test for non- normal variables. For 
categorical variables, chi- squared test was used, and Fisher’s 
exact test was used for categorical variables having low cell 
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Fig. 1

Time to dislocation for Clinical Practice Research Datalink primary total hip arthroplasty patients one year postoperatively. Shaded region indicates 
95% confidence interval.
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counts (< 5). Time to event outcomes (mortality and disloca-
tion) were represented with Kaplan- Meier survival curves 
or cumulative hazard plots, compared with log- rank test and 
hazard ratio generated with a Cox proportional hazard model. 
Analyses were performed in R v. 4.0.0 (R Foundation for Statis-
tical Computing, Austria). Statistical significance was set at  
p < 0.05 (two- sided). For patients with incomplete follow- up 
data due to administrative censoring, economic outcomes were 
linearly extrapolated until the end of the follow- up period. 
Sensitivity analysis was conducted on patients having complete 
medical records for two years of follow- up.

Results
Patient selection and occurrence and treatment of disloca-
tion. Table I presents the selection of THA patients from the 
CPRD database using the inclusion and exclusion criteria. A 
total of 191 patients (1.5%) had a hip dislocation over one year. 
After 1:2 PSM, 190 patients with hip dislocation and 378 pa-
tients without dislocation were selected. One dislocation patient 

was excluded as no match was found, and two dislocation pa-
tients found one match only.

The one- year total dislocation rate was 21.2 (95% confidence 
interval (CI) 18.7 to 23.8) dislocations per 1,000 person- years 
(PY). The first event rate, also known as patient time incidence 
rate from the National Joint Registry (NJR),16 was 15.1 (95% 
CI 13.1 to 17.5). Among patients with a hip dislocation, 166 
(86.9%) experienced the dislocation within 180 days after index 
(Figure 1). Over the two years, approximately one- third of the 
patients with dislocation (33.7%; n = 64) had more than one 
dislocation. The mean number of dislocations per patient was 
1.6 (SD 0.9) with a maximum of five. Among patients with a 
hip dislocation, 169 patients (88.9%) had at least one closed 
reduction and 39 patients (20.5%) had revision surgery with a 
mean of 1.5 dislocations (SD 0.9) prior to revision surgery. Inci-
dence rate for revision due to dislocation was 1.7 (95% CI 1.2 
to 2.3) per 1,000 PY.
Baseline demographic and clinical characteristics. Baseline 
demographic and clinical characteristics of patients without and 
with hip dislocation before and after PSM matching are pre-
sented in Table II. The mean age of patients was approximately 
69 years for both groups. Before matching, a greater propor-
tion of patients in the dislocation group were male (45.5% vs 
39.0%), and were current (13.6% vs 10.3%) or former (27.7% 
vs 21.4%) smokers. Patients with dislocation were less likely 
to have had prior history of fracture of the neck of the femur 
(11.5% vs 5.5%). After matching, the patients with and without 
hip dislocation were well- balanced in their baseline characteris-
tics (Supplementary Figure a).
Healthcare resource use and death. Healthcare resource use 
for matched patients is presented in Table III. Compared to pa-
tients without hip dislocation, patients with hip dislocation had 
longer two- year hospital length of stay (LOS) (median differ-
ence (MD) 15 (95% CI 8 to 16)), a greater number of readmis-
sions (MD 2 (95% CI 1 to 2)), a greater number of outpatient 
visits (MD 5 (95% CI 2 to 7)), a greater number of emergency 
department (ED) attendances (MD 2 (95% CI 1 to 2)), a greater 
number of primary care consultations (MD 23 (95% CI 13 to 
31)), and a greater number of prescription medications (MD 22 
(95% CI 9 to 32)). The dislocation compared to no dislocation 

Table III. Healthcare resource use and mortality for matched Clinical 
Practice Research Datalink primary total hip arthroplasty patients 
without and with dislocation over two years.

