
Responsiveness of the Myanmar versions of the Oswestry Disability  
Questionnaire and the Roland–Morris Disability Questionnaire in individuals 
with subacute and chronic low back pain
DOI: https://doi.org/10.5114/pq/221420

Phyu Sin Oo1  , Maria Justine2  , Akkradate Siriphorn1  , Praneet Pensri1 

1	Department of Physical Therapy, Faculty of Allied Health Sciences, Chulalongkorn University, Bangkok, Thailand
2	Centre for Physiotherapy Studies, Faculty of Health Sciences, Universiti Teknologi MARA, Selangor, Malaysia

Abstract
Introduction. The ability of an outcome measure to detect clinically meaningful changes is essential for both clinical decision-mak-
ing and research. The Myanmar versions of the Oswestry Disability Questionnaire (M-ODQ) and the Roland–Morris Disability 
Questionnaire (M-RMDQ) have recently been validated; however, their responsiveness has not yet been investigated. This study 
aimed to determine the responsiveness of the M-ODQ and the M-RMDQ in individuals with subacute and chronic nonspecific 
low back pain (LBP) in the Myanmar population.
Methods. The responsiveness of M-ODQ and M-RMDQ was assessed in 102 individuals with subacute and chronic nonspecific 
LBP after a 4-week intervention period. Responsiveness of both questionnaires was evaluated by determining the effect size (ES), 
standardised response mean (SRM), area under the receiver operating characteristic curve (AUC), and correlation analysis with 
a 7-point global perceived effect (GPE) scale, visual analogue scale (VAS), Stark Quality of Life (QoL) questionnaire, and back perfor-
mance scale (BPS).
Results. In participants who reported improvement, the ES and SRM were 0.73 and 0.66 for M-ODQ and 0.85 and 0.78 for 
M-RMDQ, respectively. The AUC values of the M-ODQ and M-RMDQ were 0.724 and 0.718, indicating that the outcome measures 
had acceptable responsiveness to detect clinical change. Correlations of the M-ODQ and M-RMDQ with the other external respon-
siveness measures were fair to moderate, with the rho values ranging from –0.341 to 0.521 for all the measures.
Conclusions. The M-ODQ and M-RMDQ demonstrated satisfactory responsiveness, which indicated their usefulness as outcome 
measures to detect clinically meaningful changes in both clinical and research settings in the Myanmar population with subacute 
and chronic nonspecific LBP.
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Introduction

Low back pain (LBP) is a common musculoskeletal con-
dition characterised by pain, muscle tension, or stiffness in the 
lumbar region, with or without radiation to the lower limbs, and 
is associated with disability and reduced quality of life [1]. The 
increasing burden of musculoskeletal conditions in both de-
veloped and developing countries indicates that LBP consti-
tutes a significant public health challenge associated with 
substantial healthcare costs [2]. Worldwide, its prevalence in 
the general population ranges from 12% to 33%, with an an-
nual prevalence between 10.3% and 65%, as well as a life-
time prevalence of 11% to 75% [3]. The annual incidence rate 
ranges from 1.5% to 36% [4]. LBP has been identified as the 
leading cause of disability globally and represents a major 
contributor to the worldwide socioeconomic burden, account-
ing for 10% of all years lived with disability [5, 6].

LBP adversely affects individuals’ work capacity and their 
quality of life (QoL), often necessitating physiotherapy inter-
vention [7, 8]. The disability rate from LBP has increased by 
54% between 1990 and 2015 [9]. Consequently, reducing 
disability while maintaining or restoring functional status and 
supporting a productive lifestyle has become an important 
goal of management, with enhanced QoL as the ultimate 
outcome [10]. Evidence suggests that daily physical activity 
plays a preventive role in reducing the risk of LBP, underscor-

ing the importance of interventions that promote mobility and 
functional capacity [6]. In line with these priorities, the use of 
valid outcome measures to assess disability levels is essen-
tial for both academic research and clinical practice [7].

