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Abstract. This paper reviewed the current method in item selection 
available for developing self-reported questionnaire related to low back 
disorders at workplace. A systematic review of the literature was 
performed by searching using database and the searching strategy 
employed combined keyword for self-reported questionnaire, item 
selection, back disorders, and selection of items. Fourteen self-reported 
questionnaires related to low back disorders were review, there are 
different techniques implemented in selection of item in developing 
questionnaire. There are various techniques in selecting items in 
developing the questionnaire such as by surveying, correlation of item, 
factor analysis and by means of expert. Most of the self-reported 
questionnaire selected the items by survey technique based on risk factors 
related, where the previous self-reported questionnaires were reviewed and 
taken based on daily activities related to low back disorders. Thus, from 
the paper reviewed surveying technique were mostly used in selecting the 
item for the development self-reported technique with eight out of fourteen 
questionnaires. There are three self-reported questionnaires used in factor 
analysis to select the item and two self-reported questionnaires use item 
correlation technique to select the item for development of questionnaire. 
Only one self-reported questionnaire makes use of expert for selecting item 
in questionnaire development.  

1 Introduction  

Self-reported questionnaire is used to identify the status of functional and pain to 
subsequently evaluate the patients before and after treatment besides being used detect 
changes of systems and disabilities [1]. Self-reported functional disability is one of the most 
important outcome measurements in back pain research [2]. Those whom work in 
automotive industries commonly may be affected on various areas on the body such as 
back, wrists, arms, knees, hand, and neck [3].  Workers in wall plastering job were reported 
to experience discomfort in back regions [4]. People that always operate with computers or 
do other task in sitting posture commonly have experienced low back pain and 
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musculoskeletal injury [5]. The step in developing the questionnaire is based on 
international literature, stages of item selection, domain constructions and psychometric 
properties [6-9]. The committee of bilingual subject’s matter experts (SMEs) [6] can be 
employed to determine the percentage of agreement score calculated for each questionnaire 
item [10]. Method of principal components analysis (PCA) is used to identify the items 
loaded in developing the questionnaire [11]. Criteria for the selection of the items in 
developing the questionnaire consist of conceptual and psychological [12]. Phase for item 
reduction is done by surveying with open-ended questionnaires selected from previous 
studies and from the important factor related to the case studies [13].  

2 Methods  

There are three stages of method used in reviewing the self-reported questionnaires which 
include selection of literatures from database, developing the evaluation criteria and 
evaluation process.  

2.1 Selection literatures from database. 

The literatures were explored using several of databases such as Science Direct, Google 
Scholar, Pub Med, Scopus, Seagate, and e-Journal to search and select a suitable references 
and related articles. The materials related were covered from 1980 until 2015.The 
combination of several keywords, terms, tittle, and abstract were screened and used in 
identifying journal related to Self-Reported Questionnaires for assessing the exposure of 
low back disorders.    

2.2 Developing the evaluation criteria. 

The evaluation criteria for these review methods contained the, items, questionnaire 
development and selection of item technique were evaluated.  

2.3 Evaluation process. 

The structure and content of evaluation process for selected publications were conducted by 
two researchers. The evaluation process will focus on the identifying the published 
questionnaires based on self-report method related to low back disorders from the previous 
case studies. The evaluation process involved finding any dissimilarities of information or 
gap to do documentations. 

3 Results 

According to the techniques for selecting the items in developing self-reported 
questionnaire that reviewed in ten self-reported questionnaires related to low back disorders 
is showed in Table 1. This table similarly describes the result in list of risk factors related to 
low back disorders for survey techniques, correlation value for item correlation technique, 
results for factor analysis technique and person whom observed as the expert in selection of 
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items. Table 1 presents an overview of the item selection technique in developing 
questionnaire related to low back disorders. 

