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Introduction: Several patient-reported outcome measurements (PROMs) are used to evaluate the outcomes 

after knee arthroplasty. Joint awareness in everyday life, which is a new aspect to evaluate the outcome and the 

ability to forget the artificial joint, is claimed as the ultimate goal resulting in maximum patient satisfaction. 

The purpose of this study is to translate and validate a Thai version of the Forgotten Joint Score (TH-FJS). 

Methods: We performed the Thai translation procedure based on an internationally accepted standard. 

Between November 2017 and June 2018, we evaluated the TH-FJS for validity and reliability. In the validity 

study, the patient following knee arthroplasty completed the TH-FJS questionnaire, Oxford Knee Score (OKS), 

and Western Ontario & McMaster Universities Osteoarthritis Index (WOMAC). The test-retest evaluation was 

performed in the reliability study with a 2-week interval. A ceiling effect was defined as participants reaching a 

score within 15% of the maximum score. 

Results: There were 85 patients (average age, 71.0 years) included in this study. The test-retest reliability of the 

TH-FJS was high with an intraclass correlation coefficient (ICC) = 0.95 (95% CI 0.9, 0.97). We found a high 

level of internal consistency with a Cronbach’s α of 0.92. The ceiling effect for the TH-FJS was 28%, as 

compared to 49% for OKS, and 58% for WOMAC. 

Conclusion: The Thai language version of the FJS had high level of internal consistency and was proved to be a 

reliable tool for evaluating knee arthroplasty patients in Thailand. The low ceiling effect characteristic of the 

score can help the surgeon to detect small difference in the good and excellent outcomes after knee arthroplasty. 
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Introduction 

Knee arthroplasty is one of the most 

effective treatment options for pain relief and 

functional recovery in patients with severe knee 

osteoarthritis
(1)

. In the past, the outcomes of the 

knee arthroplasty were evaluated using mainly on 

the measurements from surgeon-centered view, 

such as the postoperative range of motion (ROM), 

joint stability, implant survivorship, and 

radiographic parameters. Despite the fact that knee 

arthroplasty is one of the most successful operation 

and has the reliable outcomes, there are 

approximately 20% of the patients report 

dissatisfaction following knee replacement
(2)

. 

Harris et al.
(3)

 reported there was a discordance 

between patient satisfaction and surgeon 

satisfaction (90.3% vs. 94.5%) in 331 total knee 

arthroplasty (TKA).  

The patient satisfaction becomes the 

important part of the outcome evaluation after knee 

arthroplasty. The surgeons have to use the patient-

reported  outcome  measures (PROMs) as  a  tool to 
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access the patient satisfaction with the treatment. 

There are many patient satisfaction measurement 

tools reported in the literature. The commonly used 

PROMs include the 12-item Short Form Health 

Survey (SF-12)
(4)

, the Western Ontario and 

McMaster Universities Arthritis Index 

(WOMAC)
(5)

, the Knee injury and Osteoarthritis 

Outcome Score (KOOS)
(6)

, and the Oxford Knee 

Score (OKS)
(7)

. 

In 2012, Behrend et al.
(8)

 proposed the 

Forgotten joint score (FJS) as a new aspect of 

PROMs.  

The questionnaire measures the patient's 

ability to forget the artificial joint in everyday life. 

The concept is that loss of awareness of the 

artificial joint can define as the ultimate goal and 

resulting in maximum patient satisfaction. Many 

publications trended to use the FJS as one of the 

outcome measurements not only in the field of the 

hip and knee arthroplasty
(9-11)

, but also the 

arthroscopic surgery
(12,13)

.  

The FJS has the unique characteristic of 

lower ceiling effect when compared to other 

PROMs
(14)

. In terms of the low ceiling effect, the 

FJS has an ability to discriminate between patients 

with good outcomes and patients with excellent 

outcomes which makes the FJS an interesting tool 
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for the outcome measurement to detect subtle 

difference in this group of patients.  

