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Background and purpose — Knowledge regarding 
patient-reported outcomes (PROs) after dislocation and 
closed reduction is lacking. We report health- and hip-related 
quality of life (QoL) after dislocation, following primary 
total hip arthroplasty (THA).

Patients and methods — We conducted a cross-
sectional study with patients registered in the Danish Hip 
Arthroplasty Register from 2010 to 2014. Dislocations were 
captured based on diagnosis/procedure codes and patient 
file reviews. Patients with dislocation were matched 1:2, 
according to age, sex, date, and hospital of primary surgery, 
to patients without dislocation. 2 PRO questionnaires were 
applied (EQ-5D, HOOS).

Results — We identified 1,010 living patients with dis-
location. Mean follow-up was 7.2 years from index surgery 
and 4.9 years (range 0.6–9.7) from the latest dislocation. 
Patients without dislocation reported a higher EQ VAS score 
of 76 (95% CI 75–77) compared with 68 (CI 66–70) for the 
dislocation group. The EQ-5D-5L mean index score was 
0.89 (CI 0.88–0.90) for the control group, compared with 
0.78 (CI 0.76–0.80) for the cases with dislocation without 
revision. Patients with dislocation reported a lower HOOS-
QoL domain score of 63 (CI 60–65), compared with 83 (CI 
82–84) for the control group. Even 5 years after the latest 
dislocation, the HOOS-QoL score remained low, at 66 (CI 
62–69). The other HOOS domains were consistently 8–10 
points worse after dislocation.

Interpretation — Both health- and hip-related QoL 
were markedly and persistently reduced among dislocation 
patients compared with those in controls, for several years. 
Therefore, the avoidance of the initial dislocation episode is 
important because the THA does not appear to achieve the 
full relieving potential.

Hip dislocation is observed in 0.2–10% of patients after 
total hip arthroplasty (THA) and represents one of the most 
common early complications (Kwon et al. 2006, Brooks 2013, 
Berstock et al. 2015, Hermansen et al. 2021a). Dislocation 
leads to immediate pain and requires hospital admission, for 
the reduction of the dislocated hip, often under general anes-
thesia. After the first dislocation, recurrent dislocations are 
reported in roughly 50% of patients (Brennan et al. 2012, Her-
mansen et al. 2021a), which may eventually necessitate reop-
eration. Therefore, hip dislocations result in major immediate 
impacts and may potentially plague the patient for years. 

Although being a quite prevalent complication, there is no 
understanding of the patient-reported outcomes (PROs) associ-
ated with both general health-related quality of life (QoL) and 
subjective hip function, as demonstrated in a recent systematic 
review (Hermansen et al. 2018). This information is required 
when discussing indications for surgery, when advising patients 
after hip dislocation, and to better understand the impacts of 
this complication. Most likely, QoL may be affected and con-
tinuously decrease with recurrent events. Likewise, confidence 
and trust in hip function and stability become impaired. How-
ever, these statements require scientific support. 

We report health- and hip-related QoL and patient satisfac-
tion among patients with single or recurrent dislocation epi-
sodes, compared with patients without complications, follow-
ing primary THA due to osteoarthritis (OA), in a large-scale, 
cross-sectional study.

Patients and methods
Design
We designed a cross-sectional study, involving patients reg-
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istered in the Danish Hip Arthroplasty Register (DHR) and 
conducted in accordance with the STROBE guidelines.

Study population
The study was based on a population identified in a recently 
published paper that reported the “true” 2-year incidence of 
dislocation after primary THA (Hermansen et al. 2021a). 
We included all patients older than 40 years, who received a 
THA because of primary OA between January 1, 2010, and 
December 31, 2014, at both public and private hospitals in 
Denmark. We excluded patients with acute femoral neck frac-
tures, patients with previous hip surgeries (secondary OA), 
and patients younger than 40 years, as primary OA rarely 
occurs in younger individuals. We also excluded any second-
ary, contralateral THA that was inserted during the inclusion 
period, to avoid dependency among observations (Ranstam 
and Robertsson 2010). 

We defined dislocation cases as patients with 1 or more 
THA dislocations, either with or without subsequent revision 
surgery. We excluded cases with revisions that were indicated 
by any other cause than dislocation.

Dislocations that occurred within the initial 2-year postopera-
tive period were captured in the Danish National Patient Register 
(DNPR) and verified during a comprehensive review of patient 
files (Hermansen et al. 2021a). Based on these results, we cre-
ated an algorithm that was designed to identify dislocations with 
high sensitivity (91%), specificity (> 99%), and positive predic-
tive value (93%) (Hermansen et al. 2021b). This algorithm was 
used to identify dislocations that occurred after the end of the 
original 2-year follow-up period, until August 1, 2019. 

