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Abstract

Background The low anterior resection syndrome (LARS) score is a patient-reported outcome measure to evaluate

the severity of bowel dysfunction after rectal cancer surgery by scoring the major symptoms of LARS. The aim of

this study was to translate the English version of the LARS score into Japanese and to investigate the validity and

reliability of the LARS score.

Methods The LARS score was translated in Japanese following current international recommendations. A total of

149 rectal cancer patients completed the LARS score questionnaire and were also asked a single question assessing

the impact of bowel function on quality of life (QoL). A total of 136 patients answered the LARS score questionnaire

twice.

Results The Japanese LARS score showed high convergent validity, based on its good correlation between the LARS

score and QoL (p\ 0.001). The LARS score was able to discriminate between patients according to the tumor

distance to anal verge (p\ 0.001), type of surgery (p\ 0.001), and time since surgery (p = 0.001). Patients after

ultra-low anterior resection and intersphincteric resection showed especially high scores. The score also had high

test–retest reliability (intraclass correlation coefficient: 0.87).

Conclusion The Japanese LARS score is a valid and reliable tool for measuring LARS. The LARS score is

appropriate for assessments in postoperative bowel function and international comparison. Using this score, patient-

reported outcome measures of LARS in Japanese patients can be shared internationally. Additional validation reports

from non-English speaking countries can support the LARS score as a worldwide assessment tool for postoperative

bowel dysfunction.

Introduction

Colorectal cancer is the most common cancer in Japan, and

approximately 44,000 cases of cancer located in rectosig-

moid and rectum are diagnosed annually [1, 2]. Up to 80%

of rectal cancer patients currently undergo sphincter-pre-

serving surgery, which includes anterior resection (AR);

low anterior resection (LAR); and for very low rectal

cancer, ultra-low anterior resection (ULAR) and inter-

sphincteric resection (ISR). These surgeries were devel-

oped due to a better understanding of cancer biology,

improved surgical technology, and the patient’s desire to

avoid a permanent stoma and have better quality of life

(QoL).

Up to 90% of patients after sphincter-preserving surgery

have changes in bowel habits. Symptoms range widely

from increased bowel frequency to fecal incontinence or
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evacuatory dysfunction and urge. The combination of

symptoms after sphincter-preserving surgery is referred to

as low anterior resection syndrome (LARS). Previously,

LARS was thought to be transient, and most patients

resolve within 1 year. However, recent long-term studies

show that adverse symptoms continue, and LARS is not a

short-lived neorectal irritability, but a result of permanent

changes in the postoperative period [3].

Although LARS may severely affect a patient’s QoL, a

reliable estimate of prevalence and patient impact does not

exist. One of the major reasons for this is the fact that there

is no broadly accepted outcome measure for postoperative

bowel dysfunction [4, 5]. A number of instruments were

applied to measure functional bowel outcomes in the past

reports; the Cleveland Clinic Florida Fecal Incontinence

Score (Wexner incontinence score) [6], the St Marks’ Fecal

Incontinence Grading Score [7], the Rockwood Fecal

Incontinence Severity Index [8], or the Fecal Incontinence

Quality of Life Scale (FIQL) [9]. However, these scores

were originally produced as a measure of simple inconti-

nence, and they are too narrow and specific for assessing

complicated dysfunctions such as LARS.

On 2012, Emmertsen et al. [10] developed ‘‘the LARS

score’’ in Danish. The LARS score is a patient-reported

outcome measure to evaluate the severity of bowel dys-

function after rectal surgery by scoring the major symp-

toms of LARS: incontinence (flatus and liquid stool),

frequent bowel movements, fragmentation/clustering of the

stools, and urge. The original Danish version showed was

translated into English, and the English version has been

translated in 16 languages, and 7 languages (Danish [10],

English [11], Swedish, Spanish, German [12], Chinese

[13], and Lithuanian [14]) are formally validated. Valida-

tion of multi-languages will enable internationally stan-

dardized reports of LARS irrespective of the native

language. Moreover, reports from various regions in the

world will support the understanding of LARS and can

assist the LARS score as a well-validated international

assessment tool.

