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Abstract

Objectives: The increasing number of total hip arthroplasties (THA) has led to increased patient
demands and expectations, making it crucial to assess patients' ability to "forget" their implants in daily
life. This study aimed to determine the reliability and validity of a Persian version of the Forgotten Joint
Score (P-FJS) in THA patients.

Methods: The questionnaire was translated bidirectionally with the permission of the questionnaire designer. Data
were collected from 2018 to 2020 and included 142 patients who had undergone THA by the same surgeon at least
one year ago. Participants completed the FJS questionnaire twice within a one-week interval, and the validity,
reliability, and feasibility of the questionnaires were assessed using statistical tests on the HHS and OHS forms
completed by all participants.

Results: In 142 patients (52.1% male) with a mean age of 65 + 0.5 years who answered the questionnaires, P-FJS
correlated strongly with OHS and HHS. The internal consistency (a = 0.91) and reproducibility of the questionnaire
were excellent. None of the floor and ceiling effects were detected.

Conclusion: The P-FJS questionnaire in the THA is considered a legitimate, repeatable, and self-administered
survey that can be compared to its English-language counterpart. In addition, it is noteworthy that this version does

not show any floor or ceiling effects.

Level of evidence: Il
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Introduction

A s the average age of the Iranian population
increases, the number of total hip arthroplasty

(THA) is also on the rise.2 In recent decades, total
hip arthroplasty has proven to be one of the most effective
treatments for improving hip joint complications and
injuries .However, evaluating the efficacy of this treatment
in a patinets daily life is crucial for increasing the
therapeutic efficiency of arthroplasty surgery.3* There are
numerous surgeon-dependent scoring systems and several
patient-reported questionnaires to assess therapeutic
efficacy, focusing mainly on pain, difficulty and quality of
life.5 Studies have shown that patients' demands and
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expectations for recovery after arthroplasty have
increased,®” while in some cases patients' expectations are
not properly recognized.

The Forgotten Joint Score (FJS) is a useful measure for
evaluating the quality of recovery after THA and takes
patient expectations into account without the ceiling
effect.8-11 The FJS focuses on the ability to forget the joint
prosthesis, the main purpose of arthroplasty, which leads to
the greatest patient satisfaction.!? The Common Forgotten
Joint Score consists of 12 questions, and each question
measures the perception of the artificial joint during
various daily activities.13-16
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Given the importance of the FJS in recognizing the
problems of patients with THA and the recent increase in
THA in Iran, this study aims to evaluate the reliability and
accuracy of the Persian rendition of the FJS (P-F]JS) among
[ranian patients undergoing total hip arthroplasty (THA).

Materials and Methods

This observational study was conducted in the orthopedic
department of a general hospital over a period from 2018 to
2020. The inclusion criteria for this study included eligible
patients (n=142) who had undergone THA at least one year
previously. Sample size determination was based on the
recommended guideline of at least 10 patients per
questionnaire item.!” Patients who had undergone revision
surgery or were unable to read and understand the Persian
language were excluded from the study. The study was
conducted in accordance with the Declaration of Helsinki,
although Institutional Review Board (IRB) approval was not
obtained. Informed and written consent was obtained from
all participating patients. Cross-cultural adaptation of self-
reported questionnaires was performed according to
international guidelines.'8 the mean follow-up period was
1.2 + 0.2 years. Patient assessments were conducted at
routine follow-up visits (n=127) by telephone (n=12), or
through other social media applications (n=3).

The FJS questionnaire comprises 12 questions that assess
people's awareness of their joint prosthesis during various
daily activities. For each question, theer are five possible
answers ranging from 1 (never) to 5 (most of the time).
Consequently, the raw score ranges from 12 to 60. This raw
score is then converted into a scale from 0-100 and vice
versa to obtain the final score. The total score is then
subtracted from 100 to change the direction of the score,
thus ensuring that a score of 100 represents the highest
achievable score and indicates the lowest level of awareness
of the joint prosthesis. If more than four answers are
missing, the total score should not be used. For this reason,
no patients were excluded from the study.

