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ABSTRACT

Background: The impact of surgery on the patient is classically assessed on pre- and post-treatment
scores. However, it is increasingly recommended to rank these results according to the minimal clinically
important difference (MCID), using either the data distribution method or the anchor method, latter
consisting in an extra question specifically targeting the patient’s improvement. MCIDs vary between
populations and, to the best of our knowledge; there have been no investigations in France regarding this
in the context of total hip replacement (THR). Therefore, we conducted a prospective study in a population
with THR to determine: 1) whether MCID scores in France were comparable to those reported in the data
from the international literature; 2) whether a general item taken from a different score could serve as
an anchor; and 3) whether an item from the actual questionnaire itself could serve as an anchor.
Hypothesis: When pre- and post-treatment scores are available, an item from the questionnaire itself can
serve as an anchor for MCID.
Material and methods: In a prospective observational study, 123 primary THR patients (69 male, 54
female), out of 150 initially included, completed the 5 domains of the HOOS hip disability and osteoarthri-
tis outcome score and the Oxford-12 questionnaire, preoperatively and at 6-12 months. The MCID was
calculated via the distribution-based and the anchor-based methods. Two Oxford items (questions 1 and
2) and 2 HOOS items (questions S1 and Q4) were used as anchors, as well as a supplementary question
on improvement and the Forgotten Joint Score (FJS).
Results: Atamean 10.12 + 1.2 months’ follow-up [range, 6.5-11.9 months], the Oxford-12 score increased
from 19+ 8 [3-35] to 40+ 10 [8-48] (p <0.001), all HOOS components demonstrated improvement, and
the FJS at the final follow-up was 71 £+ 29 [0-100]. The general items (Oxford question 1 and HOOS ques-
tion Q4) were more discriminating than the joint-specific items (Oxford question 2 and HOOS question
S1).Based on results from the 3 anchors (improvement rated 1 to 5, Oxford question 1 and HOOS question
Q4), 3 to 5 patients showed deterioration, 5 to 6 were unchanged, 30 to 40 were slightly improved, and 73
to 80 were improved by THR. The mean MCID on both distribution and anchor methods was 9 [5.5-12] for
Oxford-12, 20 [12-27] for HOOS symptoms, 26 [10-36] for HOOS pain, 22 [11.5-28] for HOOS function,
26 [13-34] for HOOS sport and 22 [14-28] for HOOS quality of life.
Discussion: The MCID for the Oxford-12 and HOOS scores in a French population was comparable to data
from the past literature. Using a score item as an anchor to define improvement is possible, but only if a
general item is used.
Level of evidence: IV; prospective study without control group.
Clinical Trials registration: NCT04057651.
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1. Introduction

Patient-Reported Outcome Measures (PROM) are increasingly
used in postoperative assessment, and they themselves need to
be assessed [1]. Their utility is to provide scores for patient sta-
tus to be evaluated. With their increasing use, Jaesche et al. [1]
introduced the concept of the Minimal Clinically Important Dif-
ference (MCID), being the smallest difference patients consider
important. Although the MCID differs between populations and
according to the method by which it is determined, it is increas-
ingly used in the context of questionnaire assessment [2,3] and is
important for interpreting the results of surgery and differences
between procedures. In trials using PROMs as the main endpoint,
the MCID determines the expected difference in superiority studies
or the non-inferiority threshold in non-inferiority studies.

There are two methods [4,5] most commonly used to calculate
the MCID: one based on score distribution, and the other using
an extra question known as an “anchor” to categorise results as
“improvement/no change/worsening”. In a systematic review of
the literature, Celik et al. [6] analysed this concept in questionnaires
dedicated to the hip, knee and ankle joints, and found a variety
of methods for choosing an anchor. Some scores, such as the Hip
Osteoarthritis Outcome Score (HOOS) [7,8], include a general item:
“Finally, are you bothered by your hip?” with 5 possible responses.
In patient assessment, these scores are available pre- and post-
treatment, including the answers to these general questions that
help in interpreting the results.

