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Abstract

Background The ultimate success of a total hip replacement lies in patients forgetting about their artificial joints during rou-
tine activities. “Forgotten Joint Score (FJS)” is emerging as an important tool in assessing outcomes of total hip arthroplasty.
There has been no version of this score available in commonly spoken vernaculars in India. This study aims to formulate
and validate the Hindi version of FJS in Indian population.

Methods A total of 136 patients with a minimum follow-up of 6 months and a maximum follow-up of 18 months after total
hip arthroplasty were asked to fill the translated and adapted version of FJS questionnaire, at two points of time 2 weeks
apart. The Hindi version of FIS (I-FJS) was tested for reliability and responsiveness, floor and ceiling effect and validity
against modified Harris Hip Score (mHHS). Construct validity was expressed as the Pearson correlation coefficient. Internal
consistency was expressed as Cronbach’s alpha and test—retest reliability as the intra-class correlation coefficient (ICC).
Results I-FJS showed excellent internal consistency with Cronbach’s alpha of 0.88. Intra-class correlation coefficient (ICC)
was 0.94. I-FJS showed good correlation with m-HHS (r=0.8, p=0.001). The standard error of measurement was 3.6 and
the smallest detectable change was 9.97. There was no floor or ceiling effect observed with I-FJS. Data from this study were
insufficient to establish adequate responsiveness of I-FJS.

Conclusion I-FJS is a valid, reliable and reproducible score for hip function in post-THA patients. It is devoid of any floor
or ceiling effect. Hindi version of FJS could be an effective tool for studying hip function in the Indian population.

Keywords Harris hip score - Forgotten Joint Score - Patient-reported outcome - Total hip arthroplasty - Functional
outcomes
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Total hip arthroplasty (THA) is considered as the treatment
of choice in end-stage arthritis of hip joint [1-3]. The etiol-
ogy of disease of hip joint may be inflammatory, degenera-
tive, infective, or osteonecrosis of the femoral head. THA
has provided excellent results in terms of patient satisfac-
tion and functional improvement, irrespective of the cause
of arthritis. Hence, the number of THA surgeries is on an
increasing trend [4].

Outcome assessment after THA can be done by objec-
tive and subjective methods. Traditionally used objective
methods include range of motion, joint stability, implant sur-
vivorship and radiological assessment. However, all these
assessment tools fail to include the patient’s perspective of
surgical outcomes. Clinician’s judgment of outcomes and
patients’ satisfaction with surgery are not always consistent
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with each other [3, 5-7]. Therefore, subjective assessment
tools, such as clinician-reported outcome tools (CRO) and
patient-reported outcome measurements (PROMs) have
been developed. CROs have limitation of potential intra-
observer and inter-observer variability. Most of the com-
monly used PROMs are based on pain and function. With
the advancement in arthroplasty and a greater number of
younger individuals undergoing the procedure, functional
expectations from the procedure have changed over time.
Thus, conventional PROMs would have a ceiling effect,
potentially losing their ability to determine the difference
in outcomes at a higher functional range [8, 9]. Harris Hip
Score (HHS) is a commonly used CRO for the hip joint.
Modified Harris Hip Score (m-HHS) is a PROM but it is not
validated for native speakers of Hindi language.

Recently, Behrend et al. [10] developed a new PROM
questionnaire, ‘Forgotten Joint Score’ (FJS), aiming at the
patient’s ability to forget the presence of an artificial joint.
Loss of awareness of the artificial joint is seen as the ulti-
mate goal of functional improvement, resulting in maximum
patient satisfaction. It represents a higher level of function,
with absence of pain, and ability to perform desired tasks
in daily life. FJS has been translated and validated in many
languages, proving its validity and reliability [11-14]. There
is no Indian version of the FJS so far. As Hindi is the most
commonly spoken and understood language in India, we
have validated FJS in Hindi. The purpose of this study is to
formulate and validate the Hindi version of FJS (I-FJS) in
the Indian population.

Materials and Methods
Study Plan

A retrospective cross-sectional study was planned in a ter-
tiary care institute in North India after approval from the
institutional review board. All patients who had undergone
primary total hip arthroplasty between January 2018 and
June 2019, and able to read, write and understand the Hindi
language fluently were included in the study. Patients having
a follow-up period of a minimum of 6 months and a maxi-
mum of 18 months from surgery were included. We included
patients with avascular necrosis of femoral head, sequelae
of childhood hip disorders and primary osteoarthritis of hip.
However, patients with inflammatory arthritis or hip frac-
tures needing THA were excluded from the study.

Adaptation of FJS in Hindi
Translation and adaptation of the FIS questionnaire was car-

ried out following the International Quality of Life Assess-
ment (IQOLA) guidelines [15]. Two independent bilingual

health professionals and one non-health worker translated
the original FJS to Hindi. The vernacular version was then
back-translated to English by two different bilingual health
professionals and one non-health worker. The final version
was prepared based on a consensus decision of all the six
members involved (Fig. 1).

