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Objectives

The primary aim of this study was to assess the reproducibility of the recalled preoperative
Oxford Hip Score (OHS) and Oxford Knee Score (OKS) one year following arthroplasty for a
cohort of patients. The secondary aim was to assess the reliability of a patient’s recollection
of their own preoperative OHS and OKS one year following surgery.

Methods

A total of 335 patients (mean age 72.5; 22 to 92; 53.7% female) undergoing total hip arthro-
plasty (n=178) and total knee arthroplasty (n=157) were prospectively assessed. Patients
undergoing hip and knee arthroplasty completed an OHS or OKS, respectively, preopera-
tively and were asked to recall their preoperative condition while completing the same score
one year after surgery.

Results

A mean difference of 0.04 points (95% confidence intervals (Cl) -15.64 to 15.72, p=0.97)
between the actual and the recalled OHS was observed. The mean difference in the OKS was
1.59 points (95% Cl1-11.57 to 14.75, p=0.10). There was excellent reliability for the ‘average
measures’ intra-class correlation for both the OHS (r=0.802) and the OKS (r=0.772). How-
ever, this reliability was diminished for the individuals OHS (r=0.670) and OKS (r=0.629)
using single measures intra-class correlation. Bland—Altman plots demonstrated wide varia-
tion in the individual patient’s ability to recall their preoperative score (95% Cl =16 for
OHS, 95% Cl = 13 for OKS).

Conclusion

Prospective preoperative collection of OHS and OKS remains the benchmark. Using recalled
scores one year following hip and knee arthroplasty is an alternative when used to assess a
cohort of patients. However, the recall of an individual patient’s preoperative score should
not be relied upon due to the diminished reliability and wide CI.
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Can patients accurately recall preopera-
tive status at 1 year after their total knee
or total hip arthroplasty?

Key messages
Recalled Oxford joint scores one year fol-
lowing hip and knee arthroplasty are an
alternative when used to assess a cohort
of patients.

A large number of patients from a single
unit were included, using reliable and
ubiquitous Oxford joint scores that are
widely adopted in arthroplasty research
and national arthroplasty databases.

We did not assess patient recall at different
intervals, or the variation in recall according
to their demographics (i.e., age and gen-
der), which may influence their answers.
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Introduction

Patient-reported outcome measures (PROMs) are com-
monly used to assess the outcome of total hip and knee
arthroplasty (THA, TKA)."2 The Oxford Hip Score (OHS)
and the Oxford Knee Score (OKS) are two such PROMs,
which are validated, reliable, and well-established assess-
ment tools.3® These are routinely collected as part of
national joint registry outcome assessments and are fre-
quently used to assess the outcome of cohort studies.
Assessment of any changes in these scores after surgery
will indicate as to whether a minimally import change/
difference has been achieved.®%3 A limitation of these
tools is that the preoperative score is often not available
due to logistic reasons or when a retrospective assess-
ment has been performed, and hence a change in score
cannot be calculated from the postoperative score in iso-
lation. Such patients are then often excluded from further
follow-up and the absence of their preoperative data
weakens the confidence of the data.’3 A retrospective col-
lection of a preoperative OHS or OKS would enable the
change in score to be calculated and allow inclusion into
the study cohort, provided this recalled score was
reliable.

There are conflicting conclusions regarding the relia-
bility of the recalled preoperative functional status, as
assessed by PROMs, after total joint arthroplasty. Lingard
et al'* demonstrated only moderate agreement for the
Western Ontario and McMaster University Osteoarthritis
Index (WOMAC) score after TKA. In contrast Howell
et al’® found the recalled WOMAC score, in addition to
the OHS, to be highly reliable after THA. More recently,
Murphy et al'¢ concluded that a “patient’s recollection of
pre-operative status is not accurate one year after arthro-
plasty of the hip or knee” when using the OHS and OKS.
They illustrated that the difference between the recol-
lected and actual preoperative scores for each patient
was five points, and that this method was inconsistent
and should not be used. However, these scores demon-
strate variation in the reproducibility when an individual
patient is assessed. The original designers of these scores
showed that the reproducibility according to 95% confi-
dence levels varied by =7 points for the OHS and =6
points for the OKS.3-¢ Hence, the variation demonstrated
by Murphy et al'é is expected and is an intrinsic property
of the scores. The overall mean score for a cohort of
patients should be used to assess the reproducibility of
the recalled OHS and OKS, which was used by the origi-
nal designers.3#