The MCID varies between populations [9] and, to our knowl-
edge; there have been no French investigations in populations with
total hip replacement (THR). Therefore, we conducted a prospec-
tive study in a primary THR population, using the HOOS [7,8] and
Oxford-12 [10,11] scores, to determine:

e whether the MCIDs for these scores in France were comparable
to the international literature data;

e whether a general item taken from a different score could serve
as an anchor;

e whether an item from the actual questionnaire itself could serve
as an anchor.

We hypothesised that, when pre- and post-treatment scores are
available, an item from the questionnaire itself can serve as anchor
for MCID.

2. Material and methods
2.1. Patients

A prospective study was conducted between 2017 and 2019
in the University hospital centre of Lille, France (local registration
n° 2017-A01911-52; Clinical Trials registration n® NCT04057651)
with approval from the “Est IV” data protection committee. All
patients aged > 18 years undergoing THR for osteoarthritis or
osteonecrosis were included on signature of informed consent.

Exclusion criteria comprised: lack of French national health
insurance cover, age < 18 years, inability to provide consent, preg-
nancy, and body-mass index >35 or<18. Thus, 150 patients were
included: 90 male, 60 female; mean age 64 + 13 years (range, 34-89
years).

3. Methods

Patients completed the hip-specific HOOS and Oxford-12 ques-
tionnaires [7,8,10,11] on the eve of surgery, and then via mail at
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6-12 months, when the FJS Forgotten Joint Score was also associ-
ated [12].

They also responded to a question rating their perceived level
of improvement; “Compared to before surgery, how do you rate
the present state of your hip? (1=worse, 2 =slightly worse, 3 =the
same, 4 =slightly better, 5 =better or much better)”. One hundred
and twenty-three of the 150 patients (82%: 69 male, 54 female)
responded at > 6 months.

3.1. Assessment

Two methods were used to determine the MCID [4-6,13].

3.1.1. Distribution-based

This is a statistical method based on the distribution of the
variable over the population as a whole, determining the mini-
mal change required for the response to be better than chance. In
the overall population, we used the mean pre- to post-treatment
change, A, with standard deviation (SD), such that SD 5 *0.5=MCID
[14].

We also used the Minimal Detectable Change (MDC) at 95%
confidence level: MDC95 = 1.96 ./2SEM (standard error of measure-
ment) [15].

3.1.2. Anchor-based

Several anchors were tested, with the 5-point improvement
question as a reference.

For the HOOS, the anchor was question 4: “In general, how much
difficulty do you have with your hip?” with 5 possible responses
(Fig. 1).

For Oxford-12, the anchor was question 1: “How would you
describe the pain you usually have in your hip?”, again with 5
responses (Fig. 2).

To assess discrimination, we applied the same procedure on 2
items unrelated to clinical improvement:

e Oxford item 2: “Have you had any trouble with washing and
drying yourself (all over) because of your hip?”;

e HOOS item S1: “Do you feel grinding, hear clicking or any other
kind of noise from your hip?”

For these anchors, results were considered unchanged if pre-
and postoperative responses were the same (0), and improved for
an improvement of >1 point (Figs. 1 and 2). Improvement of 1
point was taken as equivalent to the response “slightly better” and
improvement of 2 points to “better or much better”.

The ROC was used to assess the discriminatory power of pre- to
postoperative difference in scores in 2 sub-populations: with and
withoutimprovement. The group withoutimprovement comprised
patients with worsened, unchanged and only slightly improved
results; the group with improvement comprised patients respon-
ding “better or much better”.

Areas under the ROC (receiver operating curve) curve (AUC)
were calculated. The score sensitivity corresponded to the per-
centage of patients showing improvement in agreement with the
anchor, with the score differential exceeding the MCID. The speci-
ficity corresponded to the percentage without improvement in
agreement with the anchor, with the score differential less than
the MCID. Thus, the largest possible AUC was sought and val-
ues>0.9 were considered exceptional, 0.8-0.9 excellent, 0.7-0.8
acceptable and 0.5 non-discriminating [16]. The MCID was calcu-
lated for anchors that were more discriminating than the reference
anchor (the 1-5 point improvement question).