All patients from the original cohort (Hermansen et al. 
2021a) with no history of dislocation or revision surgery were 
eligible for the control group. We matched 2 controls with-
out dislocation with each patient with dislocation, based on 4 
parameters: age (± 5 years), sex, date of primary THA surgery 
(± 3 months), and the hospital that performed the THA. 

Data sources
Primary THAs are registered in the DHR, with a completeness 
of 98%, whereas the completeness of reporting revisions is 
93% (Pedersen et al. 2004, DHR 2019). The DHR provided 
data regarding age, sex, and the surgical specifications of the 
primary THA and any following revisions.

Dislocations treated with closed reductions were extracted 
from the DNPR, as these are not reported to the DHR. The 
DNPR is an administrative database, in which all contacts 
with the Danish healthcare system are registered with diag-
nosis and procedure codes, including laterality. The DNPR 
completeness is 99.7% (Schmidt et al. 2015). We extracted 
all diagnosis codes in the DNPR up to 10 years prior the date 
for questionnaire return to calculate a Charlson Comorbid-
ity Index (CCI) (Quan et al. 2011). The unique Danish social 
security number of each Danish citizen enabled the unambigu-
ous cross-linking of registers. 

Outcome
By September 2019, our study participants received 2 ques-
tionnaires: a generic questionnaire that measures health-
related QoL (the EuroQuality of life-5 Dimensions [EQ-
5D-5L]) (EuroQol 1990), and a hip-specific questionnaire (the 
Hip disability and Osteoarthritis Outcome Score [HOOS]) 
(Nilsdotter et al. 2003). 

The EQ-5D-5L questionnaire covers 5 dimensions of current 
health status for the specific date of questionnaire complete-
ness. An index value of 1 represents the best possible health; 
0 represents a health state comparable with death. A visual 
analog scale (VAS), ranging from 0 to 100, is also included to 
record an individual’s rating of their current health-related QoL 
state (EuroQol 1990). A Danish version was available, and 
approval from the EUROQOL group was obtained before use.

The HOOS questionnaire is hip-specific and consists of 5 
domain scores (Nilsdotter et al. 2003). The last week is con-
sidered when answering the questions. A normalized score 
was calculated, where 100 indicated no problems, and 0 indi-
cated extreme problems. A subscale was excluded for a given 
patient if fewer than 50% of the items in a subscale were unan-
swered. The HOOS has been validated for THA patients, and a 
validated Danish version exists that can be used free of charge. 

We also asked 3 additional questions, regarding patient sat-
isfaction with the original operation, which have previously 
been described by the Royal College of Surgeons of England 
(Unit 2009).
Q1: “Overall, how are the problems now in the hip on which 

you had surgery, compared with before your operation?” 
(much better/a little better/no difference/a little worse/
much worse)

Q2: “How would you describe the results of your original hip 
operation?” (excellent/very good/good/fair/poor)” 

Q3: “With the knowledge and experience you have gained 
after the hip operation, would you then undergo the sur-
gery again?” (yes/no) 

The questionnaires were sent using the mandatory Danish 
electronic mailing system (e-boks), which is coupled to the 
patient’s social security number. The questionnaires were 
electronic and were automatically returned and captured in 
a Research Electronic Data Capture (REDCap) database that 
was designed for this study. A reminder was emailed after 
3 weeks. If the system registered an unsuccessful attempt 
to answer online, we mailed the questionnaires using regu-
lar mail to those patients. In Denmark, exemption from the 
electronic mailing system can be obtained for individuals 
who are either mentally or physically impaired or who have 
no computer access. We were automatically notified regard-
ing any study participants with exemptions, and we distributed 
the questionnaires by regular mail to these patients, includ-
ing a pre-paid return envelope. They received a reminder after 
2 months, also by regular mail. The answers from the paper 
questionnaires were manually entered into the REDCap data-
base (single-entry). Cases were able to indicate if they had 



Acta Orthopaedica 2021; 92 (x): x–x 3

never experienced a dislocation, despite our information, and 
controls could indicate if they had experienced a dislocation 
that required hospitalization and reduction.