Disability cannot be assessed directly through physiologi-
cal evaluation; thus, self-reported questionnaires that eval-
uate pain and functional status are critical for quantifying 
functional limitations associated with LBP [11]. Among the 
various LBP-specific self-reported measures, the Oswestry 
Disability Questionnaire (ODQ) and the Roland–Morris Dis-
ability Questionnaire (RMDQ) are the most frequently utilised 
tools for assessing disability resulting from LBP [12]. The 
ODQ includes 10 items assessing pain-related disability in 
physical activities, whereas the RMDQ comprises 24 items 
addressing LBP-related activity limitations LBP [13]. Both 
questionnaires were originally developed in the English lan-
guage, and have since been translated and cross-culturally 
adapted into several languages, with satisfactory psycho-
metric properties [11, 14]. The Myanmar versions of both 
questionnaires have been validated and have demonstrated 
good psychometric properties; however, their responsive-
ness has yet to be examined [11, 15].

To be clinically meaningful in both practice and research, 
an outcome measure must be easy to administer, demon-
strate psychometric soundness (validity and reliability), and, 
most importantly, exhibit responsiveness [16]. Responsive-
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ness describes the extent to which a measurement tool can 
detect important clinical changes occurring over time, which 
is crucial for guiding clinical judgements, conducting research, 
and selecting appropriate outcomes to detect changes be-
tween treatment groups [12, 17]. Responsiveness encom-
passes two concepts: “sensitivity to change”, which refers to 
an outcome measure’s ability to detect true changes rather 
than variations due to measurement error, and “external 
longitudinal construct validity”, which indicates the extent to 
which the change score of an outcome correlates with chang-
es in other measures assessing the same theoretical con-
struct. According to the literature review and researchers’ 
suggestions, the responsiveness of an outcome measure is 
generally evaluated using two principal approaches: distribu-
tion-based and anchor-based methods [18].

The responsiveness of the Myanmar versions of ODQ 
(M-ODQ) and RMDQ (M-RMDQ) has not yet been deter-
mined, which may limit their use for research and clinical pur-
poses. This study aimed to determine the responsiveness of 
the M-ODQ and M-RMDQ in individuals with subacute and 
chronic nonspecific LBP using distribution-based and anchor- 
based methods.

Subjects and methods

Study design and setting

This prospective cohort study was conducted from May 
2022 to April 2023 with a 4-week follow-up period at the 
Physical Therapy Clinic, Department of Physical Therapy, 
Faculty of Allied Health Sciences, Chulalongkorn University, 
Bangkok, Thailand. 

Sample size calculation

The sample size was determined using MedCalc Soft-
ware (version 23.2.1, MedCalc Software Ltd, Ostend, Belgium). 
An expected AUC of 0.8, a statistical power of 80% (  = 0.10), 
and a significance level ( ) of 0.05 were used to estimate 
the required number of participants. To accommodate pos-
sible participant dropouts, the final sample size was set at 
102 participants.

Participants

This research project was publicly announced on social 
media at the beginning of the study. Participants with sub-
acute or chronic nonspecific LBP, who were literate in the 
Myanmar language and residing in Bangkok, Thailand, and 
who expressed interest in the study were invited. Eligible par-
ticipants were both men and women aged 18–55 years. The 
area of pain was required to be located between the margins 
of the lower rib margins and the inferior gluteal folds [19]. 
Participants with a pain duration between 6 weeks and 3 
months were classified as having subacute LBP, while those 
with pain lasting more than 3 months were classified as hav-
ing chronic LBP [20]. Participants who were pregnant or who 
had mental problems, such as insomnia, anxiety, and depres-
sion, were excluded from this study. Demographic data of 
each participant, including body mass, height, gender, age, 
and duration of LBP, were also collected.