 
Table 1. Item selection techniques in self-reported questionnaire related to low back disorders 

 
Self-reported 
questionnaire Items Items selection 

techniques Result 

Oswestry Disability 
Scale (ODI) [14] 

10 
items 

survey 
 

Survey on the most relevant 
problems in daily activities related to 

low back disorders 

Revised Oswestry 
Disability Questionnaire 

[24] 
Modified Version [25] 

The Million Visual 
Analogue Scale (MVAS) 

[15] 

15 
items 

Item 
correlation 

Intra and inter observer (0.966 
and 0.918) 

Roland-Morris 
disability questionnaire 

(RDQ) [16] 

24 
items survey 

Survey in aspect of daily living 

RDQ-23 
[28] 

23 
items 

Survey 
based on 

Sickness impact 
profile 

RDQ-18 
[29] 

18 
items 

Item 
correlation 6 items were deleted 

The Waddell disability 
Index (WDI) 

[17] 
9 items Factor 

analysis Total internal consistency is 0.76 

The Low Back 
Outcome Score (LBOS) 

[18] 

13 
items Survey Survey on factor related to low 

back disorders 

The Low Back Pain 
Rating Scales 

(LBPRS) 
[19] 

25 
items Survey Based on Nordic Questionnaire 

an daily task activities 

The Clinical Back Pain 
Questionnaire (CBPQ) 

[20] 

19 
items 

Factor 
analysis 0.94 (correlated well) 

The Quebec back pain 
disability scale (QBPDS) 

[21] 

20 
items 

Factor 
analysis and 

statistical 
program 

(TESTGRAF) 

46 items from 48 items by using 
factor analysis and 20 items reducing 

by using statistical program 
(TESTGRAF) 

The NASS Lumbar 
Spine Outcome 

Assessment Instrument 
(NASS LSO) 

[22] 

62 
main 

question 

Expertise 
person 

Group members from Task Force 
evaluated the questionnaire. 

Risk Factor 
Questionnaire (RFQ) 

[23] 

25 
items Survey 

Survey based on risk factors 
related to lower back disorders in 

form of four categories. 
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3.1 Oswestry Disability Index (ODI) 

Oswestry Disability Index [14] questionnaire is an original paper with 10 items by 
surveying technique for the selection of items. The items are chosen by the most relevant 
problems that experienced by people with low back pain. This technique remains stagnant 
to two other versions of self-reported questionnaire which are Revised Oswestry Disability 
Questionnaire [24] and Modified Version [25] questionnaire and both of these 
questionnaires correspondingly haves same number of items which is 10 items. The entire 
self-reported questionnaire selected the items that are most relevant to daily activities that 
are related to low back disorders such as pain intensity, personal care, lifting, walking, 
sitting, standing, sleeping, sex life, social life and travelling.  

3.2 The Million Visual Analogue Scale (MVAS) 

The Million Visual Analogue Scale [15] is utilized to assess the disability and pain intensity 
in patients with LBP and consists of 15 items by using 100mm Visual Analogue Scale 
(VAS). This questionnaire makes use of item correlations to select the item while 
developing the self-reported questionnaire. Item correlation was tested by using intra and 
inter observer. Intra-observer is observed by one person during collecting the data and the 
result for first trail is found to have high correlation of 0.966. The inter-observer method is 
employed by using more than one person to observe the activities and give two trials to 
gain a high correlation of 0.918. First trial of inter-observer failed due to the negative value 
for correlation in items number 3, thus the items was replaced in second trial for 
improvement.  

3.3 Roland-Morris disability questionnaire (RDQ) 

Roland-Morris disability questionnaire [16] is an original paper and modified sporadically 
and its newest version is Roland Disability Questionnaire-12 [26]. First version consists of 
24 items by surveying technique from Sickness Impact Profile [27]. The items were 
selected based on daily living activities that used physical and mental function. The 
physical functions include walking, bending over, sitting, lying down, dressing, sleeping, 
self-care and daily activities. Another self-reported questionnaire was revised in Roland 
Disability Questionnaire-23 [28] by using similar techniques that reviews from the SIP [27] 
and has 23 items. Then, the previous questionnaire was revised again and forms the Roland 
Disability Questionnaire-18 [29] with 18 items by using item correlation techniques and 
consequently suggested that 6 items were deleted.  