The aim of this study was to translate the English ver-

sion of the LARS score into Japanese and investigate its

validity in rectal cancer patients in Japan.

Methods

Translation

We granted permission by the original LARS score authors

to translate the LARS score into Japanese. The English

version of the LARS score (Table 1) [10] was translated to

Japanese by two independent professional translators

whose native language was Japanese. The translators

discussed any discrepancies between the two versions. A

common version was then established and was back-

translated to English by a third independent translator

whose native language was English. The third translator

was not familiar with the English version. The back-

translations were done to check whether the original

meaning of each question was preserved. The translations

followed the recommendations of the WHO and the

European Organization for Research and Treatment of

Cancer (EORTC) [15–17].

The final versions were checked and accepted by the

corresponding author (Japanese version of the LARS score,

http://sapmed-surg1.jp/medical/lars.shtml).

Participants

Patients with rectal cancer within 15 cm from the anal verge

following with curative sphincter-preserving surgery were

included in the study. Exclusion criteria were disseminated

or recurrent disease, presence of stoma less than 1 year after

surgery or stoma closure, aged\20 years, and patients with

mental dementia or inability to read/speak/understand the

Japanese language. Participants were identified through the

medical records of rectal cancer patients who were hospi-

talized at the gastrointestinal surgery department of Osaka

University. Demographic and clinical information was

obtained from the database. During the period from January

1, 2010, to December 31, 2013, 321 patients were treated

surgically and were included in this study on 2015.

Participants were contacted by posted mail to inform

them about the purpose of this study and asked to fill out

the questionnaire. The questionnaire was returned by mail.

Nonresponders were further contacted by phone. Data

collection and the contacting of participants were con-

ducted by an independent data center.

Questionnaire

All participants were sent an invitation to participate in the

study, and the Japanese LARS score questionnaire was

enclosed (Japanese version of the LARS score, http://

sapmed-surg1.jp/medical/lars.shtml). In addition, a sepa-

rate question to assess their QoL (‘‘Overall, how much does

your bowel function affect your quality of life?’’) was

included. The available responses were ‘‘not at all,’’ ‘‘a

little,’’ ‘‘some,’’ ‘‘a lot.’’ This extra question was added for

validation purposes to enable the investigation of the

association between the LARS score and QoL.

Test–retest

To examine the test–retest reliability of the score, all par-

ticipants who returned the first test were mailed the LARS
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score questionnaire again. The second test was mailed to

the participants 1–2 weeks after the completion of the first

test. If the time interval between the completions of the two

tests was outside the predefined interval of 1–8 weeks, data

were excluded from the analysis.

Statistical analysis

Convergent validity

The LARS score was computed and categorized into three

groups: no LARS (0–20 points), minor LARS (21–29

points), or major LARS (30–42 points), according to the

guidelines [10]. To facilitate the analysis of convergent

validity, participants were further categorized into three

QoL groups: categorization 1 ‘‘no, minor, some/major,’’ or

categorization 2 ‘‘no, minor/some, major’’ impact on QoL

groups.

For each QoL groups, the LARS score was calculated,

and the numerical values of the LARS score were statis-

tically tested. The association between the LARS groups

and the QoL groups was investigated by a 3-by-3 table, and

the percentage of perfect fit, moderate fit, and no fit was

calculated. When the LARS group and the QoL group was

in the same categorical level (e.g., ‘‘major LARS’’ and

‘‘some/major impact on QoL,’’ or ‘‘major LARS’’ and

‘‘major impact on QoL’’) it was regarded as perfect fit. A

mismatch in one categorical level was regarded as mod-

erate fit, and more than two levels of mismatch were

regarded as no fit.

The sensitivity and specificity of the major LARS for

predicting the patients with ‘‘some/major impact on QoL,’’

or ‘‘major impact on QoL’’ were also assessed by receiver

operating characteristic (ROC) curves.

