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ABST RACT (THAI) 
 กรกนก ขทูก : การตอบสนองของแบบประเมิน Patient Reported Outcomes 

Measurement Information System-29 (PROMIS-29) ฉบบัภาษาไทย ในผูป่้วย
ท่ีมีอาการปวดหลงัส่วนล่างเร้ือรัง. ( Responsiveness of the Thai version of the 

Patient Reported Outcomes Measurement Information System-29 

(PROMIS-29) in patients with chronic low back pain) อ.ท่ีปรึกษาหลกั : 
ผศ. ดร.รสลยั กลัยาณพจน์พร, อ.ท่ีปรึกษาร่วม : ศ. ดร.ประวติร เจนวรรธนะกุล 

  

ท่ีมา: แบบประเมิน Patient-Reported Outcomes Measurement Information 

System-29 (PROMIS-29) เป็นแบบประเมินท่ี เก่ียวข้องกับคุณภาพชีวิต 7 ด้าน ในปัจจุบันยังขาด
หลกัฐานงานวิจยัในเร่ืองการตอบสนองของแบบประเมิน PROMIS-29 และค่าความแตกต่างท่ีเกิดข้ึนท่ีน้อย
ท่ีสุดท่ีสามารถแสดงนัยส าคญัทางคลินิกในผูป่้วยท่ีมีอาการปวดหลงัส่วนล่างเร้ือรัง วัตถุประสงค์: เพ่ือศึกษาค่าการ
ตอบสนองและค่าความแตกต่างท่ีน้อยท่ีสุดท่ีสามารถแสดงนัยส าคญัทางคลินิกของแบบประเมิน PROMIS-29 

ในผูป่้วยท่ีมีอาการปวดหลงัส่วนล่างเร้ือรัง ระเบียบวิธีวิจัย: ผูเ้ขา้ร่วมวิจยัท่ีมีอาการปวดหลงัส่วนล่างเร้ือรังจ านวน 

183 คน ตอบแบบประเมินท่ีจุดเร่ิมต้น และท่ี 4 และ 8 สัปดาห์ การค านวณหาค่าการตอบสนองของแบบ
ประเมิน PROMIS-29 โดยใช้การค านวณค่าเฉล่ียของคะแนนท่ีเปล่ียนแปลง สถิติค่า effect sizes 

(ESs)  ค่า standardized response means (SRMs) และค่าความสัมพันธ์กับตัวแปรภายนอก 
นอกจากน้ีค่าความแตกต่างท่ีน้อยท่ีสุดท่ีสามารถแสดงนัยส าคญัทางคลินิกถูกทดสอบโดยการหาจุดตดัพ้ืนท่ีใตก้ราฟ 

receiver operating characteristic อีกทั้ งระบุค่าความคลาดเคล่ือนมาตรฐานของการวัดของแบบ
ประเมิน PROMIS-29 ผลการศึกษา: ท่ี 4 สัปดาห์ในกลุ่มผูท่ี้มีอาการดีข้ึนอย่างมาก พบการตอบสนองท่ีดีของ
แบบประเมิน PROMIS-29 ในดา้นความรุนแรงของอาการปวด ความสามารถทางกายภาพและดา้นความวิตก
กังวล (ESs and SRMs ≥ 0.80) แต่อย่างไรก็ตาม ค่าความสัมพนัธ์ระหว่างแบบประเมิน PROMIS-

29 แลุะตวัแปรภายนอกอยู่ในระดบัน้อย (r < 0.30) ทั้ งท่ี 4 และ 8 สัปดาห์ ค่าความแตกต่างท่ีเกิดข้ึนท่ีน้อย
ท่ีสุดท่ีสามารถแสดงนัยส าคญัทางคลินิกของแบบประเมิน PROMIS-29 คือ ดา้นความรุนแรงของอาการปวด 

1.50 คะแนน ด้านความสามารถทางกายภาพ 3.60 คะแนน ด้านความวิตกกังวล 5.88 คะแนน ด้านภาวะ
ซึมเศร้า 5.25 คะแนน ดา้นความเหน่ือยลา้ 7.75 คะแนน ด้านการรบกวนการนอนหลบั 3.90 คะแนน ด้าน
ความสามารถในการมีบทบาทและเขา้ร่วมกิจกรรมทางสังคม 4.58 คะแนน และดา้นการรบกวนจากอาการปวด 