The translation of the questionnaire was carried out with
the help of native-speaking physicians and with the
permission of the questionnaire designer in a forward-
backward procedure. The Persian version of the FJS (P-F]S)
was subjected to a methodological review to assess validity,
reliability and responsiveness according to the checklist of
the consensus -based standard for the selection of health
status measurement instruments (COSMIN).1° the modified
HHS' and the OHS?C served as reference scales. Both the
HHS and OHS questionnaires were previously validated for
Persian speakers.2! The maximum achievable score for the
modified HHS was 91 points (which is an excellent result);
pain was scored on a scale of 44 points (no pain) and
function on a scale of 47 points (indicating excellent
function). The OHS scores ranged from 12 (worst result) to
60 (best result). One week after receiving the completed
questionnaires, the OHS was performed again to assess
reproducibility.

Statistical analysis

The original sample consisted of 20 subjects, including 9
men and 11 women, with an average age of 61.4 + 4.7
years (ranging from 40 to 80 years). The descriptive
analyses were presented as mean, standard deviation and
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percentage. To assess construct validity, Pearson r was
used to examine the relationship between the HHS, P-F]JS,
and OHS, scoring "strong" (r > 0.5), "moderate" (0.5 < r <
0.3) or "weak" (0.3 < r < 0.1) correlations.!> Internal
consistency was measured using Cronbach’s alpha, with a
correlation of a =2 0.90 being considered "excellent" in
terms of item consistency.!3 This measure indicates the
longitudinal validity of the construct and identifies
significant changes over time. A positive result was
obtained if the smallest detectable change (SDC) was
smaller than the minimum important change (MIC).

Feasibility was assessed by non-response rate,
administration time, and floor and ceiling effects, which
corresponded to the number of patients achieving the
minimum and maximum scores, respectively. The ability
of the scoring system to discriminate between extreme
ranges was determined by the percentage of participants
achieving the lowest or highest possible score. In
particular, the percentage of respondents who achieved
the minimum or maximum score was determined. Ideally,
values of more than 10% at either end of the scale should
be avoided.®

Test-retest reliability or reproducibility was assessed
using the intraclass correlation coefficient (ICC) and
categorised as "excellent” (p > 0.75), "good" (0.75 < p <
0.40), or "poor"” (p < 0.40). The significance threshold was
setat 0.05.1017

Results

From 2018 to 2020, a total of 142 patients underwent
unilateral total hip arthroplasty (THA) for degenerative
joint disorder (DJD) with subsequent osteonecrosis of the
femoral head under the care of a single surgeon. Patients
were closely monitored and there were no losses to follow-
up, allowing data from all 142 patients to be analysed
(100% response rate). The study participants had a mean
follow-up time of 1.2 + 0.2 years and a mean age of 63.0+5.8
years. Of the total number of patients, 76 (53.5%) were
male and the rest were female. The demographic data of
these patients are listed in [Table 1]. The mean Patient-
Reported Forgotten Joint Score (P-FJS) was 58.18 + 12.41%
(range, 0-100%). There was no significant difference in the
mean score between men and women (p = 0.08).

Table 1. Demographic data ‘

Parameters Mean/N/% Score FJS-12 p-value
Age (year) 63.0 £5.8

follow-up 1.2+0.3

male 76 (53.5%) 56.84 + 34

female 66 (46.5%) 59.44 + 34 0.08
All 142(100%) 58.18 + 12.41

The construct validity of the P-FJS proved to be
satisfactory, as it showed a strong correlation with the
Oxford Hip Score (OHS) and the Harris Hip Score (HHS)
[Table 2], [Figure 1]. The internal consistency of the P-F]S
was excellent, with a Cronbach's alpha value of 0.93 (95%
CI10.90, 0.97). The test-retest reliability of the
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questionnaire was also excellent, with an intraclass
correlation coefficient (ICC) of 0.95 (95% CI 0.90, 0.99).
The standard error of measurement (SEM) was
determined to be 5.94, and the smallest detectable change
(SDC) was 15.9. As there is no consensus on the minimum
significant change (MIC) for the FJS12, this was calculated
using the standard deviation divided by two, as described
by Norman et al.1? The MIC value was found to be 8.71,
which means that the SDC value was higher than the MIC
value. No floor or ceiling effect was observed. The second
administration of the questionnaire was performed on
average7.8 + 1.3 days (range 7-10 days) after the first
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administration to assess the test-retest reliability. The
mean of the two scores was used as the final score for this
study. The distribution of scores by gender is summarized
in the table below [Figure 2]. The mean P-F]S score at the
first administration was 58.18 + 12.41% and 61.2 + 13.7%
on the second administration. The correlation between the
two scores was classified as "strong" with a Pearson
correlation coefficient (r) of 0.79 and a p-value of less than
0.001. The intraclass correlation coefficient was classified
as "excellent” with a value of 0.79 (95% CI 0.71-0.84) and
a p-value of less than 0.001.