The primary aim of this study was to assess the repro-
ducibility of the recalled preoperative OHS and OKS one
year following arthroplasty surgery for a cohort of
patients. The secondary aim was to assess the reliability
of a patient’s recollection of their own preoperative OHS
and OKS one year following arthroplasty surgery. The
null hypothesis was that recall of the preoperative OHS

and OKS at one year, for a cohort and individual patient,
would have poor agreement with the actual preoperative
score.

Patients and Methods
Ethical approval was obtained for this study from the
regional ethics committee.

This prospective study included a consecutive group
of patients that underwent a primary or revision THA or
TKA over a six-month period between October 2012 and
March 2013 at the study centre. Those included were
under the care of one of 14 consultant arthroplasty sur-
geons (MM). Patients who had other surgery between
the two data collection points, a history of hip or knee
prosthetic infection, periprosthetic fracture, or cognitive
impairment were excluded.

The study identified and included 335 of 410 patients
in this time-period (81%): 178 primary or revision THA
and 157 primary or revision TKA. All patients completed
the relevant Oxford score preoperatively at the pre-
assessment clinic. Patients were then asked to recall their
preoperative condition while completing a further Oxford
score one year after surgery. To increase participation,
patients were followed up with a single telephone call to
encourage them to complete and return the written
postal questionnaire. The Oxford questionnaires have the
advantage of being short and reliable while being practi-
cal, reproducible, valid, and sensitive to clinically impor-
tant change when compared with other validated
scores.3* The OHS and OKS are 12-item questionnaires
designed for patients undergoing joint arthroplasties to
capture their outcomes.3*17 Each of the 12 questions are
assessed on a Likert scale with values from O to 4: a sum-
mative score is then calculated, where 48 is the best pos-
sible score (less symptomatic) and zero is the worst
possible score (most symptomatic).3* The minimal clini-
cally important difference for both the Oxford hip and
knee scores is expected to be between three and five
points.617.18

Two implants were used for TKA: the cemented
Triathlon (Stryker, Newbury, United Kingdom) and the
cemented PFC Sigma (DePuy, Johnson & Johnson
Professional Inc., Raynham, Massachusetts). The com-
mon implants for THA were a cemented Exeter femoral
component (Stryker) with a cemented Contemporary
polyethylene acetabular component (Stryker). Post-
operatively all patients had a standardized rehabilitation
protocol, with active mobilization on day one postopera-
tively. Patients were reviewed at six weeks, six months,
and 12 months postoperatively.'®
Statistical analysis. The statistical Package for Social
Sciences Version 17.0 (SPSS Inc., Chicago, lllinois) was
used. Descriptive statistics were used to define the
patient’s characteristics. A paired t-test determined
whether there was an actual difference between Oxford

BONE & JOINT RESEARCH



RECALL OF PREOPERATIVE OXFORD HIP AND KNEE SCORES

Table 1. Prospective preoperative and recall preoperative Oxford Hip Score
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Minimum Maximum Mean (sp)
Prospective preoperative 3 45 20.9 (8.89)
Recall preoperative 0 48 20.9 (10.00)
Difference -39 30 0.04 (8.78)
The mean difference is 0.04 with a standard deviation of 8.78, so the 95% confidence interval is -15. 64 to 15.72
Table Il. Prospective preoperative and recall preoperative Oxford Knee Score

Minimum Maximum Mean (sp)
Prospective preoperative 3 43 21.85(8.35)
Recall preoperative 2 42 20.26 (8.44)
Difference -13 21 1.59 (6.71)

The mean difference is 1.59 with a sb of 6.712, so the 95% confidence interval is -11. 57 to 14. 75

joint scores collected pre- and postoperatively. A p-value
< 0.05 was considered statistically significant.