Discriminative validity

Discriminative validity was evaluated by comparing

groups which were expected to differ with regards to

LARS: sex, age (over or less than 70 years), tumor distance

from the anal verge (higher or lower than 8 cm), type of

surgery, and time since surgery (time since stoma-free

rectal resection surgery or reversal surgery of temporary

stoma, early or late than 2.5 years). The definition for each

Table 1 English version of the LARS score

The aim of this questionnaire is to assess your bowel function. Please tick only one box for each question. It may be difficult to select only one

answer, as we know that for some patients symptoms vary from day to day. We would kindly ask you to choose one answer which best

describes your daily life. If you have recently had an infection affecting your bowel function, please do not take this into account and focus on

answering questions to reflect your usual daily bowel function

Q.1: Do you have occasions when you cannot control your flatus (wind)?

h No, never 0

h Yes, less than once per week 4

h Yes, at least once per week 7

Q.2: Do you ever have any accidental leakage of liquid stool?

h No, never 0

h Yes, less than once per week 3

h Yes, at least once per week 3

Q.3: How often do you open your bowels?

h More than 7 times per day (24 h) 4

h 4-7 times per day (24 h) 2

h 1–3 times per day (24 h) 0

h Less than once per day (24 h) 5

Q.4: Do you ever have to open your bowels again within 1 h of the last bowel opening?

h No, never 0

h Yes, less than once per week 9

h Yes, at least once per week 11

Q.5: Do you ever have such a strong urge to open your bowels that you have to rush to the toilet?

h No, never 0

h Yes, less than once per week 11

h Yes, at least once per week 16

Add the scores from each of the five answers to one final score

Interpretation: 0–20 = No LARS 21–29 = Minor LARS 30–42 = Major LARS
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surgery is as following, AR: partial proctectomy with

anastomosis above the peritoneal reflection, LAR: partial

proctectomy with anastomosis below the peritoneal

reflection [18], ULAR: complete proctectomy with the

colon directly connected to the anal canal with the anas-

tomosis 2 cm proximal to the dentate line [19], ISR:

complete proctectomy with a partial or total resection of

the internal anal sphincter using a perineal approach, and

the anastomosis was at the same level of the dentate line or

even distal with a hand-sewn coloanal anastomosis

[20, 21]).

Test–retest reliability

In the analysis of the test–retest reliability, the extent of

agreement between the LARS score at the first and second

test was demonstrated on a Bland–Altman plot with limits

of agreement. The correlation between the numerical val-

ues of the first and second LARS scores was assessed by

the intraclass correlation coefficient. The difference

between the numerical values of the LARS scores for the

two tests was tested by the paired t test.

In addition, the agreement between the first and second

response was explored by computing the percentages of

perfect, moderate, and no agreement. When the answer was

same for both the first and second test it was judged as

perfect agreement, a difference for one category was

moderate agreement, and difference over two categories

was no agreement.

Differences were tested using the Mann–Whitney U test

or Kruskal–Wallis test, depending on the data type and

distribution. All p values\0.05 were considered statisti-

cally significant. All statistical analyses were performed

using IBM SPSS Statistics 18 (SPSS Japan Institute,

Tokyo, Japan,).

Ethics

This study was approved by the biomedical ethics com-

mittee of the Osaka University (IRB15074). Informed

consent was obtained from all patients who participated in

the study at the time of the first contact by mail.

Results

Translation

The double-forward translations revealed no discrepancies.

The backward translations to English were an exact match

and confirmed that the original meaning of each of the five

questions was retained.

Participants

There were 321 consecutive rectal cancer patients, and 196

patients met the criteria and were eligible for the study. Of

the 196 eligible patients, 153 responded (78.1%). Four

returned incomplete questionnaires, and 149 patients were

included in the statistical analysis (76.0%). The clinical and

demographic characteristics of the participants are pre-

sented in Table 2. According to the LARS score, 55

(36.9%) patients had ‘‘no LARS,’’ 36 (24.2%) had ‘‘minor

LARS,’’ and 58 (38.9%) had ‘‘major LARS.’’