Once populations had been determined for each anchor consid-
ered as discriminating, the Younden index was used to determine
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Q4. In general, how much difficulty do you have with your hip?

~ Mild
1 point

Z none
0 point

Z Moderate
2 points

0 severe C Extreme
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Possible difference between response before surgery and response
after surgery

Improvement

Unchanging
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Fig. 1. Definition of improvement on a HOOS item. Possible change ranges from —4 to +4. Results are then grouped to have a score from —2 to +2, where 0 represents no

change, —1 and -2 improvement, and +1 and +2 worsening.

How would you describe the pain you usually have in your hip?

~ None = Very Mild
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Fig. 2. Definition of improvement on an Oxford-12 item. Possible change ranges from —4 to +4. Results are then grouped to have a score from —2 to +2, where 0 represents

no change, —1 and -2 improvement, and +1 and +2 worsening.

the MCID threshold: i.e., point on the ROC curve where [sensitiv-
ity + specificity -1] was optimal [17].

3.2. Statistics

Statistical analysis was conducted using SPSS software (IBM,
Bois-Colombes, France). Quantitative variables were reported as
the mean and standard deviation for normal distribution or else
the median and interquartile range. Distribution normality was
checked graphically and assessed on the Shapiro-Wilk test. Qual-
itative variables were reported as numbers and percentages, and
these were compared between groups on Student test, after check-
ing normal distribution. The significance threshold was set at
p=0.05. The effect size was calculated using Cohen’s criteria: 0.2,
weak; 0.5, moderate; and 0.8, strong [18].

4. Results
4.1. Score distributions

One hundred and twenty-three of the initial 150 patients (69
male, 54 female) responded, atamean of 10.12 4+ 1.2 months (range,
6.5-11.9 months). Table 1 shows the preoperative and follow-
up scores. There was significant systematic overall improvement
(p<0.001).

4.2. Choice of anchors

Table 2 shows the AUCs. They lay between 0.7 and 0.9 for the 3
“general” anchors: improvement question, Oxford question 1 and
HOOS question Q4. The AUCs for the Oxford question 1 and HOOS
question Q4 were slightly greater than for the usual 1-5 point
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Table 1
Distribution of pre- and postoperative scores.
N Preoperative 6-12 months’ FU A* Effect size p**

Oxford-12 123 19[3-35]+8 40,8 [8-48]+10 21[-12,+43]+11 1,92 <0.001
HOOS symptom 123 41 [0-85]+17 83[15-100]+19 42 [-25,+90] + 24 1,76 <0.001
HOOS pain 123 40[2-75]+14 86[17-100]+19 46 [-15,+85]+20 2,26 <0.001
HOOS function 123 41 [3-88]+16 85[19-100]+19 44 [-30,+88]+23 1,93 <0.001
HOOS sport 123 23[0-81]+17 75 [0-100] +25 51[-18,+100]+26 1,92 <0.001
HOOS quality of life 123 24[0-86]+18 78 [0-100] +24 54 [-50,+100] +28 1,93 <0.001
Forgotten joint score (FJS) 123 71[0-100]+29

Results reported as mean [range] + standard deviation; * A: mean difference; **: pre- to postoperative p-value (matched Student test). On Cohen’s criteria, effect size 0.2 is

“weak”, 0.5 “moderate” and 0.8 “strong”.

Table 2
Area under the curve for various anchors with 95% confidence intervals.