4.85 คะแนน สรุป: แบบประเมิน PROMIS-29 มีการตอบสนองท่ีดีมากในดา้นของความรุนแรงของอาการ
ปวด ความสามารถทางกายภาพและดา้นความวติกกงัวลในกลุ่มผูป่้วยท่ีมีอาการปวดหลงัส่วนล่างเร้ือรัง 
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ABST RACT (ENGLISH) 
# # 6076651837 : MAJOR PHYSICAL THERAPY 

KEYWOR

D: 

chronic low back pain; longitudinal validity; minimal clinically 

important difference; patient-reported outcome measure; 

PROMIS; PROMIS-29; quality of life; questionnaire; 
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 Kornkanok Khutok : Responsiveness of the Thai version of the 

Patient Reported Outcomes Measurement Information System-29 

(PROMIS-29) in patients with chronic low back pain. Advisor: Asst. 

Prof. ROTSALAI KANLAYANAPHOTPORN, Ph.D. Co-advisor: 

Prof. PRAWIT JANWANTANAKUL, Ph.D. 

  

Background: The Patient-Reported Outcomes Measurement 

Information System-29 (PROMIS-29) questionnaire assesses 7 health related 

quality of life domains. However, research to evaluate the responsiveness and 

minimal clinically important differences (MCIDs) of the PROMIS-29 scores 

in patients with chronic low back pain (cLBP) is limited. Purpose: To 

evaluate responsiveness and estimate the MCIDs for PROMIS-29 scales in 

patients with cLBP. Method: One hundred and eighty-three participants with 

cLBP took part in the study. They completed the PROMIS-29 scales at 

baseline, 4 weeks, and 8 weeks of the study. Responsiveness of the PROMIS-

29 scale scores was evaluated by examining the mean change scores, effect 

sizes (ESs), standardized response means (SRMs) based on the global 

perceived effect (GPE) over time, including correlations with GPE. MCIDs 

were estimated by computing optimal cut point on the receiver operating 

characteristic curve and standard error of measurement (SEM) statistics for 

each scale. Results: The mean change scores, ESs, and SRMs increased as a 

function of the GPE ratings. At 4-week follow-up, the ESs and SRMs 

showed large magnitudes (ESs and SRMs ≥ 0.80) for Pain Intensity, Physical 

Function, and Anxiety scales in very much improved group. The correlations 

between change scores and GPE ratings were mostly weak in magnitude at 4 

and 8 weeks. The MCID estimates computed as Pain Intensity 1.50 points; 

Physical function 3.60 points; Anxiety 5.88 points; Depression 

5.25 points; Fatigue 7.75 points; Sleep Interference 3.90 points; Ability to 

Participate in Social Roles and Activities 4.58 points; and Pain Interference 

4.85 points. Conclusion: The PROMIS-29 scale scores assessing pain 

intensity, physical function, and anxiety evidenced the most responsivity in 

the study sample. 
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CHAPTER I 

 

INTRODUCTION 
 

1.1 Background and Rationale 

 Chronic pain is a major global health issue with immense social and economic 

impacts (1, 2). Chronic pain is recognized as a major challenge as people age. Among 

the population, middle-aged and older adults are disproportionately affected making 

up approximately 80% of those who experience chronic pain. The increased 

prevalence of chronic pain is correlated with female sex (3, 4), increasing age (4, 5), 

marital status of divorced or separated, race/ethnicity (6, 7), lower socioeconomic 

status (4), lacking private health insurance (8), and less education level (5), and 

residence in public housing (4). Some other factors such as higher body mass index 

(9) and poor self-assessed health (8) have also found to be associated with chronic 

pain.  

 Low back pain (LBP) is a musculoskeletal condition that has the most impact 

on the health care system (10) and is the most common health problem that impact on 

quality of life (11-13). Approximately 50-80% of individuals at some point in their 

lives affected by LBP (14, 15). In Thailand, high prevalence of LBP was shown (16). 

The cost of LBP health care is high that ranging from $US 7,000 to $US 16,000 

million per year (17, 18).  

 The use of patient-reported outcome measures (PROMs) as clinical tools in 

clinical effectiveness research is growing in order to obtain patient-reported outcomes 

for several health domains including physical function, pain intensity, and quality of 

life. PROMs allow patients to report on symptoms of particular conditions so that they 

can help professionals to better understand their patients’ perceptions of health (19, 20).  