Resource used Dislocation No dislocation p- value

All 190 378

Inpatient resource use
Median hospital LOS, 
days (IQR)

22 (12 to 47) 7 (5 to 12) < 0.001*

ICU stay, n (%) 28 (14.7) 11 (2.9) < 0.001†

Median ICU LOS stay, 
days (IQR)

2 (2 to 3) 4 (2 to 5) 0.351*

Readmissions, n (%) 176 (92.6) 181 (47.9) < 0.001†

Median number of re- 
admissions (IQR)

2 (1 to 5) 0 (0 to 2) < 0.001*

Hospital outpatient 
resource use
Outpatient visits, n (%) 188 (98.9) 372 (98.4) 0.894†

Median number of 
hospital outpatient visits 
(IQR)

12 (6 to 22) 7 (4 to 13) < 0.001*

ED attendances, n (%) 162 (85.3) 135 (35.7) < 0.001†

Median number of ED 
attendances (IQR)

2 (1 to 3) 0 (0 to 1) < 0.001*

Community care resource 
use
Median number of 
consultations (IQR)

97 (69 to 141) 75 (50 to 110) < 0.001*

Median number of 
diagnostic tests (IQR)

54 (26 to 113) 59 (28 to 103) 0.888*

Median number of 
prescription medications 
(IQR)

69 (39 to 125) 48 (18 to 94) < 0.001*

Physical therapy visits, 
n (%)

68 (35.8) 97 (25.7) 0.016†

Median number of 
physical therapy visits 
(IQR)

5 (2 to 9) 4 (2 to 6) 0.130*

Mortality
Mortality, n (%) 5 (2.6) 5 (1.3) 0.435†

*Mann- Whitney U test
†Chi- squared test.
ED, emergency department; ICU, intensive care unit; IQR, interquartile 
range; LOS, length of stay; THA, total hip arthroplasty.

Table IV. Quality of life for Clinical Practice Research Datalink primary 
total hip arthroplasty patients with and without dislocation.

QoL measure With 
dislocation
(n = 190)

Without 
dislocation
(n = 378)

p- value

EQ- 5D index, n 66 187

Mean change for primary THA 
(SD)

0.24 (0.35) 0.44 (0.35) < 0.001*

EQ- VAS, n 62 175

Mean change for primary THA 
(SD)

0.95 (26.1) 8.85 (22.9) 0.038*

OHS, n 70 197

Mean change for primary THA 
(SD)

12.9 (11.7) 21.2 (10.1) < 0.001†

*Mann- Whitney U test.
†Independent- samples t- test.
EQ- 5D, EuroQol five- dimension index; OHS, Oxford Hip Score; QoL, 
quality of life; SD, standard deviation; THA, total hip arthroplasty; VAS, 
visual analogue scale.
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odds ratios (ORs) were 13.7 (95% CI 7.7 to 24.5) for readmis-
sion, 5.8 (95% CI 2.8 to 11.9) for intensive care unit (ICU) stay, 
10.4 (95% CI 6.6 to 16.4) for ED visits, and 1.6 (95% CI 1.1 to 
2.4) for physiotherapy visits. The probability of death was high-
er for patients with a hip dislocation; however, the differences 
were not statistically significant (p = 0.280, Kaplan- Meier sur-
vival curve; and Cox proportional hazard ratio 1.95 (95% CI 
0.57 to 6.75)) (Figure 2).
Costs. Overall two- year median direct medical costs were 
statistically significantly higher among patients with a hip dis-
location compared to patients without a hip dislocation (MD 
£15,333 (IQR 14,437 to 16,156); Figure 3). The higher costs 
among patients with hip dislocation are due to higher median 
two- year inpatient costs (MD £12,558 (IQR 11,839 to 13,882)), 
outpatient costs (MD £938 (IQR 789 to 1,119)), ED costs (MD 
£440 (IQR 399 to 477)), primary care costs (MD £730 (IQR 
632 to 821)), primary care consultation costs (MD £212 (IQR 
128 to 288)), primary care medication costs (MD £223 (IQR 
186 to 275), and physiotherapy visit costs (MD £119 (IQR 58 
to 159); p = 0.048, Mann- Whitney U test). ICU costs and pri-
mary care test costs were not statistically significantly different 
(Supplementary Table i).

Two- year median costs for patients without dislocation were 
£12,046 (IQR 9,106 to 19,683). The median cost increased to 
£18,383 (IQR 13,692 to 30,122) for patients with one closed 
reduction (n = 92), and £34,420 (IQR 23,473 to 44,311) for 
patients with multiple closed reductions due to dislocation (n = 
59). The two- year median cost for patients with multiple closed 
reductions and revision procedure was £54,088 (IQR 34,126 to 
59,117) (n = 10) (Figure 4). Two- year median costs increased 
with increase in dislocation events (Supplementary Figure b).

