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Abstract
Background/Purpose  Forgotten Joint Score (FJS) is designed to asses patient recovery post Total Knee Arthroplasty (TKA) 
in a new dimension. It assess the ability to forget the operated joint as artificial during activities of daily living. New Knee 
Society Score (NKSS) is developed to encompass objective and subjective outcome as well as an assessment of patient 
expectation and satisfaction. Our purpose was (1) to determine FJS at 1 year post TKA in Indian Patients, and (2) to assess 
convergent validity between FJS and the NKSS. We hypothesised that FJS should strongly correlate with the Satisfaction 
(SS) and Knee perception(KPS) sub-component of NKSS
Methods  We enrolled 181 patients who underwent primary TKA during an 8-month duration. They were prospectively 
followed up at 1-year review clinic when FJS and NKSS were administered. 169 patients completed the assessment forms 
and 13 patients were lost to follow-up. Statistical evaluation was done with Spearman correlation test.
Results  Mean FJS at 1 year was 66.6 ± 25.9 with 14% ceiling and 1% floor effects. There was a mild to moderate correlation 
of FJS with NKSS (p < 0.001, r = 0.47) and its sub-scores (p < 0.001; r = 0.43 and r = 0.44). There was a weak correlation 
of FJS with NKSS sub-components of SS and KPS (p < 0.001; r = 0.37 and 0.25, respectively).
Conclusion  Mean FJS at 1 year post TKA showed convergent validity with NKSS; however, the correlation was not strong 
enough to use them interchangeably. Hypothesis that FJS should strongly correlate with the NKSS sub-components of 
satisfaction and joint perception was refuted. We conclude, FJS provides unique evaluation in recovery post TKA, different 
from NKSS.
Level of Evidence  Level III.
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Introduction

Over the years, several outcome measures have been 
developed to evaluate results of Total Knee Arthroplasty 
(TKA). The challenges are to include both the patient’s 
subjective assessment of the implanted joint’s function 
and the objective assessment done by the clinician, while 
limiting the respondent burden. There remains a small 
percentage of patients who record good scores on some 
well-established scores and yet remain dissatisfied after 
surgery. The search for an ideal outcome measure has thus 
continued. There has been an increasing amount of interest 
in Forgotten Joint Score (FJS), a patient reported outcome 
measure (PROM) which uses a novel dimension of “forget-
ting the joint” in activities of daily living as a benchmark 
to evaluate the outcome of the implanted joint. A status 
of “forgotten joint” would integrate a variety of variables 
like pain, stiffness, function in activities of daily living, 
patient expectations, and psycho-social factors [1]. FJS 
is reported to provide useful information supplementing 
other scores [2–4]. In our practice, we use the New Knee 
Society Score (NKSS) developed from its predecessor the 
Knee Society Score as our routine outcome measure for 
arthroplasty patients. NKSS is designed to combine the 
surgeon assessed objective outcome (OKS), patients’ eval-
uation of subjective recovery as well as assessment of their 
expectation and satisfaction (SKS) [5, 6]. We decided to 
study the FJS in our patients and compare it to the NKSS.

Our Primary aim was to determine FJS values for 
Indian patients at 1 year post TKA along with its floor 
and ceiling effects. Our secondary aim was to determine 
the convergent validity of FJS with NKSS and its sub-
components. We aimed to see if FJS and NKSS could be 
used interchangeably. Further, we hypothesised that ‘for-
getting the joint’ concept correlates to a more ‘normal’ 
perception of the implanted joint, and should translate 
into better satisfaction post TKA. As per our hypothesis, 
we expected a strong correlation between FJS and sub-
components of NKSS namely—Satisfaction (SS) and Knee 
Perception(KPS) which we have elaborated in ‘Methods’ 
section. To our knowledge, there is no study in literature 
that has correlated the two PROMS of FJS and NKSS in 
this manner.

Materials and Methods

This study was undertaken at Lilavati Hospital & Research 
Centre, Mumbai from 1st June, 2016. We enrolled all 
patients who had undergone primary TKA by the same 
operating surgeon (RNM), between 1st June 2016 and 28 