3.4 The Waddell disability Index (WDI) 

The Waddell disability Index (WDI) [17] consists 9 items and items were selected based on 
factor analysis technique. Result from factor analysis showed that all the nine activities 
were well correlated. Nine activities in items listed are heavy lifting (0.44), sitting one-half 
hour (0.44), travelling one-half hour (0.51), standing one-half hour (0.51), walking one-half 
hour (0.65), sleep disturbance (0.61), social life restriction (0.62), sex life restriction (0.62) 
and help with footwear (0.54). All the nine activities have a total of internal consistency 
with high correlation which is 0.76 and (r=0.70).  
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3.5 The Low Back Outcome Score (LBOS) 

The Low Back Outcome Score [18] to assess the patients with low back pain and consist of 
13 items with 3, 6 and 9 point scoring system with survey techniques to select the items. 
The survey was based on factors related to low back disorders such as current pain, 
employment domestic chores, sport activities, resting, medical treatments or consultations, 
drug use, sex life and daily activities (sleeping, walking, sitting, travelling and dressing).  

3.6 The Low Back Pain Rating Scales (LBPRS) 

The Low Back Pain Rating Scales [19] was used to evaluate the clinical outcome of low 
back pain patients and consists of 25 items with VAS, (Yes/No) and NSAID scoring 
system. It’s contains of three different components which are pain, disability, and physical 
impairment. These self-reported questionnaires used survey technique to select the items 
for develop the questionnaire. For pain section, the items was selected from the Nordic 
Questionnaire [30] based on a few parameters such as pain medication reduction, physical 
function, estimation and psychological adjustment [31]. For disability and physical 
impairment both of these section were surveyed based on daily task activities such as 
sleeping, ability to perform housework, walking, sitting, lifting, working, dressing, driving, 
running, getting up from the chair, climbing stairs, contact with people and expectations of 
future pain. 

3.7 The Clinical Back Pain Questionnaire (CBPQ) 

The Clinical Back Pain Questionnaire (CBPQ) [20] or Aberdeen LBP scale is used to 
measure of health outcome for patients with low back pain and it consists of 19 items with 
multiple choice and single choice answer. By employing the factor analysis techniques the 
item was selected for development this questionnaire. The item was reviewed from clinical 
literature item and it was devised from commonly used in the clinical assessment for 
patients with low back pain. Two measurements were used which are an internal 
consistency measured by Cronbah’s alpha to measure the correlation between item and 
item-total correlation is to compare individual question with total score. Both of these 
measurements were considered as rejection as the total item-correlation is below 0.2. Thus, 
factor analysis was used to identify the health factors within the questionnaire. The result 
showed well correlation of 0.94.  

3.8 The Quebec back pain disability scale (QBPDS) 

The Quebec back pain disability scales [21] is used to assess the degree of disability in 
patient with back pain and has 6-point difficulties scale as scoring system method used. 
This questionnaire consists about 20 items and the item was selected by using factor 
analysis technique and statistical program (TESTGRAF). 46 items were factor analysed 
from 48 items and decreased to 20 items by using statistical program (TESTGRAF) that 
was developed by Dr. J. Ramsay, Department of Psychology, McGill University, Montreal, 
Canada. The items were based on si domains which are bed/rest, sitting/standing, 
ambulation, movement, bending/stooping and handling large/heavy objects.  
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3.9 The NASS Lumbar Spine Outcome Assessment Instrument (NASS LSO) 

The NASS Lumbar Spine Outcome Assessment Instrument [22] aims to assess the 
instrument’s reliability, validity and acceptability to the patients and consists of 62 main 
questions and was grouped into 5 categories which are group 1: Demographic data, Group 
2: Medical history, Group 3: Pain, neurogenic symptoms & function, Group 4: 
Employment history and Group 5: Data about outcomes of treatment. This questionnaire 
was derived from a consensus of the NASS and all the 62 questions obtained from 3 
different existing questionnaires which are SF 36, modified ODI and modified employment 
assessment published by BIGOS. Within 18 months, expert in questionnaire which are Task 
Force group members were recruited to review the instrument and critique. Thus, it is 
observed the questionnaire became shorter, increase in readability, concise and simpler to 
follow. 