QoL and disability. Patients with dislocation after primary 
THA had less improvement in EQ- 5D index (mean 0.24 (stand-
ard deviation (SD) 0.35) vs 0.44 (SD 0.35); p < 0.001, Mann- 
Whitney U test) and EQ- VAS (mean 0.95 (SD 26.1) vs 8.85 
(SD 22.9); p = 0.038, Mann- Whitney U test) (Table IV). Both 
group changes and the between- groups difference were found 
to exceed the minimal clinically important difference (MCID) 
threshold of 0.1 required for the EQ- 5D index.17

There was also less disability improvement among patients 
with dislocation after THA, as demonstrated by change in 
the OHS (12.93 (SD 11.69) vs 21.19 (SD 10.10); p < 0.001, 
independent- samples t- test) (Table IV). Beard et al18 recom-
mended that, for THA, the OHS minimally important change 
(MIC) indicating a meaningful change from baseline was 11 
points in a single group study design (vs clinical trial), while 
Kang17 estimated the MCID was nine points. Hence, the 
improvement in OHS scores was clinically meaningful for 
patients with and without dislocation, and the between- groups 
difference was significant. Increase in number of dislocation 
events decreased QoL (Supplementary Table ii).
Sensitivity analysis. A total of 140 patients with dislocation 
(73.7%) and 226 patients without dislocation (70.4%) had com-
plete datasets (p = 0.296). For complete cases, two- year median 
costs were higher for patients with dislocation (£25,122 (IQR 
16,394 to 41,545) vs £10,797 (IQR 8,462 to 14,824); p < 0.001, 
Mann- Whitney U test).

Discussion
Dislocation after THA continues to be a prevalent and 
costly complication that diminishes the clinical benefits and 
cost- effectiveness of an otherwise very successful surgical 
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Kaplan- Meier survival curves for the risk of death over two years for matched Clinical Practice Research Datalink primary total hip arthroplasty 
patients without and with hip dislocation. p = 0.280, log- rank test.
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procedure.2 Our study findings showed that overall two- 
year median direct medical costs were 228% higher among 
patients with a hip dislocation compared to patients without 
a hip dislocation (£27,412 vs £12,046) due to higher inpa-
tient costs, outpatient costs, ED costs, and primary care costs 
overall. Two- year median costs increased from £12,046 for 
patients without dislocation to £18,383 for patients with one 
closed reduction, £34,420 for patients with multiple closed 
reductions, and £54,088 for patients with multiple closed 
reductions and a revision procedure. Additional efforts to 
prevent dislocation and reduce its clinical and economic 
burden after primary THA could be made, such as the identi-
fication of at- risk groups and the use of technologies to reduce 
the likelihood of dislocation in some populations (e.g. use of 
lipped liners, dual- mobility sockets, robotic technology, and 
other patient- specific planning tools in at- risk groups).19–22 An 
implant reducing total dislocations by 50% and 80% would be 
cost- neutral to the healthcare system at an additional cost per 
implant of £162 and £262, respectively.

This study found that 191 patients (1.5%) had a hip 
dislocation and the one- year total dislocation rate was 21.2 
dislocations per 1,000 PY. The approach to identifying dislo-
cations was designed to be as thorough as possible, using 
clinical and procedures codes from the International Classi-
fication of Diseases,23 OPCS Classification of Interventions 

and Procedures,24 and Read coding systems.25 The identifica-
tion algorithm was based on algorithms from the NJR,3 the 
Scottish Arthroplasty Project (SAP),26 and the assistance of 
professional clinical coders. The approach aimed to identify 
all types of dislocation, as done in Hermansen et al,9 and their 
associated treatment, including conservative treatment with 
closed reduction, rather than only revision due to dislocation. 
The approach permitted a comprehensive assessment of costs 
associated with dislocation due to the different treatment path-
ways. The rate of dislocation observed in the current study 
is towards the lower end of the range found in previously 
published studies (0.2% to 10% within one year of THA).1,2,7 
However, it is aligned with the 2016 SAP report (1% in 2015 
to 16),26 and a previous study using HES data (1.4% at one 
year).27 Direct comparison with the NJR was not possible as it 
only reports rate of revision due to dislocation. Nevertheless, 
the latter was 1.7 per 1,000 PY in our study and 0.9 in the 
NJR data during the same period, suggesting that our study 
did not underestimate the revision rate due to dislocation and, 
therefore, may not have underestimated the true dislocation 
rate. Reasons for differences in rates of hip dislocation across 
studies may be due to improved treatment practices over the 
years, differences in the patient populations evaluated, or 
differences in practice patterns within and among countries. 
Some dislocation cases may not have been identified based on 
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coding misclassification; however, this is unlikely to change 
the cost results.