The validated PROMs are currently used in back pain such as the Oswestry Disability 

Index and the Roland and Morris Disability Scale (21). The Short-Form Health 

Survey 36 is used for assessing general health and quality of life (22). However, the 

lengthy process of completing multiple PROMs presents logistical challenges and 

concerns that respondents burden may lead to inaccurate or incomplete responses (23).  
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 Recently, the Patient-Reported Outcomes Measurement Information System-29 

(PROMIS-29) that effectively covers several health domains has been developed for 

use in chronic musculoskeletal pain condition (24). Currently, the Thai-version of the 

PROMIS-29 has been translated and tested for its reliability and construct validity by 

a group of researchers together with the developers. However, the measurement tool 

should also be tested for its responsiveness in order to provide clinical meaningful for 

health professions.  

 The aim of this study was to test the responsiveness (i.e. the ability of an 

instrument to detect changes in the construct to be measured over time) and the 

minimal clinically important difference (MCID, i.e. the smallest change in score of 

the construct to be measured that subjects perceive to be important) of the PROMIS-29. 

 

1.2 Research Question 

 Does the Thai version of the PROMIS-29 have the responsiveness in patients 

with chronic low back pain (cLBP)? 

1.3 Research Objectives 

 To assess the responsiveness over time of the Thai version of the PROMIS-29 

in patients with cLBP.  

1.4 Hypothesis of this Research  

 The Thai version of PROMIS-29 would have a moderate level of responsiveness 

in patients with cLBP. 

1.5 Expected Benefits and Application of this Research 

 The information on the responsiveness of the Thai version of the PROMIS-29 

might enhance the clinicians while choosing tool for assessing quality of life in 

patients with cLBP. Moreover, the MCID value will be useful for clinical decision-

making about progression of the patients. 
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1.6 Conceptual Framework 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1.1 Conceptual framework of this study 
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CHAPTER II 

 

LITERATURE REVIEW 
 

 This section will review the literature related to cLBP and its relevant outcome 

measures, patient-reported outcome measures, psychometric properties of the 

outcome measures, and measurement tools for measuring quality of life in cLBP. 

 

2.1 Chronic Low Back Pain and Relevant Outcome Measures 

 LBP is shown to be the most common health problem that impacts on quality 

of life (11-13) and approximately 50-80% of individuals will be affected at some 

point in their lives (14, 15). The cost of personal health care spending for LBP is also 

high which brings about extensive lost wages and additional medical expenses with 

the total cost ranging from $US 7,000 to $US 16,000 million per year (17, 18). 

 LBP is a symptom not a disease. It is defined by the location of pain and 

discomfort that locates between the lower rib margins and the gluteal crease (25). 

People may have LBP with one or both legs and/or have associated neurological 

symptoms in lower limbs. The cause of LBP can be classified as specific pain when 

the cause is known and non-specific LBP if the pain has unknown abnormalities or 

mechanism of injury (26, 27). Regarding the duration of symptom, LBP can be 

classified into 3 categories. They are acute LBP as pain less than 6 weeks, subacute 

LBP as pain between 6 and 12 weeks, and chronic LBP as pain that lasts for 12 weeks 

or more (28). In general, most patients with LBP are treated successfully in primary 

care with approximately 90% of the patients with LBP were found to recover and 

return to work within 8 weeks (29). Approximately 10-15% develop chronic symptoms 

(30, 31).  

 In chronic condition, LBP not only show abnormal anatomy or biomechanics 

but also demonstrates impairment in biopsychosocial factors (Figure 2.1) such as 

cognitive (e.g., unpleasant beliefs, catastrophizing, maladaptive coping strategies, low 

self-efficacy), psychological (e.g., anxiety, depression, fear), and social factors (e.g., 

work and family problem, inactivity and sleep disturbance) (32-34). Disability is a 

state of decreased functioning associated with health conditions (35). Disability is a 
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core issue in LBP that affects physical performance and work productivity (36). In 

addition, there were recommendations that 6 outcome domains are highly relevant to 

patients with LBP which should be assessed in research and practice. They are 

physical functioning, pain intensity, health-related quality of life, work, psychological 

functioning, and pain interference (37) which are described below: 

 

a. Physical function 

 Physical function is referred to the ability of an individual to perform their 

daily activities (38). In a systematic review, a moderate negative correlation 

relationship was found between high level of disability and low level of physical 

activity in patients with cLBP (r = −0.33, 95% confidence interval = −0.51 to −0.15) (39). 