Pilot Study

I-FJS was tested for comprehensibility for ease of reading
and understanding, and for cultural suitability and accepta-
bility. It was carried out by doing a pilot study in 20 patients
fulfilling the inclusion criteria. The patients assessed each
question on a Likert scale of 1-5 (from highly unsuitable to
highly suitable). The main study was carried out after this
pilot testing. Data from the pilot study were not included in
the main study.

Data Acquisition

All patients fulfilling the inclusion criteria were informed
about the methodology of the study and informed consent
was taken. They were asked to fill the questionnaire contain-
ing I-FJS and modified Harris Hip Score (mHHS). All the
scores and parameters were documented. For the assessment
of test—retest reliability, patients filled the I-FJS question-
naire again, 2 weeks after the primary evaluation. If the
patient could understand English, the mHHS questionnaire
was administered in English; otherwise, it was translated
from English to Hindi verbally by the person administering
the questionnaire to the patient.

Assessment Tools Used

1. m-HHS: Harris Hip Score [17] is a clinician-reported
outcome score having three domains: pain, function,
and range of motion. The score ranges from 0 to 100
with later being the best possible outcome. We used
a modified version of HHS [18], which assesses only
the subjective part of the score. It is a self-administered
PROM tool. Domains covered in this score are pain,
function (limp, distance walked, and support) and activi-
ties (stairs, sitting, shoes, transportation). Scores range
from O to 91, which are multiplied by 1.1 to derive the
final score ranging from 0 to 100. The higher is the score
better are the functional outcomes.

2. Hindi version of FJS: FIS, developed by Behrend et al.
[10], consists of 12 questions assessing the level of
awareness of the artificial joint in various activities of
daily living. The score in all items is expressed as never,
almost never, seldom, sometimes, and mostly and noted
as 0, 1, 2, 3, and 4, respectively. The total score is trans-
formed to a scale of 0—100, with a higher score meaning
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Fig. 1 The final version of I-FJS
(Indian version of Forgotten
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Joint Score)
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a better outcome. The adapted version of FIS (I-FIS)
followed the same scoring principles.

Evaluation of I-FJS

The I-FJS was tested for validity, reliability, and responsive-
ness [19].

1. Validity
Validity estimates how well a score measures what it
is supposed to measure. Criterion validity measures how
well the measurement instrument relates to a gold stand-
ard. Since there is no gold standard, validity was limited
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to only construct validity. Construct validity is defined
as the extent to which a score relates to other scores. It
is measured in terms of the correlation coefficient. Cor-
relation coefficient > (.7 was taken as good, 0.3-0.7 as
moderate and < 0.3 relates as poor. Correlation between
I-FJS and m-HHS was calculated. Our hypothesis was
that there would be a good correlation between the I-FJS
and the mHHS.
Reliability

It is the extent to which the score is free from meas-
urement error. It is expressed over three domains: inter-
nal consistency, test-retest reliability, and measurement
error.
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a. Internal consistency
It is defined as the extent to which individual
items in a questionnaire are inter-related [19]. Cron-
bach’s alpha is used as the measure of internal con-
sistency. Values between 0.7 and 0.95 are considered
to be having sufficient internal consistency.
b. Test—retest reliability
Test—retest reliability relates to the reproducibility
of the score or the extent to which the score remains
unchanged in the same patient on repeated measure-
ments. The interval between repeated measurements
should be long enough to exclude recall bias, but at
the same time, it should be short enough to keep the
clinical status unchanged. The recommended time
period [19, 20] was set as a minimum of 2 weeks.
Reproducibility is measured in terms of intra-class
correlation (ICC). It ranges between 0 and 1.
c. Measurement error
Measurement error is expressed as the standard
error of measurement (SEM). It is calculated by
the formula SD \/ 1 — ICC [21]. Smallest detectable
change (SDC), which is the smallest change that can
be interpreted by the scoring system, is also meas-
ured. It is calculated as SEM x 1.96 x \/2 [21].
c. Responsiveness
It is defined as an estimate of how well a ques-
tionnaire detects clinically important change over
time. It is a measure of the longitudinal validity of
a construct. Terwee et al. [19] suggested a positive
rating of responsiveness if the smallest detectable
change is smaller than minimal important change
(MIC). This study was based on a single set of data,
so evaluation MIC was not possible. MIC could only
be estimated in the current study according to Nor-
man et al. [22] as half the value of standard devia-
tion.

4. Floor or ceiling effect

Floor effect is defined as the inability of the score to
discriminate in lower levels of the scale if more indi-
viduals could fall below the lowest possible value. Simi-
larly, the ceiling effect is the inability to detect changes
beyond the highest possible score. Floor or ceiling effect
is considered to be present if more than 15% of partici-
pants achieve the lowest or the highest possible score
[19].