Our findings are consistent with previous studies evaluating 
the economic impact of THA hip dislocation. In the UK, Abdel 
et al4 found that recurrent dislocation and operative treatment 
increased direct medical costs by 300% (£11,456) and 40% 
(£5,217), respectively. The mean cost of surgical treatment 
for dislocation was found to be £10,893 per case by Vanhegan 
et al.6 In the USA, Sanchez- Sotelo et al2 found that revision 
procedures represented 148% of the cost of an uncomplicated 
primary THA. Recently, a large retrospective database anal-
ysis of USA Medicare patients by Mantel et al5 found that cost 
increases with dislocation were $19,590 per patient over one 
year and $24,211 per patient over two years.

The enhanced healthcare resource use among patients with 
hip dislocation included longer duration of LOS overall, and 
more readmissions, admissions to the ICU, outpatient visits, 
ED attendances, primary care consultations, medications, and 
physiotherapy. The significant increase in resource use is indic-
ative of the acuteness of the care required for patients with THA 
dislocation. Dislocation not only increases revision surgery, 

as seen in previous studies, but it is also associated with other 
healthcare needs. Patients with dislocation after primary THA 
also had significantly less improvement in QoL and disability 
after THA. The impact of dislocation on QoL was clinically 
meaningful for the EQ- 5D17 and the OHS.17,18

In this study, there was significant variation in the treatment 
pathways for patients who suffer dislocation post- THA. This 
relates, first, to the multiple possibilities in terms of the indi-
vidual patient’s re- entry point into the health service, and then 
in the options that exist in terms of initial and ongoing clinical 
treatment. Better characterization of this variation and a better 
quantification of patient QoL outcomes may facilitate recom-
mendations that could enhance the delivery of NHS services in 
this area and improve patient care. It is assumed that patients 
effectively recover physical function after revision for dislo-
cation; however, this was not adequately demonstrated in the 
current study and has not been demonstrated from any UK 
population studies of which we are aware. However, this study 
showed that the QoL for patients with several dislocations 
was as diminished as patients with one dislocation only. The 
optimal timing of revision after dislocation has also not been 
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Fig. 4

Overall two- year direct medical costs for matched Clinical Practice Research Datalink primary total hip arthroplasty patients without a hip dislocation 
and with hip dislocation according to treatments received. Error bars indicate the interquartile range. n = number of patients per category, d = 
average number of dislocations per category.
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established, however our study found that patients undergo 
revision surgery after a mean of 1.5 dislocations (1 to 5). Addi-
tional research would help to identify best practices, and may 
present opportunities for improvement in the delivery and effi-
ciency of THA care within the NHS. This could also enable 
insight into the relative value of alternative treatment strategies 
to prevent dislocation if introduced,28,29 or to evaluate the risk 
of dislocation in specific groups of patients.30–32 These research 
opportunities should consider datasets with larger sample sizes 
than CPRD- linked HES data, as they may otherwise be limited 
by the low incidence of dislocation.

A strength of the current study is the availability of elec-
tronic health record (EHR) data available in the CPRD data-
base. EHRs have clinical data that provide a more thorough 
understanding of patient outcomes. EHRs capture a variety of 
patient- level data that represent integral components of provider 
care that are not typically available through other data sources, 
such as administrative claims databases. However, some of the 
challenges associated with the use of EHR data include missing 
data, erroneous inputs, uninterpretable data, inconsistencies 
among providers and over time, and data stored in non- coded 
text notes. These challenges were addressed in this study by 
selecting research- grade patients only, and extrapolating results 
for patients with missing data due to administrative censoring. 
Additionally, a sensitivity analysis excluding these patients was 
conducted (complete case analysis).