Area under the ROC curve Improvement Oxford-12 question HOOS question Q4 Oxford-12 question HOOS question S1
anchor, 1-5 points 1 (quality of life) 2 (symptom)
Oxford-12 0.825 0.869 0.869 0.531 0.648
[0.763-0.907] [0.806-0.932] [0.806-0.932] [0.402-0.661] [0.546-0.720]
HOOS symptom 0.819 0.839 0.827 0.427 0.693
[0.738-0.900] [0.767-0.912] [0.736-0.891] [0.311-0.643] [0.592-0.783]
HOOS pain 0.761 0.877 0.837[0.751-0.903] 0.479[0.357-0.602] 0.688
[0.664-0.859] [0.811-0.944] [0.580-0.796]
HOOS function 0.788 0.830 0.813[0.762-0.909] 0.514 0.631
[0.702-0.873] [0.757-0.904] [0.393-0.630] [0.518-0.744]
HOOS sport 0.808 0.879 0.850[0.782-0.917] 0.420 0.606
[0.726-0.890] [0.819-0.940] [0.310-0.529] [0.501-0.711]
HOOS quality of life 0.822 0.859 0.920 0.497 0.645
[0.736-0.907] [0.789-0.924] [0.900-0.979] [3.679-0.616] [0.544-0.744]

The greater the AUC, the more discriminating the anchor; AUC 0.5 is non-discriminating.

improvement question, and could thus be considered discriminat-
ing and be used for calculating the MCID.

In contrast, the anchors with little relevance to improvement
(Oxford question 2 and HOOS question S1) were less discriminating
than the general items (Oxford question 1 and HOOS question Q4),
with smaller AUCs, close to 0.5, indicating that they could not be
used for calculating the MCID (Fig. 3).

4.3. Score distributions and calculation of MCID according to
anchor

Using the 3 anchors (improvement question, Oxford question 1
and HOOS question Q4), there were 3-5 patients with deterioration,
5-6 unchanged, 30-40 slightly improved, and 73-80 improved by
surgery (Table 3). Thus, there was an overall improvement, except
in 9-10 patients, who were dissatisfied or unchanged, this num-
ber being comparable between anchors. The MCID was calculated
according to the predefined distribution-based method and the
method based on the most discriminating anchors (Table 4).

5. Discussion
5.1. Results for the series

This study showed that the MCID in a French-speaking popula-
tion was similar to reports for other populations (Tables 5 and 6).
These findings were borne out by an FJS-12 of 71 4 29 points, close
to the mean value of 70.9 &+ 33 reported by Giesinger et al. in a
general US population [26].

Evenso, although the study defined threshold values for a French
population for the first time, the results varied according to method
and are only indicative. Results vary between countries [23] and
Lyman et al. [3] suggested that environmental factors could explain
the difference found in Denmark [23], with better quality of life

on international rankings. Results may also differ between popula-
tions according to the findings of Kuo et al. [24], suggesting specific
results in a population of veterans. The MCID may also vary with
pathology as values after hip arthroscopy varied slightly, notably
for the HOOS (Table 6) [21].

Results vary further according to the method. Kuo et al. [25]
showed that, like in the present study, the distribution-based
method gave smaller MCIDs than the anchor-based method. For the
distribution-based method, Copay et al. [5] recommend using the
MDC95 to have a result independent of sample size. The ROC curve
analysis is also debatable, as it depends on the choice of index with
some groups using the Youden index and others using a specificity
value of 0.8 [27,28].

5.2. Can an item from one score serve as anchor for another?

For an item from one score to serve as an anchor for another, it
has to be general enough to assess progression. Less general items
were less sensitive to improvement than items focusing on quality
of life or pain. Question 1 of the Oxford-12 score, for example, was
interesting, as Goodman et al. [24] had shown preoperative pain
to be related to improvement. Danoff et al. [29] defined an MCID
by pain on the visual analogue scale. Other studies also used items
from different scores: Lyman et al. [3] used the satisfaction survey
of the HSS score, assessing improvement on 6 levels.