The recalled preoperative Oxford scores were plotted
against the prospectively collected preoperative scores
for each patient and the relationships were summarized
using the intra-class correlation coefficient.?® Relative reli-
ability examines the relation between two or more sets of
repeated measures.?® Intra-class correlation coefficients
(two-way random effects model with absolute agree-
ment) were applied to determine the relative reliability of
the recall scores compared with the prospectively col-
lected scores.2%.21 Scores for intra-class correlation coeffi-
cient range from O to 1, where the former shows no
reliability and the latter exhibits perfect reliability. Cicchetti
and Sparrow?? and Fleiss?? have suggested that a score of
<0.40 is poor, 0.40 to 0.59 is fair, 0.60 to 0.74 is good,
and >0.74 is excellent, but it is generally recognized that
a coefficient of <0.70 is considered unacceptable.?*

Bland and Altman’s limits of agreement were calcu-
lated and plotted.2' Bland and Altman recommend that
the differences between each of the two scores be com-
pared, plotting the differences against the means of the
scores.?125 No linear relationship on the Bland and Altman
plot indicates that the statistical variation was similar for
individuals with low clinical measurement scores and
high clinical measurement scores. Additionally, the varia-
tion in the values was not proportional to, or dependent
on, the mean clinical measurement score.25

Results
The mean age of the cohort was 72.5 years old (22 to 92)
and the majority were female (n=180, 53.7%). The most
common pathology affecting these patients was osteoar-
thritis, which affected 113 (88%) of the primary THA
patients and 109 (89%) of primary TKA patients. A minor-
ity had revision procedures: 6 patients (3.8%) had revi-
sion TKA and 21 patients (11.8%) had revision THA.

The mean for the actual preoperative OHS and the
recalled score were both 20.9 (Table 1), with a mean

difference of 0.04 (95% confidence interval (Cl) -15.64 to
15.72, p=0.97). The mean recalled OKS was 20.26
(Table II), which was lower than the actual OKS preoper-
ative score of 21.85 with a mean difference of 1.59 (95%
Cl -11.57 to 14.75, p=0.10). The mean difference in the
actual preoperative score and the recalled score for both
OHS and OKS were not statistically significant, nor were
they greater than the defined minimally important differ-
ence.'? The coefficient of reliability was calculated as 15.70
for the OHS using the Bland and Altman method (Fig. 1):
95% of the score differences were between = 15.70 points.
The coefficient of reliability was calculated as 13.16 for the
OKS using the Bland and Altman method (Fig. 2).

The spread of data for the prospective and recalled
OHS data is represented in Figure 3. The OHS results
demonstrate that the prospective and recalled data fol-
low a linear relationship with the points lying close to the
best-fit line.’® An intra-class correlation coefficient dem-
onstrates good reliability for the mean preoperative score
(‘average measures’ intra-class correlation) with a score
of 0.802 (Table Ill); however, this is not the case for the
individual’s score of 0.670 (‘single measures’ intra-class
correlation). This finding is also not affected by the abso-
lute score (Bland—Altman plot) demonstrated in Figure 1.

The spread of data for the prospective and recall pre-
operative OKS is represented in Figure 4. The scatter plots
for the OKS demonstrate that the prospective and recalled
data follow a linear relationship, with the points lying
close to the best-fit line.?> An intra-class correlation coef-
ficient demonstrates good reliability for the mean recall
preoperative OKS (‘average measures’ intra-class correla-
tion) with a score of 0.772 (Table IV) but not for an individ-
ual’s score 0.629 (‘single measures’ intra-class correlation).
This is also not affected by the absolute score (Bland—Altman
plot) demonstrated in Figure 2.