Convergent validity

The median LARS scores for each QoL groups are as

following; No impact on QoL (n = 20): median LARS

score 11 (range 0–20), minor impact on QoL (n = 34): 19

(0–37), Some impact on QoL (n = 65): 29 (5–39), major

impact on QoL (n = 30): 38 (7–41). With the QoL cate-

gorization 1, the LARS scores were, No: 11 (0–20), minor:

19 (0–37), some/major: 31 (5–41), and the scores between

each category were statistically significant (no vs. minor

p = 0.02, minor vs. some/major p\ 0.001, Mann–Whit-

ney U test). With the QoL categorization 2, the LARS

scores were, No: 11 (0–20), minor/some: 27 (0–39), major:

38 (27–41), and the results are shown in Fig. 1.

With the QoL categorization 1, the fit between the

LARS group and QoL group was 55.7% perfect fit, 32.2%

moderate fit, and 12.1% no fit. With the categorization 2,

the results are shown in Table 3.

The ROC curve of LARS score predicting patients with

‘‘some/major impact on QoL’’ showed an area under curve

AUC 0.83 (95% CI 0.77–0.90), with 54.7% sensitivity and

88.8% specificity. For predicting patients with ‘‘major

Table 2 Patient and treatment characteristics of participants

(n = 149)

Values

Male/female [n(%)] 94/55 (67/33)

Age at surgery [years (range)] 64 (28–90)

Tumor stage [n(%)]

T0–T2 90 (60)

T3–T4 59 (40)

Tumor distance to anal verge [cm (range)] 10 (3–15)

Type of surgery [n(%)]

AR 39 (26)

LAR 67 (45)

ULAR 33 (22)

ISR 10 (7)

Time since surgery [years (range)] 3.8 (1.3–6.9)
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impacts on QoL,’’ the ROC curve is shown in Fig. 2, with

86.6% sensitivity and 73.1% specificity.

Discriminative validity

Patients grouped according to the tumor distance to anal

verge, type of surgery, and time since surgery showed

significant differences in LARS scores (Table 4). The

LARS score gradually increased depending on the tumor

distance from anal verge (Fig. 3a), and the type of surgery

(Fig. 3b).

Test–retest reliability

A total of 149 patients were asked to complete the LARS

score twice, and 136 responded to both questionnaires

(response rate 91.3%). Figure 4 illustrates the Bland–Alt-

man plot of the differences between LARS scores on the

first and second tests. There was no statistically significant

difference between LARS score on the first and second test

(p = 0.11, paired t test). The intraclass correlation was

0.87 (95% CI 0.81–0.91), indicating excellent reliability.

Fig. 1 LARS score versus impact in QoL. There was a significant

difference between each groups (*p\ 0.001, Mann–Whitney

U test)

Table 3 Agreement between the QoL group and the LARS category

Impact of bowel function on QoL

No Minor/some Major

No LARS 20 (13.4%) 34 (22.8%) 1 (0.7%)

Minor LARS 0 (0%) 33 (22.1%) 3 (2.0%)

Major LARS 0 (0%) 32 (21.5%) 26 (17.4%)

Perfect fit: 53.0%; moderate fit: 46.3%; no fit: 0.7%

Fig. 2 ROC curve shows the relation between LARS score and

major impact on QoL. Area under the curve = 0.891

Table 4 Discriminative validity of the LARS score

Group LARS score

n (%) Median (range) P

Sex 0.08*

Male 94 (63) 29 (0–41)

Female 55 (37) 23 (0–39)

Age (years) 0.34*

\70 111 (74) 27 (0–41)

[70 38 (26) 24 (0–41)

Tumor stage 0.11*

T0–T2 96 (64) 26 (0–41)

T3–T4 53 (36) 29 (0–41)

Tumor level (cm) \0.001*

\8 61 (41) 32 (4–41)

[8 88 (59) 22 (0–41)

Type of surgery \0.001**

ISR 10 (7) 38 (25–41)

ULAR 33 (22) 31 (4–41)

LAR 67 (45) 27 (0–41)

AR 39 (26) 17 (0–36)

Time since surgery (years) 0.001*

\2.5 39 (26) 32 (7–41)

[2.5 110 (74) 23 (0–41)

*Mann–Whitney U test

**Kruskal–Wallis test
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The degree of agreement between the initial test and the

retest for each of the five LARS score items, and the LARS

groups are presented in Table 5.