Statistics
The EQ VAS scores are presented as means with 95% confi-
dence intervals (CI). The EQ-5D-5L health states are summa-
rized as the index value means with CIs, relative to the norms 
established for the United Kingdom, as Danish data norms are 
not currently available (Devlin et al. 2018). Multiple linear 
regression was used to compare the scores, adjusting for age, 
sex, number of dislocations, and CCI. We used a 2-way qua-
dratic prediction plot to illustrate the change in HOOS QOL 
domain score as a function of time elapsed since the latest 
dislocation. Statistical analysis was performed with STATA 
version 16.0 (StataCorp, College Station, TX, USA). 

Ethics, registration, funding, and potential conflicts of 
interest
The Danish Patient Safety Authority (3-3013-2128) and the 
Danish Data Protection Agency (2008-58-0035) approved 
this study. The study was registered in Clinical Trials 
(NCT03860025). Clara Hansens Memorial Fund; Appropria-

controls for the remaining 3 cases. The questionnaire response 
rate was 66% among the case group and 72% among the control 
group. After excluding those cases who denied experiencing dis-
location and controls with a self-reported dislocation, 640 cases 
and 1,422 controls were included in further analyses (Table 1). 
In the case group, the mean (range) follow-up from the latest 
dislocation was 4.9 years (0.6–9.7). 

EQ-5D
Patients without dislocation reported a higher mean EQ VAS 
score of 76 (CI 75–77) compared with 68 (CI 66–70) in the 
dislocation group (p < 0.001), which further declined to 61 (CI 
57–65) in cases with revision(s). The EQ-5D-5L index mean 
score was 0.89 (CI 0.88–0.90) for the control group, 0.78 (CI 
0.76–0.80) for the cases with dislocation without revision (p < 
0.001), and the index declined further to 0.72 (CI 0.68–0.77) 
for the cases with revision(s). The EQ-5D-5L results, pre-
sented as health profiles with column charts, can be found in 
the supplementary data (Figure 2, see Supplementary data).

HOOS
Overall, a decrease of approximately 10 points was observed 
for 4 out of 5 domains (Pain, Symptoms, ADL, and Sport/

Eligible primary THAs from the Danish Hip Arthroplasty Register
performed between January 1st, 2010, and December 31st, 2014

n = 36,693

Excluded ( = 4,931):
– contralateral primary THA, 3,500
– secondary arthritis, 446
– constrained liner, 392
– missing/incorrect laterality, 270
– revisions, 181
– age < 40 years
– incorrect date of surgery, 32

THAs included
n = 31,762

CASES
THAs with dislocation(s)

n = 1,344

Invited
n = 1,010

CONTROLS
THAs without dislocation

n = 30,418

Invited
n = 2,008

CASES
with eligible returns

n = 640 

CONTROLS
with eligible returns

n = 1,422

Excluded (n = 334):
– dead, 282
– revised due to other causes 
   than dislocation, 52 

Excluded (n = 586):
– self-reported dislocation, 28
– no reply, 558 

Excluded (n = 370):
– denied having any 
   dislocation, 26
– no reply, 344 

Excluded (n = 28,410):
– revised due to any cause, 924
– dead, 4,692
– not matched, 22,794

– THAs with dislocation(s) and no revision, 770
– THAs with revision due to dislocation, 240

Figure 1. Flowchart of the inclusion/exclusion process: selection process from DHR data retrieval 
to the return of questionnaires.

tion Merchant Sven Hansen & Wife Ina 
Hansens Foundation; the Danish Rheu-
matism Association; the A.P. Møller 
Foundation for the Advancement of 
Medical Science; and Karola Joer-
gensens Fund provided funding for the 
study. The authors have no conflicts of 
interest to declare.

Results
Participants
According to the DHR, 36,693 primary 
THA operations had been performed 
during our inclusion period, and 31,762 
THA operations met our inclusion criteria 
(Figure 1). We identified dislocations in 
1,344 THA patients, yielding an incidence 
of dislocation at 4.2% (CI 3.9–4.4) after a 
mean follow-up of 7.2 years. Among these 
cases, 282 were deceased and 52 under-
went revision for causes other than dislo-
cation, resulting in 1,010 patients eligible 
for participation. This cohort included 
770 patients with 1 or more dislocations 
and no revision, and 240 patients with dis-
location and 1 or more subsequent revi-
sions due to dislocation. We were able to 
match 2 controls for each of 1,001 cases, 
1 control for an additional 6 cases, and no 
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Rec) in patients with dislocation(s) compared with scores for 
controls, and an additional decrease was observed in cases 
with dislocation and revision(s) compared with cases without 
revision (Figure 3). Regarding hip-related QoL, patients with 
dislocations reported a lower mean HOOS-QoL domain score 
of 63 (CI 60–65), compared with 83 (CI 82–84) for the con-
trol group (Figure 3). When the case group was divided based 
on the number of dislocations, we found that an increasing 
number of dislocations was associated with lower QoL scores 
(Table 2, see Supplementary data). In the case group, females 
reported lower QoL than males, whereas we saw no differ-
ence among age or CCI groups (Table 3, see Supplementary 
data). We also divided the cases based on the length of follow-
up from the latest dislocation. The HOOS-QoL score was 54 
(CI 48–59) if fewer than 2 years had passed, whereas scores 
of 64 (CI 59–69) and 66 (CI 62–69) were reported for 2–5 
years’ and more than 5 years’ follow-up since the last disloca-
tion, respectively. Figure 4 illustrates the predicted non-linear 
HOOS QOL domain score as a function of time elapsed since 
the latest dislocation. 