Statistical Analysis

Continuous variables in demographic data were stated as
mean =+ standard deviation. For testing the internal con-
sistency, Cronbach’s alpha was used. Test—retest reliabil-
ity was tested using ICC from a one-way ANOVA model

with random effect. ICC was classified according to Lan-
dis et al. [20]: < 0.2, poor 0.2-0.4, fair 0.4-0.6, moderate;
0.6-0.8, substantial > 0.8, almost perfect. The construct
validity of the I-FJS score was checked with Pearson’s
correlation coefficient. All the statistical data analysis was
carried out with SPSS version 25.

Result
Translation

Forward and backward translation of FJS was carried out
following guidelines provided by IQOLA. Only minor
modifications were made in the questionnaire as per the
cultural adaptation in our population. Question 12 in FJS
asks ‘Are you aware of your artificial joint while doing
your favorite sport?’ In the Indian population, perusing
sports is not very common with patients seeking treat-
ment of advance arthritic disease. Thus, the question was
modified to ‘...while doing your leisure time activities?’
which seemed acceptable to all six members in the transla-
tion panel. Basing on this, the final version of I-FJS was
prepared and subjected to testing in our study population.
The same has been done by the previous study on FJS-
12 conducted on Indian patients undergoing total knee
replacements [23].

Pilot Study

In the pilot study, it was seen that all the questions were
answered by most of the participants. The results of the
pilot study are summarized in Table 1. The pilot study
showed good cross-cultural adaption of the Hindi FJS-12.

Table 1 Demographic details of the patients in the study

Parameters Mean +SD Range
Age 43.0+15.3 years 20-78 years
Sex
Male 79 (58.3%)
Female 57 (41.7%)
Side involved
Left 54 (39.7%)
Right 82 (60.3%)
Time at follow-up
Ist follow-up after surgery 9.5+ 1.8 months 7-17 months
Interval between st and 2nd ~ 28.8 +7.4 days 14-42 days

follow up
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Final Study

A total of 150 patients fulfilling inclusion and exclusion cri-
teria were enrolled for the study. Fourteen patients were lost
to follow-up and were excluded from the analysis (Fig. 2).
The final data of 136 patients were analyzed. Of them, 70
patients had avascular necrosis, 20 had primary osteoarthri-
tis, 28 had post-traumatic osteoarthritis and had 18 osteoar-
thritis secondary to a pediatric hip disorder. The sample size
was based on a recommendation that there should be at least
10 patients per question in a questionnaire [18]. The demo-
graphic data of these patients is given in Table 2. Mean time
between surgery and data collection was 9.5 + 1.8 months
(range 7-17 months). The second questionnaire was com-
pleted on average 28.8 + 7.4 days (range 14-42 days) after
the first questionnaire for test—retest reliability. A total of 71
patients completed the questionnaire at 2 weeks.

The average I-FJS was 55.89 + 14.73 and m-HHS was
73.84 + 17.60. I-FJS showed excellent internal consistency
with Cronbach’s alpha of 0.88. The intraclass correlation
coefficient was 0.94. The standard error of measurement
was 3.6 and the smallest detectable change was 9.97. I-FIS
showed a good correlation with m-HHS, with a Pearson
coefficient of 0.80 (p=0.001). Since there is no consensus
on minimal important change (MIC) for FJS, MIC could
only be estimated by dividing the standard deviation by two,
as proposed by Norman et al. [22]. It came out to be 7.5.
Thus, the smallest detectable change was higher than the
minimal important change implying a lack of responsive-
ness of this score in this study. There was no floor or ceiling

Total hip arthroplasty patients

237

Patients falling within 6-18
months of follow-up period
between Jan’2018-May’2019

176

Excluded: 26
Revision arthroplasty, more than
single group of joint involvement,
arthroplasty with tumor
reconstruction, lack of informed

. L . o consent
Patients within inclusion criteria

150

Patients failing to participate in
secondary evaluation after
primary

14

Final data analysis of patients

136
Fig.2 The flow chart of patient enrolment of the study
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effect observed with I-FJS as no patient had the maximum
or minimum achievable score.

Discussion

Awareness of a joint reflects disunity between the affected
joint and the self [24]. Following surgery, patients may have
pain, functional impairment, stiffness or numbness, which
may lead to a subconscious perception of separation of the
joint from a patient’s own-self. This feeling may bring in a
sense of insecurity, particularly in more demanding activi-
ties such as descending stairs, going downhill, or kneeling
[25]. On the contrary, a patient with perfect outcomes may
feel unaware of an artificial joint inside the body. This can be
considered as the ultimate goal of joint replacement surgery.
This ‘unity’ of the joint and the body may not be present
in the early postoperative period. That is why a minimum
postoperative period of six months was taken as an inclusion
criterion in this study.