Discussion

This study translated the English version of the LARS

score into Japanese and validated the Japanese version of

the LARS score for rectal cancer patients in Japan. The five

items of the LARS score consisted of simple and

straightforward phrases; therefore, the translation into

Japanese was easily carried out.

The results of this study are very similar to those pre-

sented in previous publications. We believe that the Japa-

nese LARS score is semantically equivalent to the English

and other versions, and a practical international tool. The

high response rate and completion rate demonstrate that the

Japanese LARS score is easy to understand and to com-

plete, and feasible to use in daily clinical practice for

identifying patients with LARS.

In this study, we analyzed two types of QoL catego-

rization. The QoL measure in this study is not a validated

questionnaire, and in our understandings, ‘‘some’’ is an

intermediate value which has a potential for both ‘‘minor’’

and ‘‘major.’’ We believe there is no discrepancy in cate-

gorizing the ‘‘some’’ population in either groups, and in our

study, categorizing ‘‘no, minor/some, major’’ was appro-

priate to focus on patients with major LARS. However, this

is the limitation of our study that we used an unvalidated

measure to assess QoL. Several reports comparing LARS

score and validated QoL measures such as the EORTC

QLQ-C30 already exist [12, 22, 23]. An additional analysis

with a validated QoL score such as the Medical Outcomes

Study Short Form 36 (MOS SF36) [24, 25], or with other

fecal incontinence, such as FIQL [26–28] can provide

novel information for the validity of the LARS score.

In previous studies, a high LARS score was associated

with radiotherapy, tumor height, total mesenteric excision

Fig. 3 Comparison of LARS score in a tumor distance to anal

verge (*p = 0.018, �p[ 0.05), and b type of surgery (*p = 0.008,

**p = 0.045, ***p = 0.004) (Mann–Whitney U test)

Fig. 4 Bland Altman plot with 95% limits of agreement (- 13.4 to

15.4) illustrating the difference between the LARS score at the first

and second test

Table 5 Degree of agreement between the response of the first and

second test

Agreement

Perfect (%) Moderate (%) No (%)

Q.1 69.1 18.4 12.5

Q.2 71.3 22.1 6.6

Q.3 72.1 27.2 0.7

Q.4 72.8 22.8 4.4

Q.5 69.1 30.1 0.7

LARS category 63.2 33.1 3.7
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(TME), and elder age [10–12]. However, the concept of

TME/partial mesenteric excision (PME) is relatively new

in Japan, and information was not available in our data-

base. Our type of surgery classifications was AR/LAR/

ULAR/ISR, which was based on the type of resec-

tion. Differences in surgical procedures should affect the

functional outcomes, and as expected, the Japanese LARS

score gradually increased depending on the type of surgery.

These results suggest that the LARS score is able to dis-

criminate between patients undergoing different types of

surgery. The ULAR and ISR procedures showed especially

high LARS scores; moreover, patients undergoing ISR had

significantly higher LARS scores than those undergoing

ULAR. The difference between ISR and ULAR is the

resection of the internal anal sphincter, and the hand-sewn

anastomosis [20, 21]. Both factors may affect the postop-

erative bowel function, and further estimation in ISR is

expected.

Unfortunately, our study was a single center study, and

our cases included few neoadjuvant chemotherapy nor

neoadjuvant radiotherapy. Further data collection is nec-

essary to assess the population of major LARS in Japan,

and the risk factors including radiotherapy [29],

chemotherapy, diverting stoma [30], and anastomotic

leakage [31].