Outcomes measures

A screening questionnaire was used to identify the par-
ticipants who were eligible for this study. It comprised four 

questions addressing the location and duration of LBP, any 
history of hospitalisation or medication for mental health prob-
lems, and literacy in the Myanmar language. Demographic 
data including gender, age, height, and body mass were col-
lected using a demographic questionnaire.

The M-ODQ and M-RMDQ were used to assess back-spe-
cific disability levels before and after the 4-week interven-
tion period. The M-ODQ comprises 10 items that assess the 
pain intensity and the effect of LBP on routine activities. The 
total score varies from 0, indicating no disability, to 50, rep-
resenting the highest level of disability, and is expressed as 
a percentage [21]. The M-RMDQ includes 24 items that 
measure how LBP affects various aspects of daily function-
ing, including personal care, mobility, work, and sleep. The 
total score ranges from 0, indicating no disability, to 24, indi-
cating the most severe disability [11].

The visual analogue scale (VAS) was used to evaluate 
pain intensity on a 100-mm line, where 0 mm denotes no pain 
and 100 mm the worst pain [22]. Health-related QoL was eval-
uated with the Stark QoL questionnaire, which comprises two 
main components: mental and physical. The mental compo-
nent includes three subscales: mood, energy, and social con-
tact, while the physical component consists of six items that 
evaluate performance in routine physical tasks, such as lift-
ing a heavy box, sweeping rubbish, taking a glass, tying shoes, 
moving a table, and shopping. Responses for each item are 
rated on a scale from 0 (very poor performance) to 100 (very 
good performance) [23]. Disability associated with LBP was 
objectively evaluated using the back performance scale (BPS), 
which consists of five physical performance tests: lift test, 
fingertip-to-floor test, pick-up test, roll-up test, and the sock 
test. Each test is rated on a scale from 0 to 3 based on difficulty, 
producing a total score ranging from 0 (no disability) to 15 
(maximum disability), which reflects the functional disability 
level related to LBP [24].

The 7-point global perceived effect (GPE) scale was used 
as an anchor-based measure to capture participants’ subjec-
tive perception of overall change in their low back pain con-
dition following the intervention. Conceptually, the GPE re-
flects the patient’s holistic judgement of improvement or 
deterioration, integrating pain intensity, functional ability, and 
QoL into a single global impression rather than focusing on 
isolated symptoms. This makes it a suitable external criteri-
on for responsiveness analyses, as it provides a patient- 
centred benchmark against which questionnaire change 
scores can be compared. In this study, responses of “very 
much improved”, “much improved”, “much deterioration”, and 
“very much deterioration” were classified as clinically mean-
ingful improvement, while “slight improvement”, “no change”, 
and “slight deterioration” were categorised as non-improve-
ment [25]. This dichotomisation has been widely adopted in 
previous responsiveness studies and enhances the interpret-
ability of ROC curve analyses by distinguishing between par-
ticipants who experienced substantial change and those who 
did not [26, 27].

Study procedure

A total of 143 individuals were screened, of whom 102 
LBP participants met the eligibility criteria and were enrolled 
in the study, while 41 participants who did not meet the cri-
teria were excluded (Figure 1). The study procedures were 
thoroughly explained to each participant, and their written 
informed consent was obtained. Subsequently, all partici-
pants completed the M-ODQ, M-RMDQ, VAS, and Stark QoL 
questionnaire at baseline and after the 4-week intervention 
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period. The researcher evaluated the BPS at both baseline 
and the 4-week follow-up. During the initial visit, each partici-
pant received a home self-management programme for low 
back pain (LBP). This programme included lumbar stabilisa-
tion exercises (see Supplementary materials) and guidance 
on applying hot packs (e.g., water bottles, sand packs, or gel 
packs heated with hot water or in the microwave) to the pain-
ful lumbar region for 15 min. The use of hot packs was recom-
mended 1–2 times per day to enhance local blood flow, reduce 
muscle spasm, and promote pain relief. Participants were in-
structed to apply adequate insulation (e.g., towel layers) to 
ensure safe use and prevent potential thermal injury [28–
30]. Among the 102 participants, 12 did not complete the 
follow-up assessment for the following reasons: four partic-
ipants moved to live abroad, six were unable to attend the 
scheduled appointment due to work commitments, and two 
could not be contacted after changing their contact details. 
These participants were therefore considered dropouts. 
Consequently, 90 participants with subacute and chronic non-
specific LBP completed both assessments (baseline and 
4-week follow-up) and were included in the analysis. At the 
follow-up, each participant completed the 7-point GPE, which 
was used to categorise them into either the improved or non-
improved group. All measurements were carried out by the 
same assessor for all individuals to reduce measurement 
variability.