Other studies used a different score in its entirety: Lee et al. [30]
used the whole Oxford-12 score to define the MCID for the Knee
Society rating system, taking advantage of the known Oxford-12
MCID of 5 points’ improvement. Kuo et al. [25] used a 100-point 4-
question score for which there was consensus: e.g., that 25 points
correspond to severe dissatisfaction. Van der Wees et al. [31] used
a different consensual breakdown of the Oxford-12 score (>41,
excellent; 34-41, good; 27-33, moderate; < 27 poor), defining the
MCID as improvement by one category. Using a different score in its
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Table 3
Distribution of scores according to anchor.
Score Improvement AM [range] + standard deviation Oxford question 1 anchor AM [range] HOOS question Q4 AM [range]
anchor, 1-5 anchor
n n n
Oxford-12 1 5 —3.8[-13.+6]+8 -2 0 +2
2 0 -1 5 —5[-14.+2]+6 +1 3 —1[-12.+10]£15
3 4 9[-3.+10]+10 0 5 8[0.+14]+6 0 6 1[-10.+10]+7
4 30 15[-6.+36]+9 +1 40 15[-6.+31]+8 -1 38 14[-6.+33]+8
5 84 25[7.+43]+8 +2 73 27[9.+43]+8 -2 76 26 [8.+43]+8
HOOS symptom 1 5 —9[-25.+5]+12 -2 0 +2
2 0 -1 5 —10[-25.+0] £ 10 +1 3 —7.5[-25.+10]+24
3 4 13 [0.+40]+19 0 5 16[5.30]+11 0 6 0[-15.+25]+20
4 30 30[-10.+70]+£20 +1 40 31[-10.+70]£20 -1 38 31[0.+75]+14
5 84 51[5.90]+19 +2 73 54[10.90]+ 14 -2 76 53[10.90]+ 18
HOOS pain 1 5 —2[-15.+15]+14 -2 0 +2
2 0 -1 5 —5[-55.+12]+£12 +1 3 —3[-15.+10] £ 17
3 4 +15[—15.+40] £ 22 0 5 24 [-3.+50]+£23 0 6 4[-12.+12]+20
4 30 39[3.+72]+20 +1 40 36 [+3.+72]+ 15 -1 38 38 [-4.+72]1+17
5 84 53[25.+85]+ 14 +2 73 57[32.+85]+£12 -2 76 55[25.+85]+13
HOOS function 1 5 —4[-19.+16]+ 16 -2 0 +2
2 0 -1 5 -9[-19.0]+8 +1 3 —6[-16.+30]+ 15
3 4 18 [-1.+32]+16 0 5 29 [5.+52]+15 0 6 2[-20.26]+15
4 30 35[0.+75]+19 +1 40 34 [-5.+75]+20 -1 38 34[-1.+75]+18
5 84 51[30.+88]+18 +2 73 54[18.+88]+15 -2 76 53[30.88]+18
HOOS sport 1 5 —6[-18.+12]+12 -2 0 +2
2 0 -1 5 -3[-18.+18] £ 14 +1 3 0[-19.+19]+26
3 4 5[0.+12]+6 0 5 18 [-12.+20]+30 0 6 9[-12.437]+20
4 30 40 [0.+100] £ 21 +1 40 36 [-12.81]+19 -1 38 36 [-12.+75]£22
5 84 61 [0.+100] £20 +2 73 65 [6.+100] £ 19 -2 76 64 [6.+100] £ 19
HOOS quality of life 1 5 —9[-50.+3]+23 -2 +2 21[-12.+43]+11
2 0 -1 —9[-50.+25]+23 +1 3 —25[-50.0]+30
3 4 29[-10.+56]+23 0 28 [0. +56] +27 0 6 3[-6.+18]+8
4 30 39 [-6.+100] +£27 +1 39([-6.+93]+24 -1 38 35[0.+69]+18
5 84 64 [6.+100] £ 19 +2 68 [25.+100] £ 17 -2 76 70[37.+100] £ 16

n=number of subjects; AM = pre- to postoperative deference in mean. Blue = “worse of much worse”; Green = “slightly worse”; Yellow = “no change”; Orange = “slightly better”; Red = “better or much better”.