The third item incorporated in the HOOS-QoL domain is 
particularly relevant for our study cohort and is related to the 
lack of hip confidence. Nearly 30% of patients with dislocation 
reported being either severely or extremely troubled by a lack 
of confidence, whereas this only applied for 5% of the controls.

Patient satisfaction
Nearly 90% of patients without dislocation reported that the hip 
is “much better” than before the primary surgery, whereas only 
70% of cases with dislocation reported the same (Table 4, see 
Supplementary data). Similarly, only 59% of the dislocation 
group reported either an “excellent” or a “very good” overall 
result, whereas the figure was 85% for the control group. This 
is also reflected in the fact that only 80% of patients with dis-
location would undergo the primary surgery again, compared 
with 93% of controls. The results after revision were worse 

than the results without revision, as 44% of patients who expe-
rienced revisions reported a poor result, compared with 9% of 
patients who experienced dislocation without revision. 

Discussion

To our knowledge, this study represents the largest of its kind 
reporting PROs in OA patients who experienced hip disloca-
tion after primary THA. We showed that even a single dislo-
cation after THA markedly affected the reported hip-related 
QoL and patient satisfaction, and that the impact persisted 
for up to 5 years. The other domains surveyed, including 
health-related QoL, pain, hip-specific symptoms, ADL, activ-
ity levels, and patient satisfaction, were all consistently lower 
among patients with dislocation and worsened among patients 
who underwent revision surgery. For those who subsequently 
undergo revision surgery due to dislocation, the overall result 
was disappointing, and 44% reported a poor result. 

This study has some limitations. We could not obtain preop-
erative or immediate postoperative PRO measures, as these are 
not yet routinely registered in Denmark (DHR 2019). There-
fore, this study was performed as a cross-sectional study, and 
we do not know whether any patient selection is overrepre-
sented in either the case or control groups. We believe this is 
unlikely because the cases and controls were matched accord-
ing to 4 parameters, and because we conducted this study based 
on a nationwide, high-quality register. We chose not to exclude 
patients with a non-responding match because this would 
considerably reduce the number of eligible participants, due 
to our 70% response rate. As expected, the responders were 
slightly younger and healthier than the non-responders, which 
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Controls
Dislocation(s)
Dislocation(s) + revision(s)

QoL Pain Symptoms ADL Sport/Rec.

Mean (CI) HOOS domain scores

Figure 3. HOOS domain scores presented as means with 
95% CIs for all cases with dislocation, cases with disloca-
tion and revision(s), and the control group. A score of 100 
indicates no problems and 0 indicates extreme problems. 
We compared the control group with cases with disloca-
tion (no revision) by multiple linear regression analysis 
adjusting for CCI and stated statistical significance for all 5 
domains (p-value < 0.001).

Table 1. Patient demographics. Values are percentage unless otherwise specified

 Invited Returned, eligible
  Cases Controls  Cases Controls
   (n = 1,010) (n = 2,008) (n = 640)  (n = 1,422)

Age, mean (CI) 70 (69–70) 70 (69–70) 69 (68–69) 69 (69–70)
Female sex 64 64 60 64
Follow-up, years 
 mean (range) 7.2 (4.8–9.7) 7.2 (4.8–9.7) 7.1 (4.8–9.7) 7.2 (4.8–9.7)
CCI 0 64 69 69 70
CCI 1–2 27 25 25 25 
CCI > 2   9   6   7   5

Patient demographics for both all the invited patients and for the responders 
separately. The 2 groups were similar in age, sex, and length of follow-up from 
primary surgery to the date for the receipt of questionnaires. The case group 
had a minor shift towards higher CCI scores than the control group. Overall, the 
listed demographics for the responders were comparable to the invited cases 
and controls. CCI = Charlson Comorbidity Index.
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was evident in both the case and control groups. With 30% 
non-responders, it is also a legitimate question whether the 
condition of these patients would change the post-dislocation 
scores significantly. We believe it is reasonable to assume that 
the non-responders are more likely to suffer from conditions 
like cognitive impairments, which is not captured in the CCI, 
or reduced function, and increased dependence on others. This 
patient group is likely to report lower post-dislocation scores, 
however, and is not likely to change our overall result (Hutch-
ings et al. 2013). 