Statistical analysis

Data were analysed using SPSS (version 22 for Win-
dows; IBM Corp., Armonk, NY, USA), with the significance 
level set up at p < 0.05. The Shapiro–Wilk’s test was applied 
to examine the normality of the data distribution, while de-
scriptive statistics were used to summarise participants’ de-
mographic characteristics [11].

The responsiveness of the M-ODQ and M-RMDQ was 
evaluated using distribution-based and anchor-based ap-
proaches. In the distribution-based method, responsiveness 
was estimated using the effect size (ES) and standardised 
response mean (SRM). Specifically, the ES was calculated 
as the difference between the mean baseline and follow-up 
scores divided by the standard deviation (SD) of the base-
line, whereas the SRM was defined as the ratio of the mean 
change score to the SD of those changes. ES and SRM val-
ues of  0.20 indicate small changes, those around 0.50 indi-
cate moderate changes, and values exceeding 0.80 indicate 
large changes [12].

The anchor-based approach comprised correlation analy-
sis and a receiver operating characteristic (ROC) curve analy-
sis. The M-ODQ and M-RMDQ change scores from baseline 
to the end of the 4th week were correlated with the 7-point 
GPE scale, VAS, Stark QoL questionnaire, and the BPS at 
the follow-up by calculating Spearman’s or Pearson’s corre-
lation coefficients, as appropriate. A higher correlation coeffi-
cient indicates that the questionnaire is more responsive to 
changes perceived by the patient. Correlation coefficient 
values were interpreted according to the following criteria: 
< 0.25 (little or no relationship), 0.25–0.50 (fair), > 0.50–0.75 
(moderate), and > 0.75 (excellent) [31]. Evaluating the re-
sponsiveness of the M-ODQ and M-RMDQ involved gener-
ating the ROC curves and then calculating the corresponding 
AUC values, which were used to distinguish between im-
proved and non-improved participants. Theoretically, an AUC 
of 0.5 indicates no discriminating ability, whereas a value of 
1.0 reflects perfect accuracy. AUC values between 0.7 and 
0.8 are generally considered as acceptable, while those be-
tween 0.8 and 0.9 indicate excellent discrimination [32]. Fi-
nally, ROC curves of the M-ODQ and M-RMDQ were com-
pared using the method proposed by DeLong et al. [33].

Results

The baseline characteristics of the participants enrolled 
in this study are provided in Table 1. Based on the dichoto-
mised 7-point GPE scale, 46 participants (51.1%) were clas-
sified as improved, while 44 participants (48.9%) were clas-
sified as non-improved.

LBP – low back pain, M-ODQ – Myanmar version of Oswestry 
Disability Questionnaire, M-RMDQ – Myanmar version of Roland- 
Morris Disability Questionnaire, GPE – global perceived effect, 
VAS – visual analog scale, QoL – quality of life, BPS – back  
performance scale

Figure 1. The study flow chart

Table 1. Demographic characteristics of the participants (n = 90)