Conclusion

The Japanese version of the LARS score was proven to be

a valid and reliable for measuring LARS in Japanese rectal

cancer patients. The LARS score can be used in daily

clinical practice, and scientific studies to identify and fol-

low-up patients with LARS. From now on, patient-reported

outcome measures of LARS in Japan can be shared inter-

nationally, and additional translation and validation report

of a new language can support the LARS score as a

worldwide assessment tool for postoperative bowel

dysfunction.

Open Access This article is distributed under the terms of the

Creative Commons Attribution 4.0 International License (http://crea

tivecommons.org/licenses/by/4.0/), which permits unrestricted use,

distribution, and reproduction in any medium, provided you give

appropriate credit to the original author(s) and the source, provide a

link to the Creative Commons license, and indicate if changes were

made.

References

1. Center for cancer control and information services, National

Cancer Center, Japan. http://ganjoho.jp/reg_stat/statistics/stat/

summary.html. Accessed 14 Mar 2017

2. Japanese Society for Cancer of the Colon and Rectum (2016)

JSCCR guidelines 2016 for the treatment of colorectal cancer.

Kanehara and Co. Ltd, Tokyo

3. Bryant CL, Lunniss PJ, Knowles CH et al (2012) Anterior

resection syndrome. Lancet Oncol 13:e403–e408

4. Scheer AS, Boushey RP, Liang S et al (2011) The long-term

gastrointestinal functional outcomes following curative anterior

resection in adults with rectal cancer: a systematic review and

meta-analysis. Dis Colon Rectum 54:1589–1597

5. Chapman SJ, Bolton WS, Corrigan N et al (2016) A cross-sec-

tional review of reporting variation in postoperative bowel dys-

function after rectal cancer surgery. Dis Colon Rectum

60:240–247

6. Jorge JM, Wexner SD (1993) Etiology and management of fecal

incontinence. Dis Colon Rectum 36:77–97

7. Vaizey CJ, Carapeti E, Cahill JA et al (1999) Prospective com-

parison of faecal incontinence grading systems. Gut 44:77–80

8. Rockwood TH, Church JM, Fleshman JW et al (1999) Patient and

surgeon ranking of the severity of symptoms associated with fecal

incontinence: the fecal incontinence severity index. Dis Colon

Rectum 42:1525–1532

9. Rockwood TH, Church JM, Fleshman JW et al (2000) Fecal

incontinence quality of life scale: quality of life instrument for

patients with fecal incontinence. Dis Colon Rectum 43:9–16

10. Emmertsen KJ, Laurberg S (2012) Low anterior resection syn-

drome score: development and validation of a symptom-based

scoring system for bowel dysfunction after low anterior resection

for rectal cancer. Ann Surg 255:922–928

11. Juul T, Battersby NJ, Christensen P et al (2015) Validation of the

English translation of the low anterior resection syndrome score

(The LARS score). Colorectal Dis 17:908–916

12. Juul T, Ahlberg M, Biondo S et al (2014) International validation

of the low anterior resection syndrome score. Ann Surg

259:728–734

13. Hou XT, Pang D, Lu Q et al (2015) Validation of the Chinese

version of the low anterior resection syndrome score for mea-

suring bowel dysfunction after sphincter-preserving surgery

among rectal cancer patients. Eur J Oncol Nurs 19:495–501

14. Samalavicius NE, Dulskas A, Lasinskas M et al (2016) Validity

and reliability of a Lithuanian version of low anterior resection

syndrome score. Tech Coloproctol 20:215–220

15. Kulis D, Bottomley A, Velikova G, et al. EORTC quality of life

group translation procedure. http://groups.eortc.be/qol/sites/

default/files/img/newsletter/translation_manual_2017.pdf. Acces-

sed 27 May 2017

16. World Health Organization. Process of translation and adaptation

of instruments. http://www.who.int/substance_abuse/research_

tools/translation/en/. Accessed 27 May 2017

17. Bullinger M, Alonso J, Apolone G et al (1998) Translating health