A gap in knowledge exists regarding the patient experience 
of dislocation impacts. A recently published systematic review 
identified only 2 studies that compared cases with dislocation 
with controls without complications after THA due to primary 
OA (Hermansen et al. 2018). The included studies were either 
very small or used partly patient-reported outcomes (Forsythe 
et al. 2007, Edmunds and Boscainos 2011). In our study, the 
large case group examined enabled us to identify both the con-
sequences of recurrent events and the time factor. We found 
only a slight improvement in the HOOS-QoL score over time 
among patients with dislocation, and the score remained per-
sistently 20 points lower than that for controls, even after two 
years. We focused solely on the patient’s perspective in our 
study. The EQ-5D was chosen as a generic questionnaire, based 
on its widespread use, which provides excellent opportunities 
for comparisons. Compared with the Oxford Hip Score and 
the HHS, we found the HOOS questionnaire to be more rel-
evant after dislocation, due especially to the hip-related QoL 
subscale. A number of papers have combined patients with 
different diagnoses, including patients with revision, without 
reporting the PRO scores for OA patients separately (Enocson 
et al. 2009, Kotwal et al. 2009, Stroh et al. 2013, Abdel et 
al. 2015), which is why caution is required when comparing 
these results for any particular patient group. We defined our 

cohort of interest as patients with a primary diagnosis of OA 
and chose to exclude patients receiving THA for other causes, 
as we believe they are not comparable.

Our study revealed a clear association between dislocation 
and inferior PRO scores and patient satisfaction. Due to the 
large number of cases included over a 5-year period, there is 
good reason to assume that the dislocation is responsible for 
the inferior results. Earlier studies have reported a difference 
of approximately 9–17 points on the HOOS to represent the 
minimal clinically important difference (MICD), depending 
on the domain examined and the statistical method (Paulsen 
et al. 2014, Lyman et al. 2018). Originally, the MICD value is 
strictly meant for comparing 2 longitudinal measurements for 
a single individual and not for comparing 2 groups (Beaton 
et al. 2002). However, in our study, we believe it serves as an 
indicator for a clinically relevant difference between the cases 
and controls because the threshold has been exceeded, par-
ticularly for the HOOS-QoL domain. The reported HOOS and 
EQ VAS scores for the control group in our study were com-
parable to those reported in other studies after THA (Paulsen 
et al. 2012, Greene et al. 2015). Dislocation is one of the few 
complications after THA for which non-surgical treatment is 
an option. Other complications, such as prosthetic joint infec-
tion, peri-prosthetic fracture, or aseptic loosening after longer 
follow-up, are more often deemed to require revision surgery 
and are, therefore, not comparable to our non-revised cases. 

Conclusively, this study has provided new and solid infor-
mation regarding patients’ experience after a hip dislocation. 
Even 1 dislocation after a THA was associated with poorer 
long-term self-reported outcome scores. Health- and hip-
related QoL were markedly and persistently reduced, confi-
dence regarding hip stability was lacking, and patients were 
less satisfied, with more than 20% indicating that they would 
not choose to have a THA again if armed with their present 
knowledge. Therefore, the most important aspect must be to 
avoid the first episode of dislocation, since the full relieving 
potential for this THA never seems to be achieved, even after 
many years of follow-up. However, we focused on a single 
complication and the complete complication profile for every 
treatment strategy should always be kept in mind. In perspec-
tive, this information should be incorporated with other objec-
tive aspects when discussing indications for primary THA and 
when advising patients after a hip dislocation.

Supplementary data
Figure 2 and Tables 2–4 are available as supplementary data 
in the online version of this article, http://dx.doi.org/10.1080/
17453674.2021.1983973

LLH, BV, and SO were responsible for the conception of the study; LLH 
was responsible for the handling of questionnaires and data analysis; LLH 
drafted the manuscript; BV and SO revised the manuscript critically for 
important intellectual content, and all authors approved the final version to 
be published.
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Figure 4. Predicted HOOS QoL score after hip dislocation: graph illus-
trating the predicted HOOS QoL domain score as a function of time 
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