 

b. Pain intensity 

Pain intensity is defined as how much a patient hurts that reflects the 

overall magnitude of experienced pain (40). Pain was reported in 89% of clinical trials 

that tested rehabilitation interventions for patients with LBP (41). The perceived pain 

intensity is considered high in individuals with cLBP (42). Higher pain level is 

statistically significantly related with poorer health-related quality of life in patients 

with cLBP (43). 

 

c. Health-related quality of life (HRQoL) 

HRQoL can be defined as physical, psychological, and social domains of 

health that are influenced by a person’s experiences, beliefs, expectations, and 

perceptions as well as pain catastrophizing anxiety, depression, and fear avoidance (44, 45). 

The HRQOL of patients with LBP also depends on their functional status and 

psychological factors (46).  

 

d. Work 

Work is described in 2 domains. Work ability is referred to a worker 

ability to meet physical and/or psychological work demands while work productivity 

is referred to the economic impact of LBP on paid or unpaid job employment, 
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including absenteeism and presenteeism (44). cLBP affects the ability of a patient to 

work as it was reported that many patients returned to work before they were 

physically, mentally, or emotionally free of pain (47). 

 

e. Psychological functioning 

Psychological functioning is defined as levels of anxiety, depression, 

anger, or other types of psychological distress that are considered particularly 

important by clinicians and patients (44). Patients with LBP show significantly higher 

anxiety (9.5% versus 6.2%), depression (13.7% versus 8.5%), and somatization 

(14.9% versus 8.3%) than patients without LBP (48, 49). Depression is often found to 

be co-morbid with cLBP in which patients with greater pain severity show more 

depression (50, 51). These psychological abnormalities were reported to have a 

mediator role in the relationship between functional disability and quality of life in 

patients with cLBP (52). 

  

f. Pain Interference 

Pain interference is referred to the extent of pain that is related to aspects 

of a patient's life which includes the impact of pain on physical, cognitive, emotional, 

social, and recreational activities as well as sleep and enjoyment in life (44, 53). Pain 

interference is a recognized core outcome of pain research and clinical care (54). 

In addition to the 6 outcome measures mentioned above, the other interesting 

outcome measures related to cLBP are as follows: 

 

a. Fatigue   

Fatigue is defined as a persistent tiredness that is not alleviated by rest (55). 

Fatigue is a symptom that can be particularly problematic for LBP patients. It affects 

physical and mental health perceptions. Therefore, it can complicate and disrupt 

recovery as well as delay optimal return to daily life and work. Previous study showed 

that a total of 70% of the 569 cLBP patients with high pain intensity reported fatigue. 

Furthermore, women report fatigue more than men (56).  
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b. Sleep disturbance 

Sleep is essential for keeping the normal status of emotional, mental, and 

physical health (57). Sleep disturbance would lead to decreased work ability, 

increased sick leave, and a higher injury rate. High prevalence of sleep disturbance 

was reported in 50% to 90% of cLBP patients (58). When sleep disturbance persists 

over a long term, it could become severe and lead to serious health conditions such as 

depression, obesity, type-2 diabetes, hypertension, and coronary artery disease (59, 60). 

 

c. Satisfaction with social role  

Patients with LBP often report a negative self-perception in social 

interactions which affects their ability to work. Men who had LBP showed significant 

low decision and low social support at work (61). The adverse macrosocial effect 

reduces not only the quality of life but also the workforce productivity of individuals 

with cLBP (47). 

 

d. Cognitive problems 

A study demonstrated that patients with cLBP showed no alteration in 

attention and recognition memory but they had low speed of information processing 

and working memory (62). However, more research on the effect of the cognitive 

problems in cLBP patients is needed. 
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Figure 2.1 Biopsychosocial model of pain and consequences on the quality of life (63) 
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2.2 Patient-Reported Outcome Measures (PROMs) 

 In order to obtain the information that pertains to the patients’ health, quality 

of life, or functional status associated with health care or treatment, the high-quality 

clinical care requires patients to provide information regarding the effects of disorders 

on several domains. The information should be directly reported by the patients 

without interpretation of the patients’ response by a clinician or anyone else. To 

accomplish this, a tool commonly known as Patient-Reported Outcome Measures (PROM) 

is used (64). 