February 2017. These patients had a uniform procedure 
using Computer Assisted System (Kolibri navigation sys-
tem, Brainlab, Munich, Germany) and one of the two knee 
implants (PFC Sigma or Attune implant, DePuy Ortho-
paedics Inc, Warsaw, IN, USA). Their post-operative pro-
tocol and rehabilitation were also uniform. The enrolled 
patients were called to attend 1 year review clinic where 
FJS and NKSS were administered apart from clinical and 
radiographic examination by the Joint Replacement Fellow 
(AD). Study was approved by our IRB. During the speci-
fied period, 181 patients (222 knees) including 41 patients 
who had single stage sequential bilateral arthroplasties 
presented with primary TKA. Of these 181 patients, 151 
patients (186 knees) attended the review clinic within the 
specified time of 12–14 months post primary procedure, 
while 17 patients (21 knees) completed the forms with 
the help of their physiotherapist and sent them via email. 
There were 13 patients (15 knees) who could do neither 
and were considered lost to follow-up. Thus, we had 168 
patients (207 knees) for whom complete data were avail-
able for analysis (Fig.  1 Flowchart). Of 168 patients, 
37 were males and 131 were females, with mean age of 
66.9 years (37–85), and mean BMI of 30.2 (19–49). 

At the review clinic, patients underwent clinical and 
radiographical examination, and were administered FJS 
and NKSS.

FJS consists of a self-administered questionnaire on 12 
activities asking patients to report on how aware they are of 
their artificial joint in everyday life [1]. For each of the 12 
activities, they are made to select from 5 answers, which rep-
resent the level of awareness—from never aware (0 points) 
to mostly aware (4 points). Thus, each response is given a 
score (from 0 to 4). The sum of all responses divided by the 
number of completed items gives a mean value which is 
multiplied by 25 to obtain a score range of 0–100. Finally, 
the obtained score is subtracted from 100, to change the 
direction of the final score so that a higher score represents a 
higher level of forgetting or a low degree of awareness of the 
artificial joint. Also, if more than 4 out of 12 responses are 
missing, then that score is not used, as per the developer’s 
recommendation.

NKSS is the summation of the Objective knee Score 
(OKS) of 100 points and Subjective knee score (SKS) of 
155 points, giving a maximum total score of 255 points. 
The SKS (155 points) is calculated from a self-adminis-
tered questionnaire and consists of two sub-scores, Func-
tion Score (FS, 100 points) and Expectation and Satisfaction 
Score (ESS, 55 points). OKS (100 points) is obtained from 
a combination of clinical examination and a self-adminis-
tered questionnaire which includes a question regarding the 
patients’ perception of his implanted knee i.e. “Does this 
knee feel ‘normal’ to you?” The patient has to select one of 
three responses i.e. ‘Always’, ‘Sometimes’ or “Never” with 
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respective scores of 5, 3, and 0. We have labelled this as 
the Knee Perception sub-component (KPS) for the purpose 
of this study. Its lowest value is 0 and maximum value is 
5, higher score representing more natural joint perception.

Bilateral patients were scored twice, thus each knee had 
its own FJS and NKSS.

We used the SPSS software V15.0 (Statistical Package 
for Social Sciences Version 15.0) for the statistical analysis. 
Evaluation was done to determine, for both FJS and NKSS, 
mean with standard deviation (SD), median with IQR, range. 
Also for each score, ceiling and floor effects (number of 
patients achieving maximum or minimum possible scores, 
respectively) were calculated. Shapiro–Wilk tests were 
applied to test whether distribution of FJS & NKSS were 
normal or not normal. Shapiro–Wilk test values for FJS 
were test statistic = 0.94, S, P < 0.001 and for NKSS test 
statistic = 0.98, S, P = 0.003, concluding that the distribu-
tion were not normal. Therefore, Spearman Correlation test 
was run to assess the convergent validity of FJS with NKSS 
and sub-scores as well as for correlating the post-operative 
range of flexion achieved at 1 year. If the correlation was 
found to be significant (p < 0.05), the strength of correlation 
was determined by the Spearman’s correlation co-efficient 
“r”. r < 0.2 indicated clinically irrelevant correlation, r = 
0.2–0.4 indicated weak correlation, r = 0.4–0.6 indicated 
moderately strong correlation and r > 0.6 indicated strong 
correlation [7].

Results

FJS at 1 year: the median value for FJS was 68.8 (IQR 
40.9, mean 66.6, SD 25.9, range 0–100). The raw statistics 
of 207 patients are tabulated in (Table 1). FJS exhibited a 
14% ceiling effect and 1% floor effect.

NKSS at 1 year: the median value for NKSS was 194 
(IQR 171, mean 191.7, SD 27.1, range 125–242). The raw 
statistics of 207 patients are tabulated in (Table 1). No 
ceiling effect or floor effect was seen with NKSS (Table 1).