There were no linear relationships evident in either
Oxford score Bland—Altman plots, indicating that a statis-
tical variation was similar for individuals with low scores
and high scores, and the variation in the values were not
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Oxford Hip Score
Fig. 1

Bland—Altman plot showing the mean Oxford Hip Score against the difference
between prospective preoperative and recall preoperative Oxford Hip Scores.

4 3 §

Retrospective preoperative Oxford Hip Score
1

Preoperative Oxford Hip Score

Fig. 3

Scatter plots showing the correlation of preoperative prospective Oxford Hip
Score compared with the recalled preoperative score at one year.

proportional to or dependent on the mean OHS or OKS
(Figs 2 and 4).

Discussion

This study has demonstrated that the reproducibility of
the recalled preoperative OHS and OKS one year follow-
ing arthroplasty surgery for a cohort of patients is relia-
ble, with no statistical difference in the mean recalled and
actual preoperative scores. In contrast, the reliability of
an individual patient to recollect their own preoperative
OHS or OKS one year following arthroplasty surgery is
poor. There was an excellent correlation between the
recalled and actual scores when assessed as a mean, but
when assessed individually the correlation was reduced
to good. Interestingly, the variation of the patient’s
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Oxford Knee Score
Fig. 2
Bland—Altman plot showing the mean Oxford Knee Score against the differ-

ence between prospective preoperative and recall preoperative Oxford Knee
Scores.

Retrospective preoperative Oxford Knee Score

Preoperative Oxford Knee Score

Fig. 4

Scatter plots showing correlation of preoperative prospective Oxford Knee
Score compared with the recalled preoperative score at one year.

recalled preoperative score was not influenced by the
actual score, suggesting this is an intrinsic variability of
the scores.

Several studies investigating recollection of symptoms
in arthroplasty patients have demonstrated accurate rec-
ollection of preoperative symptoms up to six weeks post-
operatively.422.2627 However, beyond six weeks the
accuracy is mixed. Mancuso and Charlson?é reported that
patients after THA using the Hip Rating Questionnaire
and found poor to fair agreement between prospective
preoperative scores and recalled preoperative scores at a
mean of 2.5 years. They concluded that relying on a
patient’s recollection does not provide an accurate meas-
ure of the preoperative state. Marsh et al'” assessed the
WOMAC, OHS, and 12-Item Short-Form (SF-) 12 Health
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Table IlI. Prospective preoperative Oxford Hip Score compared with recall preoperative scores. Intra-class correlation (ICC): two-way mixed effects model
(people effects are random and measures effects are fixed) with absolute agreement

1cc 95% confidence interval F-test with true value 0
Value df1 df2 Sig
Single measures 0.670f 0.569 to 0.750 5.262 156 156 < 0.0001
Average measures 0.802¢% 0.725t0 0.857 5.262 156 156 < 0.0001

*Type A intra-class correlation coefficients using an absolute agreement definition

TThe estimator is the same, whether the interaction effect is present or not

#This estimate is computed assuming the interaction effect is absent, because it is not estimable otherwise

Table IV. Prospective preoperative Oxford Knee Score compared with recall preoperative scores. Intra-class correlation (ICC): two-way mixed effects model
(people effects are random and measures effects are fixed) with absolute agreement

1cc 95% confidence interval F-test with true value 0
df1 df2 Sig Sig
Single measures 0.629* 0.531t0 0.710 4.368 178 178 < 0.0001
Average measures 0.772% 0.694 to 0.830 4.368 178 178 < 0.0001

*Type A intra-class correlation coefficients using an absolute agreement definition

fThe estimator is the same, whether the interaction effect is present or not

#This estimate is computed assuming the interaction effect is absent, because it is not estimable otherwise