 The PROM is a questionnaire that can be either general in nature or disease-

specific. The generic PROMs aim to assess patients’ general health status by 

measuring multiple domains that are valuable in comparing health across a range of 

disease processes. In contrast, disease-specific PROMs are designed to identify 

specific symptoms and their impact on the function of those specific conditions (64, 65). 

The use of PROMs in clinical effectiveness research is growing. They are useful tools 

for improving quality of care and health outcomes. They allow patients to report on 

symptoms of particular conditions as well as physical, emotional, and social 

functioning. They can help providers to better understand their patients’ perceptions 

of health, health-related quality of life, and other health-related constructs to 

professionals (19, 20). The use of PROMs in clinical care can improve patient-

provider communication which leads to a greater understanding of complex personal 

circumstances and greater patient satisfaction (20, 66). However, PROMs should 

demonstrate adequate psychometric properties to be effective (67).  

 

2.3 Psychometric Properties of Patient-Reported Outcome Measures 

 The psychometric properties of PROMs which include their reliability, 

validity, responsiveness, and minimal clinically important difference will be described 

as follows: 

 

2.3.1 Reliability 

The reliability of a questionnaire is estimated via its internal consistency and 

reproducibility (68).   
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a. Internal consistency  

Internal consistency is a measure of the extent to which items in a 

questionnaire (sub)scale are correlated (homogeneous) (69). It is estimated by Cronbach’s 

alpha (70). A low Cronbach’s alpha indicates a lack of correlation between the items in a 

scale. A very high Cronbach’s alpha indicates high correlations among the items in the 

scale (69). Cronbach’s alpha values range from 0 to 1 of which a score between 0.7 and 

0.9 is generally acceptable (71). Values greater than 0.90 suggest repetition between items 

in an outcome measure (72).  

 

b. Reproducibility  

Reproducibility is examined by test-retest reliability to show the 

consistency of the scores over time in a stable population (73). Pearson’s product 

moment correlation coefficient (r) and the intraclass correlation coefficient (ICC) are 

commonly used as reliability parameters for continuous measures (68). For the ordinal 

measures, the weighted Cohen's Kappa coefficient should be used (73). The accepted 

minimum reliability threshold is 0.70 (74).  

 

2.3.2 Validity 

The validity of a questionnaire refers to the extent to which it measures what it 

is intended to measure (70). Three fundamental types of validity have been widely 

used for evaluating the validity of PROMs. They are content validity, construct 

validity, and criterion validity. 

 

a. Content validity  

Content validity, which plays a primary role in development of the new 

questionnaires, examines the extent to which the targeted construct or concepts of 

interest are comprehensively represented by the items in the questionnaire (75). 

Essential to establishing the content validity of an instrument is clear definition of the 

domain, description of the intended purpose, and minimization of potential error 

variance (underrepresentation, overrepresentation, and misrepresentation) (76). 

Content validity can be evaluated by 2 methods which are judgmental and statistical 

methods (77). Both methods make use of subject matter experts (SMEs) who are 
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content experts and/or measurement experts that are the members of target population 

(76). Judgmental method of assessing content validity involves providing an index 

that reflects the degree to which the content of the instrument passes the 

considerations of SMEs (77). Statistical method consists of several methods such as 

multidimensional scaling, cluster analysis, or factor analysis to avoid bias or error in 

item ranking associated with judgmental method (77).  

 

b. Construct validity 

Construct validity examines how the items of the questionnaire correlate 

with theoretical concepts which they are supposed to be related to as well as not be 

related to (78). Generally, construct validity is the practical method. Construct validity 

can be tested in many aspects, i.e. structural validity (that the items of a scale produce 

the putative factor structure underlying the scale), incremental validity (that the scale 

evidences significant predictive capacities over other similarly existing measures), 

and group differences (that different known groups display mean level differences in 

expected directions) (79). Furthermore, it can be assessed by establishing convergent 

validity (that the scale correlates with other psychological measures which are similar 

characteristics/concepts) and discriminant validity (that the scale does not correlate 

with other psychological measures which are dissimilar characteristics/concepts) (79, 80). 