3.10 Risk Factor Questionnaire (RFQ) 

Risk Factor Questionnaire [23] focus to prevent extended disability, treat the acute and sub-
acute stages of low back pain and employed 25 items of occupational risk factor 
questionnaires with Yes/No selection scoring system. The items were selected based on 
survey techniques. The selection of items from survey based on risk factors related to low 
back disorders such as load features (bulk or grip), handling activities (pushing, pulling, 
carrying), body position (sitting, climbing) and environmental demands (vibration, slippery 
surfaces, or work on elevated surfaces).  

4 Discussions 

There are 14 self-reported questionnaires related to low back disorders were reviewed in 
selection of items step. There are various techniques employed to select the item in 
developing the self-reported questionnaire which are by surveying either by revision from 
the previous study or by relating the risk factor of the case studies (low back disorders), 
item correlation, factor analysis and by using an expert to select the item. Basically, there 
are ten self-reported questionnaires related to low back disorders including Oswestry 
Disability Index (ODI) Version 1.0 [14], the Million Visual Analogue Scale (MVAS) [15], 
Roland-Morris Disability Questionnaire (RDQ) [16], the Waddell Disability Index (WDI) 
[17], the Low Back Outcome Score (LBOS) [18], the Low Back Pain Rating Scales 
(LBPRS) [19], the Clinical Back Pain Questionnaire (CBPQ) [20] or Aberdeen LBP scale, 
the Quebec Back Pain Disability Scale (QBPDS) [21], the NASS Lumbar Spine Outcome 
Assessment Instrument (NASS LSO) [22] and Risk Factor Questionnaire (RFQ) [23].  For 
Oswestry Disability Index (ODI) there are another two versions which are Revised 
Oswestry Disability Questionnaire [24] and Modified Version [25]. Both of the versions 
implemented similar techniques in selecting the items for developing the self-reported 
questionnaire. Other than that, Roland Disability Questionnaire had other versions a well 
which are RDQ-23 [28] and RDQ-18 [29] and both of these self-reported questionnaires 
also had same techniques for selection item in development of self-reported questionnaires 
which is by surveying technique based on SIP [27]. Most of the self-reported questionnaires 
use survey technique to select the item in development of self-reported questionnaire. The 
survey was taken based various characteristics which are established on daily activities, 
Sickness Impact Profile (SIP) [27] and based on risk factor related to low back disorders. 
There are 8 self-reported questionnaires that utilizing this method which are ODI [14], 
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Revised ODI [24], Modified ODI [25], RDQ [16], RDQ-23 [28], LBOS [18], LBPRS [19] 
and RFQ [23]. 3 self-reported questionnaires which are WDI [17], CBPQ [20] and QBPDS 
[21] have used factor analysis method to select the item in development of self-reported 
questionnaire and 2 self- reported questionnaires which are MVAS [15] and RDQ-18 [29] 
had item correlation technique as the method to select the item for the development of self-
reported questionnaires. There only one self-reported questionnaire that utilize expert to 
select the item in developing the self-reported questionnaire which is NASS LSO [22].  

5 Conclusions  

In this study, fourteen self-reported questionnaires related to lower back disorders were 
reviewed. There are four current techniques for selecting item in developing self-reported 
questionnaire related to low back disorders were reviewed and covered from 1980 until 
2001, which are by survey, factor analysis, item correlation and by using expert. Most of 
the self-reported questionnaires selected the items by using surveying techniques which is 
ODI, RDQ, LBOS, LBPRS and RFQ. The most used survey techniques based on risk 
factors related to low back disorders which are ODI, LBOS and RFQ. Besides that, there 
are several self-reported questionnaires using techniques of surveying based on daily 
activities such as sitting, walking, standing, sitting, and bending which are RDQ and 
LBPRS. The least technique used among self-reported questionnaires is by using expert 
which is NASS LSO. 3 out of 14 self-reported questionnaires were found to use technique 
of factor analysis to select the item for development questionnaires. 2 out of 14 self-
reported questionnaires were using item correlation method which are are MVAS and 
RDQ-18. 
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