Survey and found that THA patients can accurately recall
their preoperative health status at six weeks postopera-
tively but not at three months. Howell et al'> studied 104
THA patients using several scores (WOMAC, OHS, and
SF-12) and found that the reliability of patient recollec-
tion of preoperative function remained accurate for up to
three months postoperatively.’17 Lingard et al'# report
the largest series (n=770) of patients after TKA and found
a moderate agreement between recalled scores and pro-
spectively collected preoperative data at three months
after surgery using the WOMAC and SF-36 health survey.
They supported this retrospective collection of preopera-
tive data but highlighted the fact that this method of data
collection is not a direct substitute for prospectively col-
lected data. It was suggested that patient experience dur-
ing the interval between the two data collection points
could recalibrate their internal standards of pain and
functional ability leading to an over- or underestimation
of the benefit of surgery.14.2829

The current study seems to contradict the conclusions,
but mirrors the findings of the recent study by Murphy
et al.’® Our study supports the findings of Murphy et al,'¢
in that an individual patient recollection of their preop-
erative OHS or OKS is not accurate when assessed one
year following surgery. We demonstrated a wide 95% ClI
for the recalled OHS (=16 points) and OKS (= 14 points)
and, similarly to Murphy et al,'¢ a correlation of 0.6 to 0.7
between the recalled and actual scores. However, the
OHS and OKS has a recognized variation when assessed
for an individual patient. The reproducibility, according
to the 95% confidence levels, vary by * 7 points for the
OHS and =6 points for the OKS, when re-assessed 24
hours apart. We showed that at one year this individual
patient variation is double that observed after 24 hours.

The primary aim of the current study was to assess the
reproducibility of recalled OHS and OKS for a cohort, as
would be used in clinical practice, and have shown this to
be a reproducible mean score. This finding is also sup-
ported by the results of Murphy et al,’¢ who also demon-
strated a similar mean score for the recalled and actual
preoperative score for both the OHS and OKS.

This study’s strength was the recruitment of a large
cohort of arthroplasty patients from a single centre with
standardized rehabilitation and follow-up for all patients.
Good patient numbers were recruited in both the hip and
knee groups to investigate their corresponding OHS and
OKS. The study focused on the reliable and ubiquitous
Oxford joint scores that are widely adopted in arthro-
plasty research and national arthroplasty databases. The
study’s weakness is that recalled preoperative data was
collected at a single interval postoperatively. Collection
of recalled data at frequent time intervals over a longer
period could give information as to whether recalled data
in a cohort of patients becomes more or less reliable over
time. An additional weakness was the fact we did not
assess the patient recall variation of their preoperative
score according to their demographics, such as age and
gender, which may influence their answers. Factors
including other comorbidities, mental health, or the ceil-
ing effect of the OHS and OKS could have also affected
their recall ability.?

The results of this study demonstrate that individu-
ally collected recalled preoperative OHS and OKS do
not agree sufficiently with the prospectively collected
scores to be reliable. However, the average measure
(mean of a cohort) of the retrospectively collected
recalled preoperative OHS and OKS did not differ sig-
nificantly from the prospectively collected preoperative
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data.2¢ Based on these results, the null hypothesis can
be rejected in part. It can be concluded that, when
applied to a large group, the recollection of pre-
operative hip and knee symptoms by hip and knee
arthroplasty patients using the OHS and the OKS was
not subject to recall bias.?¢ It is, therefore, possible to
use the mean values of retrospectively collected pre-
operative OHS and OKS scores at one year after sur-
gery, within a population, to collect accurate data to
assess the impact of an arthroplasty procedure.26

Prospective preoperative collection of OHS and OKS
remains the benchmark. Using recalled scores one year
following arthroplasty surgery is an alternative when
used to assess a cohort of patients. However, the recall of
individual patient preoperative score should not be relied
upon due to the diminished reliability and wide confi-
dence intervals.
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