Participants’ characteristics n (%) Mean ± SD

Gender

male 37 (41.1) –

female 53 (58.9) –

Age (years) – 32.10 ± 8.63

Body mass (kg) – 62.86 ± 14.38

Height (m) – 1.63 ± 0.08

Body mass index (kg/m2) – 23.26 ± 5.18

Duration of LBP (months) – 35.43 ± 41.45

subacute (6–12 weeks) 18 (20) 9.33 ± 2.37

chronic (> 12 weeks) 72 (80) 174.83 ± 170.01

7-point GPE scale

improved group (1, 2, 6, 7) 46 (51.1) –

non-improved group (3, 4, 5) 44 (48.9) –

LBP – low back pain, GPE – perceived effect
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At the baseline, the M-ODQ and M-RMDQ had mean 
(± SD) scores of 17.76 ± 8.68 and 4.14 ± 2.89, respectively, 
while at the 4-week follow-up, the corresponding values were 
13.44 ± 9.30 and 3.02 ± 2.41. The mean change scores of 
the M-ODQ and M-RMDQ from baseline to follow-up were 
4.32 ± 7.67 and 1.12 ± 2.32, respectively.

Using the distribution-based method, the overall ES val-
ues were 0.49 for the M-ODQ and 0.38 for the M-RMDQ, indi-
cating that both questionnaires demonstrated moderate re-
sponsiveness in detecting changes in LBP disability. In the 
improved group, the ES values were 0.73 for the M-ODQ 
and 0.66 for the M-RMDQ, whereas in the non-improved group, 
they were 0.18 and 0.08, respectively. These results demon-
strate that the improved group had substantially higher ES 
values than the non-improved group, confirming the moderate 
responsiveness of both instruments to change. Similarly, the 
M-ODQ and M-RMDQ showed overall moderate responsive-
ness, with SRMs of 0.56 and 0.48, respectively. In the group 
analysis, the improved group exhibited large responsiveness 
for the M-ODQ (SRM = 0.85) and moderate responsiveness 
for the M-RMDQ (SRM = 0.78), whereas the non-improved 
group showed small responsiveness for the M-ODQ (SRM = 
0.24) and M-RMDQ (SRM = 0.13). Overall, these results indi-
cate that both outcomes have moderate to large sensitivity 
to change, particularly in individuals who reported improve-
ment. Table 2 presents the GPE categories and the specific 
ES and SRM values of the M-ODQ and M-RMDQ in this 
study.

Based on the anchor-based approach, ROC curves were 
generated from the change scores of the M-ODQ and M-RM-
DQ to distinguish participants who showed improvement 
from those who did not. As shown in Table 3, the AUC val-
ues were 0.724 for the M-ODQ and 0.718 for the M-RMDQ. 
The comparison of the two ROC curves is illustrated in Fig-
ure 2. Pairwise comparison using DeLong’s method indicated 
no significant difference between the two areas (difference = 
0.00568; SE = 0.0556; 95% CI: –0.103 to 0.115; z = 0.102; 
p = 0.918).

Correlations with the external criterion measures (GPE, 
BPS, VAS, and Stark QoL questionnaire) were examined by 

	
Figure 2. ROC curves for the change scores of M-ODQ  

and M-RMDQ

Table 2. GPE categories, ES, and SRM of the M-ODQ and M-RMDQ (n = 90)

Variables GPE categories
Baseline 

mean ± SD
Follow-up 

mean ± SD
Change scores 

mean ± SD
ES SRM

M-ODQ

improved group 17.67 ± 9.70 10.58 ± 9.45 7.09 ± 8.27 0.73 0.85

non-improved group 17.85 ± 7.59 16.43 ± 8.24 1.42 ± 5.80 0.18 0.24

total 17.76 ± 8.68 13.44 ± 9.30 4.32 ± 7.67 0.49 0.56

M-RMDQ

improved group 4.37 ± 2.96 2.39 ± 2.16 1.98 ± 2.53 0.66 0.78

non-improved group 3.91 ± 2.82 3.68 ± 2.51 0.23 ± 1.68 0.08 0.13

total 4.14 ± 2.89 3.02 ± 2.41 1.12 ± 2.32 0.38 0.48

M-ODQ – Myanmar version of Oswestry Disability Questionnaire, M-RMDQ – Myanmar version of Roland–Morris Disability Questionnaire, 
GPE – global perceived effect