The main limitation of this study is its observational nature. 
Identification of factors associated with dislocation is limited 
to data that are captured as part of the database, and relies on 
appropriate diagnostic codes to detect these events. We were 
not able to account for type of THA implant or bearing surface 
(e.g. metal- on- metal, dual- mobility) or the THA approach 
used (e.g. anterior vs posterior). Additionally, socioeconomic 
differences, which were not available in our data source, 
might have contributed to the findings. Hence, we were not 
able to account for unmeasured, inadequately measured, and 
unmeasurable residual confounding. The economic outcomes 
were evaluated at two years post- THA, while PROMs assess-
ment was only done at six months due to NHS routine collec-
tion practice. This might have underestimated the impact of 
dislocation on QoL, as approximately 13% of dislocations 
occurred after six months. Furthermore, a significant portion 
of patients were excluded from the analysis according to 
our population definition (Table I). However, they did not 
differ in terms of dislocation rates from the analyzed cohort, 
suggesting that this study was not subject to selection bias. 
Another limitation is that the study did not evaluate outcomes 
by the timing of the dislocation. Finally, the study results will 
be generalizable only to patients in England who meet the 
inclusion and exclusion criteria.

In conclusion, findings from this large retrospective data-
base study demonstrated the substantial cost, healthcare 
resource use, and QoL burden of THA dislocation in England. 
Future advances in surgical technique and prosthesis design 
aimed at decreasing the rate of THA dislocation could help 
alleviate these concerns and the mounting national health 
burden of THA dislocation.

Take home message
  - Patients with dislocation post- total hip arthroplasty (THA) 

may experience different treatment pathways.
  - Accordingly, this study quantified the total economic burden 

of dislocation post- THA.

Supplementary material
  Figures and tables displaying the additional results on 

the matching balance, costs, and quality of life.

References
 1. Dargel J, Oppermann J, Brüggemann G- P, Eysel P. Dislocation following total 

hip replacement. Dtsch Arztebl Int. 2014;111(51–52):884–890. 
 2. Sanchez- Sotelo J, Haidukewych GJ, Boberg CJ. Hospital cost of dislocation 

after primary total hip arthroplasty. J Bone Joint Surg Am. 2006;88- A(2):290–294. 
 3. No authors listed. 16th Annual Report 2019. National Joint Registry. 2019. https:// 

reports.njrcentre.org.uk/Portals/0/PDFdownloads/NJR%2014th%20Annual% 
20Report%202017.pdf (date last accessed 10 March 2022).

 4. Abdel MP, Cross MB, Yasen AT, Haddad FS. The functional and financial impact 
of isolated and recurrent dislocation after total hip arthroplasty. Bone Joint J. 
2015;97- B(8):1046–1049. 

 5. Mantel J, Chitnis AS, Ruppenkamp J, Holy CE, Daccach J. Healthcare resource 
utilization and costs for hip dislocation following primary total hip arthroplasty in the 
medicare population. J Med Econ. 2021;24(1):10–18. 

 6. Vanhegan IS, Malik AK, Jayakumar P, Ul Islam S, Haddad FS. A financial 
analysis of revision hip arthroplasty: the economic burden in relation to the national 
tariff. J Bone Joint Surg Br. 2012;94- B(5):619–623. 

 7. No authors listed. Release Notes: CPRD GOLD March 2022. Medicines & 
Healthcare products Regulatory Agency. 2022. https://cprd.com/sites/default/files/ 
2022-03/2022-03%20CPRD%20GOLD%20Release%20Notes.pdf (date last accessed 
7 April 2022).

 8. Herrett E, Gallagher AM, Bhaskaran K, et  al. Data Resource Profile: Clinical 
Practice Research Datalink (CPRD). Int J Epidemiol. 2015;44(3):827–836. 

 9. Hermansen LL, Viberg B, Hansen L, Overgaard S. “True” cumulative incidence of 
and risk factors for hip dislocation within 2 years after primary total hip arthroplasty 
due to osteoarthritis: a nationwide population- based study from the Danish Hip 
Arthroplasty Register. J Bone Joint Surg Am. 2021;103- A(4):295–302. 