The FJS is a self-administered 

questionnaire. It has been translated into many 

different languages worldwide
(15-18)

. However, the 

applicability of the FJS for the Thai population is 

questionable because there is a difference both in 

language and culture between Thai people and the 

people in the western countries, where the 

questionnaire was developed. 

The objectives of the study were to 

develop a Thai version of the FJS and to evaluate 

the validity and reliability of the Thai version of the 

FJS (TH-FJS). 

 

Materials and Methods 

Translation 

A Thai version of the FJS was developed 

using the internationally accepted standard process 

in translating of the health status questionnaires
(19)

 

and was also approved by the developer of the 

original FJS. Translation methods included:  

1) Two forward translations into Thai, 

performed by two people working independently 

from each other 

2) Reconciliation of the two translations 

by three senior arthroplasty surgeons in our center 

who chooses the better version for each item, or 

merges the two in order to achieve the optimal 

translation 

3) Two back translations into English, 

performed by two bilingual translators working 

independently from each other and who have not 

seen the original English questionnaire 

4) Review of the translation report and 

comments from the developer team 

5) Proofreading by a professional 

translator 

6) Pilot-testing on 10-15 patients with 

knee and hip problems 

7) Review of the report of the pilot-

testing 

8) Established the finalized Thai version 

of the FJS (TH-FJS) 

 

Patients 

A prospective descriptive study was 

conducted at the outpatient clinic, Department of 

Orthopaedics, Faculty of Medicine, Chulalongkorn 

University from November 2017 to June 2018. The 

study protocol was approved by the Ethics 

Committee of Faculty of Medicine, Chulalongkorn 

University. The informed consent from each 

participant was obtained before inclusion into the 

study. 

The patients who underwent unilateral 

unicompartmental knee arthroplasty (UKA) or total 

knee arthroplasty (TKA) for at least 12 months 

postoperative period with sufficient reading and 

comprehension capacity were included in the study. 

The exclusion criteria included another disorders of 

the lower extremity, mental disorders such as 

dementia, and revision surgery for any causes. 

All participants were asked to complete 

the TH-FJS, OKS, and WOMAC for the validity 

study. For the test-retest reliability study, some 

participants were asked to complete the second TH-

FJS questionnaire at least 2 weeks interval from the 

first questionnaire. 

 

The Forgotten Joint Score 

The FJS is a self-administered 

questionnaire. It measures the awareness of the 

artificial joint using a five-grade Likert scale. The 

FJS comprises of 12 questions (Table 1.) regarding 

whether patients are aware of having the artificial 

joint during activities of daily living (such as being 

in bed at night, climbing stairs, and taking a bath). 

The scoring method of the FJS is as follows: 0, 

never; 1, almost never; 2, seldom; 3, sometimes; 4, 

mostly. The mean value for the 12 items is 

multiplied by 25, and the obtained value is 

subtracted from 100. The final score range is 0 

(worst) to 100 (best). 

 

Table 1 Questions included in the FJS 

questionnaire (adapted from
(17)

) 

 

 
 

Statistical analysis 

The test-retest reliability was evaluated 

using the intraclass correlation coefficient (ICC) 

estimated from a one-way ANOVA model. The 

ICC calculated was classified in terms of according 

to the guidelines presented by Landis and Koch
(20)

: 

< 0.2, poor; 0.2-0.4, fair;    0.4-0.6, moderate; 0.6-

0.8, substantial; and > 0.8, almost perfect. 

Cronbach’s α was used to evaluate the internal 

consistency of the FJS, which measures the extent 

to which each of the 12 items of the FJS 

questionnaire measure the same construct. A 

Cronbach’s α of > 0.9 was considered 

satisfactory
(21)

. 