Table 3. Overall ES, SRM, and AUC values of the M-ODQ  
and M-RMDQ (n = 90)

Variables ES SRM AUC

M-ODQ 0.49 0.56 0.724

M-RMDQ 0.38 0.48 0.718

M-ODQ – Myanmar version of Oswestry Disability Questionnaire 
M-RMDQ – Myanmar version of Roland–Morris Disability Questionnaire

Table 4. Correlation analysis of the M-ODQ and M-RMDQ  
with the responsiveness criteria measures (n = 90) 

Variables Criteria measures
Correlation  
coefficient

Types of  
correlation

M-ODQ

M-RMDQ 0.521* Spearman

GPE 0.389* Spearman

VAS 0.514* Pearson

BPS 0.469* Spearman

Stark QoL questionnaire 
(mental component)

–0.341* Spearman

Stark QoL questionnaire 
(physical component)

–0.513* Pearson

M-RMDQ

M-ODQ 0.521* Spearman

GPE 0.383* Spearman

VAS 0.527* Spearman

BPS 0.480* Spearman

Stark QoL questionnaire 
(mental component)

–0.505* Spearman

Stark QoL questionnaire 
(physical component)

–0.499* Spearman

M-RMDQ – Myanmar version of Roland–Morris Disability Question-
naire, M-ODQ – Myanmar version of Oswestry Disability Question-
naire, GPE – global perceived effect, VAS – visual analogue scale, 
BPS – back performance scale, QoL – quality of life 
* p < 0.001

M-RMDQ – Myanmar version of Roland–
Morris Disability Questionnaire 
M-ODQ – Myanmar version of Oswestry 
Disability Questionnaire
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calculating Spearman’s (rho) and Pearson’s (r) correlation 
coefficients. A moderate correlation was found between the 
M-ODQ and M-RMDQ (rho = 0.521). The M-ODQ showed fair 
correlations with the GPE (rho = 0.389), BPS (rho = 0.469), 
and the mental component of the Stark QoL questionnaire 
(rho = –0.341), while showing moderate correlations with the 
VAS (r = 0.514) and the physical component of the Stark 
QoL questionnaire (r = –0.513). For the M-RMDQ, fair cor-
relations were observed with the GPE (rho = 0.383), BPS 
(rho = 0.480), and the physical component of the Stark QoL 
questionnaire (rho = 0.499), whereas moderate correlations 
were noted with the VAS (rho = 0.527) and the mental com-
ponent of the Stark QoL questionnaire (rho = –0.505). De-
tailed correlation coefficients are presented in Table 4.

Discussion

The M-ODQ and M-RMDQ used in this study were cul-
turally adapted according to the recommended guidelines 
and are considered reliable and valid outcome measures for 
the LBP patients [11, 15]. This study determined the respon-
siveness of both questionnaires in individuals with subacute 
and chronic nonspecific LBP in the Myanmar population 
living in Thailand. According to the literature, although there 
are several approaches to assessing responsiveness, no con-
sensus exists on which one is best [34]. The responsiveness 
of the questionnaires was analysed using both distribution- 
based and anchor-based methods, and the overall results 
indicate that the M-ODQ and M-RMDQ have acceptable 
responsiveness suitable for both clinical and research use.

The distribution-based approach was evaluated using 
ES and SRM, while the anchor-based approach was exam-
ined through correlations with external criterion measures 
and ROC curve analysis [12, 23]. External criterion meas-
ures included the 7-point GPE scale, VAS, Stark QoL ques-
tionnaire, and BPS, with a four-week interval to detect chang-
es, which is consistent with previous reports [35–37].