Table 2. Mean scores and construct validity of the Persian FJS-12

Persian FJS-12 (/100)

58.18 +12.41

HHS total (/91)
70.6 + 18 (30-91)
r = 0.62(Strong)
p<0.001

HHS pain (/44)

34.5+ 6 (10-44)

r = 0.59(Strong)
p<0.001

HHS function (/47)
36.1 + 4 (16-47)
r = 0.63(Strong)
p<0.001

OHS-12 (/60)
25.7 £ 6 (12-47)
r =0.51(Strong)

p<0.001

104 b jod
80 50
~
Z o
- g ®
: -
H 3
& £
4“0 :_ “w
20 20
o
0 ® ° ° ol ° )
W 20 0 ® N ® 0 0O W 10 15 20 25 M ) 40 45 M0 88
Total HHS Total OHS-12
Figure 1. Regression curves between Persian FJS and total HHS (a) and OHS (b)
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Figure 2. Reproducibility of Persian FJS: Bland-Altman plot

Discussion
In this study, the COSMIN method was used to examine the
Persian version of the FJS, which is equivalent to the step-by-

step English version. Our results show that the P-F]JS is valid,
coherent and comparable to the English version in HTEP
patients. The mean follow-up time was 1.2 years, with a
mean FJS score of 58.18, which is consistent with other
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studies.’?22 [n our study, the P-FJS was found to have
adequate validity and reliability, with no ceiling or floor
effect. In addition, our study showed good internal
consistency, with Cronbach's alpha consistent with the
existing literature.232¢ A systematic review found that
attention to FJS was significant in patients with convincing
evidence of good construct validity and test-retest reliability.
The study also showed moderate evidence of good internal
consistency with extremely low ceiling and floor effects.
Therefore, we strongly recommend the use of the FJS for the
long-term assessment of the treatment of patients who are
expected to reach a high level of function after THA.2 In a
study conducted by Larsson et al, the FJS questionnaire
showed high internal consistency and reproducibility. The
study also showed a low ceiling effect and positioned the FJS
as a well-adapted tool for identifying patients with favorable
outcomes after hip surgery.2¢ In their study, Robinson et al.
reported an average F]S score of 50.2 over a follow-up period
of one year, with a negligible floor effect.2” The reliability of
repeat examinations has also been observed in other
studies.11:22

After the first description by Behrend et al,'2 the FJS was
translated and validated in various languages.672328 Sethy et
al. conducted a similar study in India and reported excellent
compatibility of the I-F]S, as evidenced by a high Cronbach's
alpha and ICC. They observed no floor or ceiling effect with
the I-FJS.2% Cao et al. also reported excellent Cronbach's alpha
and ICC values in their study of the Chinese version of the
F]S.6 Thompson et al. evaluated the Danish version of the FJS
questionnaire and found high internal consistency and test-
retest reliability. In addition, the FJS showed good construct
validity and internal consistency.?? our study showed a
strong relationship between P-FJS and HHS and OHS. Similar
studies have examined the relationship between the FJS and
HHS and OHS in THA patients and demonstrated a direct
relationship between this instrument and HHS.z*

There are insufficient data on the responsiveness of FJS, and
other authors have also indicated that the minimum
important change (MIC) was smaller than the smallest
detectable change (SDC).22* However, these MIC values are
speculative as there is no gold standard for their calculation.
According to Norman et al. 30 the MIC for F]S was setat 10.9.
In most recent studies, MIC values were around.891622.23,28

One of the limitations of this study was the limited duration
of monitoring. Hamilton et al. demonstrated that FJS is very
sensitive to changes that occur between six months and one
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year. However, the magnitude of the effects is much higher
and there is alikelihood of variability in the results during the
longer follow-up period.3! a longitudinal study needs to be
conducted to determine the actual changes over time. It is
hoped that the survey will be translated into many languages,
thereby enabling international comparison of outcomes.
Despite these limitations, this study involved a considerable
sample size. In addition, the comprehensive assessments
were performed by a single surgeon, minimizing the
potential for interobserver error.

Conclusion

The present study showed that the Persian version of FJS in
THA is a valid questionnaire and comparable to the English
version. The P-FJS showed high validity, reliability, and
reproducibility for hip function after THA. P-F]S is an
accurate measure to identify patients with good to excellent
outcomes after hip surgery, and there are no lower or upper
limit effects.
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