 10. Blom AW, Rogers M, Taylor AH, Pattison G, Whitehouse S, Bannister GC. 
Dislocation following total hip replacement: the Avon Orthopaedic Centre experience. 
Ann R Coll Surg Engl. 2008;90(8):658–662. 

 11. Charlson M, Szatrowski TP, Peterson J, Gold J. Validation of a combined 
comorbidity index. J Clini Epidemiol. 1994;47(11):1245–1251. 

 12. Curtis L, Burns A. Unit Costs of Health and Social Care 2018. Personal Social 
Services Research Unit. 2018. https://www.england.nhs.uk/publication/2018-19- 
national-cost-collection-data-publication/ (date last accessed 27 April 2022).

 13. Rabin R, de Charro F. EQ- 5D: a measure of health status from the EuroQol Group. 
Ann Med. 2001;33(5):337–343. 

 14. Dawson J, Fitzpatrick R, Carr A, Murray D. Questionnaire on the perceptions of 
patients about total hip replacement. J Bone Joint Surg Br. 1996;78- B(2):185–190.

 15. Murray DW, Fitzpatrick R, Rogers K, et al. The use of the Oxford hip and knee 
scores. J Bone Joint Surg Br. 2007;89- B(8):1010–1014. 

 16. No authors listed. National Joint Registry Accountability and Transparency 
Model: Implant Outlier Process Standard Operating Procedure v2.0. National Joint 
Registry. 2017. https://www.njrcentre.org.uk/njrcentre/LinkClick.aspx?fileticket= 
b8dtKg9ubXw%3d&tabid=1473&portalid=0&mid=2661 (date last accessed 10 March 
2022).

 17. Kang S. Assessing responsiveness of the EQ- 5D- 3L, the Oxford Hip Score, and the 
Oxford Knee Score in the NHS patient- reported outcome measures. J Orthop Surg 
Res. 2021;16(1):18. 

 18. Beard DJ, Harris K, Dawson J, et al. Meaningful changes for the Oxford hip and 
knee scores after joint replacement surgery. J Clin Epidemiol. 2015;68(1):73–79. 

 19. De Martino I, D’Apolito R, Soranoglou VG, Poultsides LA, Sculco PK, Sculco 
TP. Dislocation following total hip arthroplasty using dual mobility acetabular 
components: a systematic review. Bone Joint J. 2017;99- B(ASuppl1):18–24. 

 20. De Martino I, D’Apolito R, Waddell BS, McLawhorn AS, Sculco PK, Sculco 
TP. Early intraprosthetic dislocation in dual- mobility implants: a systematic review. 
Arthroplast Today. 2017;3(3):197–202. 



VOL. 104-B, No. 7, JULY 2022

TREATMENT PATTERNS AND CLINICAL AND ECONOMIC BURDEN OF HIP DISLOCATION FOLLOWING PRIMARY THA IN ENGLAND 819

O. Kakade, BTech, Decision Scientist, Mu Sigma Business Solutions, 
Bengaluru, India.

T. N. Board, FRCS(Orth), MSc(OrthEng), MD, Professor of Orthopaedics, 
Centre for Hip Surgery, Wrightington Hospital, Wigan, UK.

Author contributions:
T. Galvain: Conceptualization, Methodology, Validation, Writing – original 
draft. 
J. Mantel: Conceptualization, Methodology, Validation, Writing – original 
draft. 
O. Kakade: Conceptualization, Methodology, Validation, Writing – original 
draft.
T. N. Board: Conceptualization, Methodology, Validation, Writing – original 
draft.

Funding statement:
The authors disclose receipt of the following financial or material support 
for the research, authorship, and/or publication of this article: this study 
was funded by Johnson & Johnson.

ICMJE COI statement:
T. N. Board reports consulting fees from DePuy Synthes, both related and 
unrelated to this study. T. N. Board also reports grants from NIHR and 
Symbios, speaker payments from DePuy Synthes, Corin, and Symbios, 
and expenses from DePuy Synthes, Corin, Symbios, and MatOrtho, all 
unrelated to this study. O. Kakade reports consulting fees from Johnson & 
Johnson and Mu Sigma Business Solutions, unrelated to this study.

Acknowledgements:
The authors would like to thank Natalie Edwards for assistance 
with medical writing and Cindy Tong for assisting with the design, 
implementation, analysis, and interpretation of the results.