The M-ODQ and M-RMDQ demonstrated moderate to 
large responsiveness, with ES values of 0.73 and 0.66 for 
the improved group, respectively. The Brazilian-Portuguese 
ODQ showed an ES of 0.78 in the improved group [17], 
which is consistent with the findings of the present study. In 
contrast, studies on the Italian and German versions of the 
ODQ reported larger ES values of 0.84 [12] and 1.27 [38], 
respectively. The ES of the M-RMDQ was smaller than that 
of the Brazilian-Portuguese RMDQ (0.89 for the improved 
group) [17]. The SRM values of 0.85 and 0.78 for M-ODQ 
and M-RMDQ indicate moderate to large responsiveness, 
which aligns with findings reported by Frost et al. [39] (SRM 
= 0.86 and 0.70) and Monticone et al. [12] (SRM = 0.80 and 
0.81). AUC values of 0.724 and 0.718 for M-ODQ and 
M-RMDQ further indicate acceptable discriminative ability, 
which is consistent with Korean (AUC = 0.70) [13], Italian 
(AUC = 0.71) [12], and Brazilian-Portuguese (AUC = 0.73) 
[17] versions. The Nepali and Danish ODQ studies reported 
higher AUC values of 0.88 [5] and 0.82 [18], respectively. For 
the RMDQ, the Brazilian-Portuguese and German versions 
demonstrated high AUCs of 0.83 [17] and 0.84 [38], where-
as the Italian and Hong Kong Chinese versions showed lower 
values of 0.64 [12] and 0.68 [8], respectively.

The comparable ES, SRM, and AUC values with inter-
national studies support the robustness of the M-ODQ and 
M-RMDQ in detecting clinically meaningful changes. Differ-
ences in findings across studies may be explained by vari-
ations in follow-up duration, patient population, and anchor 
measures. For instance, longer follow-up periods in previous 

studies (6–8 weeks) [8, 13] may have contributed to higher 
responsiveness compared with the 4-week follow-up in this 
study. Moreover, the appropriate selection of patient-reported 
measures, such as the subjective GPE scale, is crucial for 
detecting clinical changes during the study period and con-
tributes to determining responsiveness. A 7-point GPE scale 
was used in this study because it is recommended for better 
discrimination of change in ROC analysis [12]. In contrast, 
previous studies used 15-point or 21-point global rating 
scales as external criteria for responsiveness [8, 10]. Addi-
tionally, differences in chronicity of pain and intervention types 
may influence responsiveness.

Our correlation analyses revealed fair to moderate rela-
tionships between the M-ODQ and M-RMDQ and the GPE, 
VAS, Stark QoL questionnaire, and BPS, with rho values 
ranging from –0.341 to 0.527. This indicates that both instru-
ments can capture changes in patient-perceived outcomes, 
pain intensity, QoL, and mobility-related disability. Monticone 
et al. [12] similarly reported fair to moderate correlations 
between ODQ and RMDQ with external measures, including 
VAS (rho = 0.539 and 0.474), GPE (rho = 0.431 and 0.287), 
and QoL (rho = –0.332 and –0.517), respectively. In a study 
of 63 individuals with chronic LBP, Mannion et al. [38] re-
ported moderate correlations of the German versions of the 
ODQ and RMDQ with a 5-point GPE scale (rho = 0.69 and 
0.67, respectively). Variations in global outcome scales, sam-
ple size, and patient characteristics likely account for some 
discrepancies across studies.

In summary, the M-ODQ and M-RMDQ demonstrated ac-
ceptable responsiveness as assessed by ES, SRM, AUC, 
and correlations with external criteria. Their performance was 
comparable to other validated language versions, supporting 
their applicability in both clinical and research contexts for 
detecting meaningful changes among individuals with sub-
acute and chronic nonspecific LBP in the Myanmar popula-
tion. Although no significant difference was observed be-
tween the AUCs of the two instruments, they should not be 
used interchangeably, as each questionnaire captures dis-
tinct aspects of patient-reported outcomes. Administering 
both instruments together is therefore recommended to en-
sure comprehensive assessment of LBP-related disability. 
Furthermore, our findings on the questionnaire responsive-
ness align with broader evidence that daily physical activity 
contributes to the prevention of LBP, reinforcing the impor-
tance of outcome measures that capture functional improve-
ment and support interventions aimed at enhancing mobility 
and quality of life [6].