A ceiling effect was defined as when 

patients reached a score within 15% of the 

maximum achievable score for the FJS (≥ 85 

points) and the OKS (≥ 41 points). Statistical 

analysis was performed using SPSS software. A p-

value < 0.05 was considered statistically 

significant. 
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Results 
The Thai version of the FJS (TH-FJS) 

includes the knee questionnaire and hip 

questionnaires (Fig. 1, 2). Of the 90 patients, 5 

were excluded. The remaining 85 patients 

comprised 13 men and 72 women (Table 2.). Their 

mean age was 71.0 years (range 53-93 years), and 

the mean time since surgery was 49.3 months 

(range, 12-168 months). 21 patients (24.7%) 

underwent UKA and 64 patients (75.3%) 

underwent TKA. The mean score values of the TH-

FJS, WOMAC, and OKS are shown in Table 3., 

and the distribution of each score are shown in Fig. 

3.  

The TH-FJS showed almost perfect test-

retest reliability with ICC of 0.95 (95% CI 0.9, 

0.97) and high level of internal consistency with 

Cronbach’s α of 0.92. The ceiling effect was lower 

for the TH-FJS (28%) than for the OKS (49%) and 

WOMAC (58%). 

 

 

Table 2 Demographic characteristics 

 

 
 

Table 3 Mean score values of FJS, WOMAC, and OKS 

 

 
 

 
 

Fig.1 TH-FJS Knee Questionnaire 
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Fig.2 TH-FJS Hip Questionnaire 

 

 

 
 

Fig.3 Distribution of each score 

 

 

Discussion 
Although knee arthroplasty has been a 

successful operation with a reliable outcome after 

the surgery, advances of orthopedic technologies is 

continuing. In the recent years, there was 

improvement in the implant designs, biomaterials, 

surgical techniques, perioperative cares, and 

postoperative rehabilitation resulting in better 

postoperative outcomes. The outcome evaluation 

after knee arthroplasty can be classified into two 

main categories including the surgeon-based 

outcomes and PROMs. The PROMs has been 

developed because there was increasing more 

concern on the patient’s satisfaction as one of the 

key to indicate the successful surgery.  

FJS is one of the new PROMs developed 

in 2012
(8)

 that have been used increasingly both in 

the clinical setting and in the literature. The major 

advantage of the FJS compared to other PROMs is 

that it has lower ceiling effect
(14)

. While other 

PROMs reported maximum achievable scores in 

the patients with good postoperative outcomes, the 

FJS still showed recorded scores within the range. 

So FJS can discriminate among patients with good, 

very good, and excellent outcomes. In this study, 

TH-FJS had lower ceiling effect when compared 

with OKS and WOMAC, which was similar to the 

previous studies
(15,17)

. 

FJS is the self-administered questionnaire. 

The outcomes of the questionnaire will be valid and 

reliable when the patients have to read and answer 
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the questionnaire by themselves. However, in order 

to use the FJS effectively in the Thai patients, we 

have to translate the FJS to accommodate the 

different language and culture of individual country 

which is not the same as the originally developed 

FJS country.  

The Thai translation process of the FJS is 

performed using the internationally accepted 

standard process
(19)

 and all the steps of the 

translation were under the supervision from the FJS 

developer team. The reliability study showed that 

TH-FJS had high level of internal consistency 

demonstrated by Cronbach’s α which was similar 

to that of other studies
(15-17)

. The test-retest 

reliability in this study was almost perfect 

reliability from the high value of the ICC which 

was also similar to that of other studies
(16,17)

. 