There was a positive correlation of FJS with NKSS and 
its sub-scores, and the correlation was moderately strong 
(p < 0.001; 0.37 < r < 0.47) (Table 2). There was a posi-
tive correlation of FJS with NKSS sub-components of SS 

Fig. 1   Study flowchart

Table 1   Statistics for FJS and 
NKSS at 1 year

Score N Median (IQR) Mean (SD) Range Ceiling effect Floor effect

FJS 207 68.8 (50, 90.9) 66.6 (25.9) 0, 100 14% 1%
NKSS 207 194 (171, 210) 191.7 (27.1) 125, 242 0% 0%

Table 2   Correlation of FJS with NKSS and its sub-scores at 1 year

rho = Spearman’s correlation co-efficient (r)

Study parameter Spearman correlation test

p value rho (95% CI)

1 year NKSS  < 0.001 0.47 (0.36, 0.57)
OKS  < 0.001 0.43 (0.31, 0.53)
SKS  < 0.001 0.44 (0.32, 0.54)
SS  < 0.001 0.37 (0.25, 0.48)
KPS  < 0.001 0.25 (0.12, 0.37)
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and KPS but the correlation was weak (r = 0.37 and 0.25, 
respectively).

Discussion

FJS is generating increasing interest as a useful score and we 
undertook this study to identify its value in Indian patients 
at 1 year post TKA and compare it with one reported from 
other population. Additionally, we hypothesised that FJS 
should strongly correlate with the NKSS sub-components 
of satisfaction and joint perception. We did find this corre-
lation to be positive but it was weak. Thus, this hypothesis 
was refuted. We also wanted to see if FJS and NKSS could 
be used interchangeably which could address the issue of 
increased respondent burden with NKSS. Our study results 
showed just moderate correlation between the two scores, 
i.e. they could not be interchanged for each other. This sug-
gests that FJS possibly captures information which is unique 
and different than NKSS in the assessment of patient’s out-
come post TKA.

We found the mean value of FJS at 1 year to be 66.6 (SD 
25.9) which was comparable to the range from 44.8 to 88.5 
reported in literature from rest of the world [8–16]. Beherend 
et al. have reported post TKA FJS of 56.3 (SD 30.5), but the 
exact post-operative duration at which the assessment was 
done was not reported [1]. Interestingly, they also studied 
a healthy control population with no knee/hip arthritis and 
reported a mean knee FJS of 71.7. Similarly, Geisinger et al. 
established normative values for the mean FJS as 66.8 in 
the United States’ general population [17]. Thus our Score 
of 66.6 at 1 year compares well with the score from rest of 
the world post TKA as well as what has been reported in the 
normal population.

A strong Ceiling effect impairs a scales sensitivity to 
change over time and ability to discriminate well between 
different well performing groups. We found a ceiling effect 
of 14% with FJS, while NKSS showed a 0% ceiling effect. 
We have reported 0% ceiling effect with NKSS in our earlier 
study also [18]. This indicates that the NKSS outperforms 
FJS in terms of discriminatory power. We found a low floor 
effect of 1% with FJS, and 0% with NKSS.

FJS is a unique score assessing satisfaction post surgery 
as a measure of the ability of the patient to consider the joint 
as normal, i.e., if you consider the joint as normal you tend 
to be more satisfied. Our hypothesis that forgetting the joint 
in activities of daily living which is captured by FJS should 
co-relate with natural perception of the joint captured by 
KPS and SS of NKSS. However, our study results showed 
that this was not the case. Our purpose was that if they co-
relate strongly we would may be do away with FJS and get 
the same information with NKSS. This would help reduce 
the respondent burden on patient [18]. There are no other 

studies in literature that has looked at this comparison. Fur-
ther FJS did show significant correlation with NKSS and its 
other sub-scores; however, the correlation was only moder-
ate. This would suggest that the FJS and NKSS show parallel 
movement but may not be interchangeable with each other. 
FJS possibly captures information which is unique and dif-
ferent than NKSS in assessment of patient’s outcome post 
TKA.

The limitation of our study is that we cannot comment on 
whether our findings can be generalised to varied popula-
tions. A large, multicentric study would be needed to con-
firm our findings.

In conclusion, FJS at 1 year post TKA in Indian patients 
had a mean value of 66.6, with 14% ceiling effect and 1% 
floor effect. This is comparable to data from the rest of the 
world. FJS showed convergent validity with NKSS and its 
sub-scores; however, the correlation was not strong enough 
to suggest that scores are interchangeable. Our hypothesis 
that FJS should strongly correlate with the NKSS sub-com-
ponents of satisfaction and joint perception was refuted. We 
conclude that FJS provides a unique aspect to evaluation of 
recovery post TKA which is different to NKSS.
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