Limitations

This study has several limitations. First, 12 participants 
(11.8%) were lost to follow-up; although this attrition rate is 
acceptable, it may have reduced statistical power and in-
creased the risk of type II error. Second, no validated My-
anmar-language QoL measure was available. We therefore 
used the image-based Stark QoL questionnaire in the cor-
relation analysis, which may have affected our results. Pre-
vious studies used culturally validated language versions of 
the Short Form-36 (SF-36), which provides a detailed as-
sessment of an individual’s QoL. The physical component of 
the Stark QoL questionnaire included only six activities re-
lated to physical function, whereas the physical functioning 
component of the SF-36 consists of ten types of physical 
activities to assess the physical function of an individual. The 
mental component of the Stark QoL questionnaire covered 
aspects of mental health assessment, together with social 
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engagement and energy levels, while the mental component 
of the SF-36 contains more specific components measuring 
mental health. Third, no pain intensity criterion was applied for 
inclusion, which may have influenced participants’ levels of 
disability. Future studies should therefore focus on specific 
pain intensity levels and examine correlations with additional 
external criteria, including biopsychosocial and fear-avoid-
ance measures.

Conclusions

The M-ODQ and M-RMDQ demonstrated acceptable 
responsiveness to clinical change in individuals with suba-
cute and chronic nonspecific LBP after the intervention. There-
fore, the M-ODQ and M-RMDQ can be applied in both clin-
ical practice and research involving the Myanmar population 
with subacute and chronic nonspecific LBP. Moreover, using 
both questionnaires together may be beneficial for evaluat-
ing LBP-related disability and for guiding appropriate inter-
ventions in individuals with nonspecific LBP.
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Supplementary materials

Lumbar stabilization exercises program

The lumbar stabilization exercises programme includes 
stabilisation exercises with emphasis on abdominal bracing 
exercises in supine position. It consists of 4 abdominal brac-
ing exercises in supine, supine with heel slide, supine with leg 
lifts, and supine with bridging. The exercise programmes are 
home-based independent programmes run for 4 weeks, with 
exercise sessions 2 times per week.

1. Abdominal bracing (supine)
Lie on your back with your knees bent. Tighten your stomach 
muscles without pressing your back flat to the floor (Figure S1). 
Hold for 8 s, counting aloud to avoid holding your breath. 
Relax and repeat to 30 repetitions.

 Figure S1
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 Figure S3a

3. Abdominal bracing (supine with leg lifts)
Lie on your back with knee bent (Figure S3a). While tightening your stomach muscles, lift one foot about 6 in off the floor for 
a 4 s count. Then, return it to the floor at a 4 s count. Relax and repeat 20 repetitions for each leg.

4. Abdominal bracing (supine with bridging)
Lie on your back with knees bent (Figure S4a). While tightening your stomach muscles, tighten your buttocks and slowly lift 
them off the floor (Figure S4b). Do not allow your back to arch. Hold for 8 s and then relax and repeat to 30 repetitions.

 Figure S3b

 Figure S4a  Figure S4b

 Figure S2a  Figure S2b

2. Abdominal bracing (supine with heel slide)
Lie on your back with knees bent (Figure S2a). While tightening your stomach muscles, slide the heel of one foot away from 
you until your knee is straight (4 s count) (Figure S2b). Then, slide your heel back toward you until your knee is in its original 
bent position (4 s count) (Figure S2a). Relax and repeat 20 repetitions for each leg.