0£8201 (120Z) 201 Y2403say 3 L193.ng :A50j03pwnpL[ 3 $1papdoyliQ
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Fig. 3. ROC curves of anchors used for all scores. Y-axis: sensitivity; X-axis, 1- specificity. The 45° line corresponds to AUC 0.5 (non-discriminating).

entirety requires interpretation to be known, which usually means
an expert consensus. Whether one item or the whole score is used,
the score needs to be based on several response levels, to enable
distinctions to be made in the population, like with anchors hav-
ing between 3 and 15 possible responses [32]. Responses often
need to be grouped according to the presence or lack of improve-
ment.

5.3. Can an item serve as anchor for its own score?

Using an item to serve as an anchor for its own score seems
reasonable, but requires assessing in other studies as we were not
able to find any other hip series using this method. Using an anchor
is advantageous since it does not require the use of supplemen-
tary questions, and therefore confers a degree of objectivity, as
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MCID per score and per method. Mean MCID calculated per method, then for both methods.

Distribution-based Improvement Oxford HOOS question Mean MCID for Mean MCID for Mean MCID for
anchor, 1-5 question 1 Q4 anchor distribution- anchor-based both methods
anchor based method
SDa *0,5 MDC95% method
Oxford-12 55 7 11 12 12 6 12 9
HOOS symptom 12 15 20 26 27 13 24 20
HOOS pain 10 16 32 35 36 13 34 26
HOOS function 11,5 12 29 30 28 11 29 22
HOOS sport 13 22 31 32 34 17 32 26
HOOS quality of life 14 17 26 28 26 15 27 22
Table 5
Oxford-12 hip MCID in the literature, according to country and method.
Number of patients Country Procedure Method MCID
Beard et al. [19] 82415 UK Arthroplasty Anchor 7.5
Fernandez et al. [20] 361 Spain Arthroplasty Anchor 7
Impellizzeri et al. [21] 102 Switzerland Arthroscope Anchor 8-10
Present series 123 France Arthroplasty Anchor and distribution 9 [range, 5.5-12]
Table 6
MCID for HOOS in the literature, according to country and method.
Number of patients Country Procedure Method MCID
Nwachukwu et al. [22] 49 USA Arthroscopy Distribution Sport 13
Function 7,9
Paulsen et al. [23] 1288 Denmark Arthroplasty Anchor and Pain 24
distribution Quality of life 17
Lyman et al. [3] 2323 USA Arthroplasty Anchor Pain 36
Symptoms 20
Function 14
Quality of life 13
Goodman et al. [24] 4801 USA Arthroplasty Anchor Pain 22
Function 18
Kuo et al. [25] 271 USA Arthroplasty Anchor Pain 25
Symptoms 20
Function 19
Quality of life 7
Sport 16
Present series 123 France Arthroplasty Anchor and Pain 26 [10-36]

distribution Symptoms 20 [12-27]
Function 22 [11-28]
Quality of life 23 [14-28]

Sport 26 [13—-4]

the patient does not realise that the assessment is being made.
However, several anchors, or at least several methods, are often
necessary [4].

5.4. Study limitations

The present study had several limitations:

e the choice of the anchor was subjective; however, asking at least
2 questions enhances the strength of the MCID value;

e categorising based on item results is debatable. The choice was
supported by the number of patients per subgroup, which was
close to the number for the reference anchor (1-5 point improve-
ment). To calculate the MCID, responses often needed to be
grouped. In a study of the MCID for the HOOS joint reconstruc-
tion score, Hung et al. [33] used a 7-question anchor, classifying
patients from —3 to +3, then grouped patients reporting slight
improvement (+1) together with slight deterioration and no
change;

the sample size was small. However, Terwee et al. [34] considered
100 patients as sufficient to assess score properties. In a review
of the literature, Copay et al. [5] advocated using the MDC95 to
limit the impact of sample size;

e the population was selected using strict criteria; however, the
MCID varies between populations. Our criteria limited bias, as
scores often vary widely, as, for example, Marot et al. [35] showed
for the KOOS, with variation according to age, gender and body-
mass index.

6. Conclusion

The MCID in French-speaking participants with previous THR
was comparable to other reported. Using a score item to deter-
mine the MCD appears to be possible if the item concerns general
assessment.
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