Ethical review statement:
General ethical approval for observational research using the Clinical 
Practice Research Datalink database with approval from the ISAC was 
granted by a Health Research Authority Research Ethics Committee (East 
Midlands – Derby; reference number: 05/MRE04/87). The study was 
exempt from informed consent.

Open access funding
The open access fee for this study was provided by Johnson & Johnson.

Open access statement:
This is an open- access article distributed under the terms of the Creative 
Commons Attribution Non- Commercial No Derivatives (CC BY- NC- ND 4.0) 
licence, which permits the copying and redistribution of the work only, and 
provided the original author and source are credited. See https://creative-
commons.org/licenses/by-nc-nd/4.0/

This article was primary edited by K. Logishetty.

This paper was presented at the International Hip Society 2021 Meeting in 
Berlin, Germany.

 21. Divecha HM, O’Neill TW, Lunt M, Board TN. The effect of cemented acetabular 
component geometry on the risk of revision for instability or loosening: a study of 
224,874 primary hip arthroplasties from the National Joint Registry. Bone Joint J. 
2021;103- B(11):1669–1677. 

 22. Divecha HM, O’Neill TW, Lunt M, Board TN. The effect of uncemented acetabular 
liner geometry and lip size on the risk of revision for instability or loosening: a study 
on 202,511 primary hip arthroplasties from the National Joint Registry. Bone Joint J. 
2021;103- B(12):1774–1782. 

 23. No authors listed. ICD- 10: International Statistical Classification of Diseases and 
Related Health Problems: Tenth Revision, 2nd Ed. World Health Organization. 2004. 
https://apps.who.int/iris/handle/10665/42980 (date last accessed 7 April 2022).

 24. No authors listed. Tabular list of the classification of surgical operations and 
procedures. 4th revision. London, UK: Office of Population Censuses and Surveys, 
1990.

 25. No authors listed. Read Codes. NHS Digital. https://digital.nhs.uk/services/ 
terminology-and-classifications/read-codes (date last accessed 7 April 2022).

 26. Scottish Arthroplasty Project Steering Committee. Scottish Arthroplasty Project 
Biennial Report 2016. Scottish Arthroplasty Project. 2016. https://www.arthro.scot. 
nhs.uk/docs/2016-08-09-SAP-Report.pdf?1 (date last accessed 7 April 2022).

 27. Lees D, Jameson S, James P, Serrano- Pedraza I, Partington P, Muller S. 
Dislocation rates following total hip arthroplasty - a five- year analysis of English NHS 
patients. Orthopaedic Proceedings. 2018;94- B.

 28. Leong JW, Cook MJ, O’Neill TW, Board TN. Is the use of antibiotic- loaded bone 
cement associated with a lower risk of revision after primary total hip arthroplasty? 
Bone Joint J. 2020;102- B(8):997–1002. 

 29. Jones CW, De Martino I, D’Apolito R, Nocon AA, Sculco PK, Sculco TP. The 
use of dual- mobility bearings in patients at high risk of dislocation. Bone Joint J. 
2019;101- B(1_Supple_A):41–45. 

 30. Mononen H, Sund R, Halme J, Kröger H, Sirola J. Following total hip 
arthroplasty: femoral head component diameter of 32 mm or larger is associated 
with lower risk of dislocation in patients with a prior lumbar fusion. Bone Joint J. 
2020;102- B(8):1003–1009. 

 31. Kawahara S, Hara T, Sato T, et al. Digitalized analyses of intraoperative acetabular 
component position using image- matching technique in total hip arthroplasty. Bone 
Joint Res. 2020;9(7):360–367. 

 32. Horberg JV, Coobs BR, Jiwanlal AK, Betzle CJ, Capps SG, Moskal JT. 
Dislocation rates following total hip arthroplasty via the direct anterior approach in a 
consecutive, non- selective cohort. Bone Joint J. 2021;103- B(7 Supple B):38–45. 

Author information:
T. Galvain, PharmD, MSc, Associate Director, Global Health Economics, 
Johnson and Johnson Medical Devices, New Brunswick, New Jersey, 
USA.

J. Mantel, BA, Associate Director, Health Economics and Market Access, 
DePuy Synthes, Leeds, UK.