For a patient to ‘forget’ about its artificial joint, there
should be an acceptable range of pain-free motion with sta-
bility in all degrees of freedom of the joint. FJS assesses all
these parameters and is, thus, apt in quantifying patients’
subjective feelings. There are equally weighted 12 ques-
tions concerning awareness of the joint in routine activi-
ties. This study was conducted to investigate the validity
of FJS in the Indian population after its adaptation into the
native language (I-FJS). The Indian version of FJS proved its
validity and reliability. Traditional tools used in hip surgery
are HHS and Oxford hip score. They are evaluated in the
English language as none of the available scores has been
adequately validated in Hindi. This questions the accuracy
of the measurement of functional outcomes in patients from
this country. PROMs are self-filled questionnaire and, thus,
should be in the native language.

Excellent test—retest reliability was observed, with ICC of
0.94 which is consistent with other studies [13, 26]. Excel-
lent construct validity of I-FJS was seen, making it a viable
tool for clinical use and research. FJS has also been validated
by different authors in other populations. Klouche et al.
[26] found similar results on comparing FJS with m-HHS
(r=0.7). Matsumoto et al. [12] also found a good correla-
tion (r=0.7) of FJS with the Western Ontario and McMas-
ter Universities Osteoarthritis Index (WOMAC) and the
Japanese Orthopaedic Association Hip Disease Evaluation
Questionnaire. Klouche et al. [26] developed and validated
a French version of FJS and found it to be valid and com-
parable to the English version. No floor or ceiling effects
were seen. It correlated strongly with the HHS and Oxford
Hip Score. High internal consistency and reproducibility
were seen. Hamilton et al. [14] validated the English ver-
sion of FJS for the population in the United Kingdom. A
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high correlation with the Oxford hip score was seen. High
internal consistency and reliability were seen, with a low
ceiling effect. Larsson et al. [13] also found a lower ceiling
effect with FJS as compared to Oxford Hip Score. FJS had
high internal consistency and reproducibility.

With an increasing number of patients undergoing joint
replacement surgery, the bar of patient satisfaction is rising
higher. Performance in higher range of patient satisfaction
is an important limitation of conventional PROMs [27].
Behrend et al. [10] observed no floor or ceiling effect with
FIJS. No floor or ceiling effect was observed with I-FIS too.
Thus, it is capable of differentiating better between patients
with excellent outcomes and those with good but not excel-
lent outcomes.

The average time period at which our patients were sub-
jected to the questionnaire was 9.5 + 1.8 months after the
surgery, in contrast to other studies that have taken the ques-
tionnaire at a minimum follow-up of 12-month [10, 28]. FJS
is very sensitive to change between 6 and 12 months after
the surgery [29]. Our FIS values were slightly lower than
other studies in literature as patients with lesser postopera-
tive duration are expected to have a lower score.

Data on the responsiveness of FIS are lacking and some
other authors have also shown that MIC in FJS was smaller
than the smallest detectable change [30, 31]. Giesinger et al.
[32] found MIC to range between 20.8 and 25.6 within the
first 12 months postoperatively in cases of total knee arthro-
plasty. There is no existing gold standard for the calculation
of MIC [15, 33]. In the current study, no external anchor
was used for estimation of MIC; so, it was estimated using
distribution-based method. It came out to be 7.5 as per Nor-
man et al. [22].

Cultural differences do exist and are important to be con-
sidered when a PROM is being adapted to for an ethnicity.
We found that the question about the sporting activity was
not relevant during the pilot study. Thus, it was changed to
leisure activity. Similar findings were seen by Theinpont
et al. [28] in the Turkish population. A study on the UK
population showed that about 48% of the patients failed to
answer this question [34].

One important limitation of this study is that only post-
operative evaluation of FJS and mHHS was made. The pre-
operative evaluation was not performed. Nor post-operative
evaluations were made at different points of time. With this
data, we could only estimate MIC as half the value of stand-
ard deviation. Responsiveness was found to be lacking. Lack
of data collection at wide intervals has also restricted us
from calculating the effect size of the score, standardized
response mean or the area under the curve. Future studies
should estimate the MIC values of I-FJS. Another limita-
tion of the study is that the second questionnaire was com-
pleted on average 28.8 days instead of the target of 2 weeks.
Timely follow-up assessment though ideal is sometimes
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not possible. It is possible that the clinical condition of the
patient might have changed in those 4 weeks.

Conclusion

I-FJS is a valid, reliable and reproducible score for hip func-
tion. It is devoid of any floor or ceiling effect. Responsive-
ness of FJS could not be found in this study. But with good
validity and reliability established, the Hindi version of FJS
could be an effective tool for studying hip function in the
Indian population.
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