status questionnaires and evaluating their quality: the IQOLA

project approach. International quality of life assessment. J Clin

Epidemiol 51:913–923

18. Watanabe T, Miyata H, Konno H et al (2017) Prediction model

for complications after low anterior resection based on data from

33,411 Japanese patients included in the national clinical data-

base. Surgery 161:1597–1608

19. Bordeianou L, Maguire LH, Alavi K et al (2014) Sphincter-

sparing surgery in patients with low-lying rectal cancer: tech-

niques, oncologic outcomes, and functional results. J Gastrointest

Surg 18:1358–1372

20. Schiessel R, Karner-Hanusch J, Herbst F et al (1994) Inter-

sphincteric resection for low rectal tumours. Br J Surg

81:1376–1378

21. Saito N, Moriya Y, Shirouzu K et al (2006) Intersphincteric

resection in patients with very low rectal cancer: a review of the

Japanese experience. Dis Colon Rectum 49(Suppl):S13–S22

2666 World J Surg (2018) 42:2660–2667

123

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://ganjoho.jp/reg_stat/statistics/stat/summary.html
http://ganjoho.jp/reg_stat/statistics/stat/summary.html
http://groups.eortc.be/qol/sites/default/files/img/newsletter/translation_manual_2017.pdf
http://groups.eortc.be/qol/sites/default/files/img/newsletter/translation_manual_2017.pdf
http://www.who.int/substance_abuse/research_tools/translation/en/
http://www.who.int/substance_abuse/research_tools/translation/en/


22. Juul T, Ahlberg M, Biondo S et al (2014) Low anterior resection

syndrome and quality of life: an international multicenter study.

Dis Colon Rectum 57:585–591

23. Battersby NJ, Juul T, Christensen P et al (2016) Predicting the

risk of bowel-related quality-of-life impairment after restorative

resection for rectal cancer: a multicenter cross-sectional study.

Dis Colon Rectum 59:270–280

24. Fukuhara S, Bito S, Green J et al (1998) Translation, adaptation,

and validation of the SF-36 health survey for use in Japan. J Clin

Epidemiol 51:1037–1044

25. Fukuhara S, Ware JE Jr, Kosinski M et al (1998) Psychometric

and clinical tests of validity of the Japanese SF-36 health survey.

J Clin Epidemiol 51:1045–1053

26. Hashimoto H, Shiokawa H, Funahashi K et al (2010) Develop-

ment and validation of a modified fecal incontinence quality of

life scale for Japanese patients after intersphincteric resection for

very low rectal cancer. J Gastroenterol 45:928–935

27. Ogata H, Mimura T, Hanazaki K (2011) Validation study of the

Japanese version of the faecal incontinence quality of life scale.

Colorectal Dis 14:194–199

28. Tsunoda A, Yamada K, Kano N et al (2013) Translation and

validation of the Japanese version of the fecal incontinence

quality of life scale. Surg Today 43:1103–1108

29. Emmertsen KJ, Laurberg S (2013) Impact of bowel dysfunction

on quality of life after sphincter-preserving resection for rectal

cancer. Br J Surg 100:1377–1387

30. Jimenez-Rodriguez RM, Segura-Sampedro JJ, Rivero-Belenchon

I et al (2016) Is the interval from surgery to ileostomy closure a

risk factor for low anterior resection syndrome? Colorectal Dis

19:485–490

31. Yokota M, Ito M, Nishizawa Y et al (2017) The impact of

anastomotic leakage on anal function following intersphincteric

resection. World J Surg 41:2168–2177. https://doi.org/10.1007/

s00268-017-3960-4

World J Surg (2018) 42:2660–2667 2667

123

https://doi.org/10.1007/s00268-017-3960-4
https://doi.org/10.1007/s00268-017-3960-4

	Validation of the Japanese Version of the Low Anterior Resection Syndrome Score
	Abstract
	Background
	Methods
	Results
	Conclusion

	Introduction
	Methods
	Translation
	Participants
	Questionnaire
	Test--retest
	Statistical analysis
	Convergent validity
	Discriminative validity
	Test--retest reliability

	Ethics

	Results
	Translation
	Participants
	Convergent validity
	Discriminative validity
	Test--retest reliability

	Discussion
	Conclusion
	Open Access
	References