 

Conclusion 
The Thai language version of the FJS had 

high level of internal consistency and was proved 

to be a reliable tool for evaluating knee arthroplasty 

patients in Thailand. The low ceiling effect 

characteristic of the score can help the surgeon to 

detect small difference in the good and excellent 

outcomes after knee arthroplasty. 
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การแปลและการตรวจสอบความถูกต้องของ Forgotten Joint Score ฉบับภาษาไทยต่อผู้ป่วยที่รับการผ่าตัด

เปลี่ยนข้อเข่าเทยีม 
 
ปริวฒัน์ ทวกีติกิลุ, พบ, สีหธัช งามอุโฆษ, พบ, อารี ตนาวล,ี พบ 
 
บทน า: มีการใช้แบบประเมินโดยตัวผู้ป่วยเอง (patient-reported outcome measurements (PROMs)) ในการประเมินผลลัพธ์
หลังการผ่าตัดเปล่ียนข้อเข่าเทียมมากมายในปัจจุบัน การรู้สึกถึงข้อต่อในชีวิตประจ าวันน้ันถือเป็นรูปแบบใหม่ในการ
ประเมินผู้ป่วยหลงัการผ่าตัดเปล่ียนข้อเทียม โดยเช่ือว่าการลืมว่ามีข้อเทียมน้ันๆในการท ากิจวัตรประจ าวันได้ถือว่าเป็นการ
ประสบความส าเร็จของการผ่าตัดรวมท้ังแสดงถึงความพึงพอใจของผู้ ป่วยอย่างมาก จุดประสงค์ของการศึกษานี ้เพ่ือแปล
และตรวจสอบความถกูต้องของ Forgotten Joint Score ฉบับภาษาไทย 
ระเบียบวิธีวิจัย: คณะผู้ วิจัยท าการแปล Forgotten Joint Score ฉบับภาษาไทย ตามระเบียบวิธีท่ีได้รับการยอมรับตาม
มาตรฐานสากล จากน้ันท าการประเมินความถูกต้องและความน่าเช่ือถือของ Forgotten Joint Score ฉบับภาษาไทย 
การศึกษาความถกูต้องน้ัน ผู้ เข้าร่วมวิจัยต้องตอบแบบสอบถาม Forgotten Joint Score ฉบับภาษาไทย, Oxford Knee Score 
(OKS) และ Western Ontario & McMaster Universities Osteoarthritis Index (WOMAC) การศึกษาความน่าเช่ือถือ ใช้การ
ประเมิน test-retest reliability โดยให้ผู้ป่วยตอบแบบสอบถามซ า้อีกคร้ังท่ีเวลาอย่างน้อยสองสัปดาห์จากแบบสอบถามคร้ัง
แรก การประเมิน ceiling effect ของแบบสอบถาม ใช้เกณฑ์ท่ีคะแนนอยู่ภายใน 15% ของคะแนนเตม็ของแบบสอบถามน้ัน 
ผลการศึกษา: ระหว่างเดือนพฤศจิกายน 2560 ถึง มิถนุายน 2561 มีผู้ เข้าร่วมวิจัย 85 คน (อายเุฉล่ีย 71 ปี) การประเมิน test-
retest reliability ได้ค่าท่ีสูง จากค่า intraclass correlation coefficient (ICC) = 0.95 (95% CI 0.9, 0.97) อีกท้ังยังพบค่า  
internal consistency ท่ีสูงเช่นกัน โดยค านวณค่า Cronbach’s α = 0.92 การประเมิน ceiling effect พบว่า Forgotten Joint 
Score ฉบับภาษาไทยมีค่า ceiling effect 28% เปรียบเทียบกับ OKS ซ่ึงมีค่า 49% และ WOMAC ซ่ึงมีค่า 58% 
สรุป: Forgotten Joint Score ฉบับภาษาไทย มีค่า internal consistency ท่ีสูง อีกท้ังยงัเป็นเคร่ืองมือท่ีใช้ในการประเมินผู้ ป่วย
เปล่ียนข้อเข่าเทียมท่ีมีความน่าเช่ือถือ ค่า ceiling effect ท่ีต  า่ของแบบสอบถามนีย้ังช่วยให้แพทย์สามารถแยกความแตกต่าง
ของผู้ป่วยกลุ่มท่ีได้ผลลพัธ์หลงัการผ่าตัดท่ีดีและดีมากได้อีกด้วย 
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