To obtain good construct validity, one must show a strong relationship with 

convergent validity and no relationship for discriminant validity (81). The multitrait‐

multimethod matrix is another method for assessing construct validity (82).  

 

c. Criterion validity  

Criterion validity examines the extent to which scores on a questionnaire 

relate to a “gold standard” (69, 83). The acceptable correlation with the gold standard 

is at least 0.70 (69). Criterion validity is made up of 2 subcategories. There are 

predictive validity that refers to the extent to which a survey measure forecasts future 

performance and concurrent validity that is demonstrated when a new measure is 

compared favorably with one that already considered valid (80). The benefit of 

establishing the concurrent validity is when claiming a new measure to be better such 

as shorter, cheaper, and fairer (80).  
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2.3.3 Responsiveness 

One important aspect of the PROMs is the ability of the questionnaire to detect 

clinically important changes over time even if these changes are small, which is 

referred to responsiveness (84, 85). A responsive instrument should be able to detect 

changes due to treatment effects or changes in the true value of the underlying 

construct (86, 87). Furthermore, the change must be statistically significant enough 

for research objectives and accurate enough to reflect increments of meaningful 

change for clinical application. The score of the questionnaire must not change when 

the patients’ condition does not change and the score must change proportionally 

when the patients’ condition change (88). The clinician should consider using the 

health status questionnaire with a high responsiveness in order to evaluate the clinical 

effect of a given intervention. 

Two approaches are commonly used to assess the responsiveness (89, 90). The 

first method is the anchor-based method which compares the changes in scores to 

other clinically meaningful marker or external criterion. Importantly, the external 

criterion must be a valid measure of clinical change (89, 91). The second method is 

the distribution-based method which evaluates the change scores and their associated 

variability (i.e., standard deviation). The interpretation of the data is completely 

dependent on the variability of the data thereby limiting its ability to evaluate clinical 

relevance (89). However, experts do not agree on using a single preferred approach 

for responsiveness assessment but recommend using both anchor-based and 

distribution-based methods (92, 93). The assessments of the responsiveness will be 

explained as follows: 

 

2.3.3.1 Anchor-based method  

A common external criterion is the patient’s ordinal rating of improvement 

or decline (90). The scales of the external criterion can range from “a great deal 

worse” to “a great deal better” with as few as 5 points and as many as 15 points, with 

zero indicating no change (90). Two evaluation methods of responsiveness via the 

anchor-based method will be described as follows: 
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a. Correlation analysis 

This method calculates the correlation between the change scores (pre-

/post-intervention scores) and the global rating scale (94). Due to the ordinal data 

associated with the global rating scale categories, Spearman rank correlation 

coefficient is used. Higher correlation coefficient indicates that the questionnaire 

responds to change in the patients’ perspective. The correlation coefficient should be 

higher than 0.70 to be acceptable (95). 

 

b. Receiver operating characteristic (ROC) 

The ROC curve is a plot of the rate of negative cases that are incorrectly 

identified as positive by an assessment (false positives) along the X-axis against the rate of 

positive cases that are correctly identified by an assessment (true positives) along the Y-axis 

(96). The ROC curve is a very useful indicators of the relationship between a measure and 

an external indicator of change, such as the global perceived effect (97). By calculating the 

area under the ROC curve (AUC) , the responsiveness of the questionnaire in accurately 

classifying patients who improved and unimproved can be determined (84). The value of 

the AUC ranges from 0.50 (no ability to discriminating between the improved and 

unimproved patients) to 1.0 (perfect ability) (98). The AUC of greater than 0.70 is used as 

an indicator of acceptable high responsiveness (96).  

 

2.3.3.2 Distribution-based method 

There are various evaluation methods of responsiveness via the distribution-

based approach, including the effect size, standardized response mean, and Guyatt's 

responsiveness index (99). 

 

a. Effect size (ES) 

The ES, which was first proposed by Cohen (100), provides direct 

information on the magnitude of change in the measure in regard to variation of the 

measures. It has been widely recommended for use as an indicator of responsiveness.  
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The formula for determining the ES of the measurement is as follows: 

ES= 
 X̅follow−up - X̅baseline

SDbaseline
 

When  X̅follow−up is the mean follow-up score and X̅baseline is the mean 

baseline score. SDbaseline is standard deviation of baseline measure of instrument.  

ES is affected by high level of variability of the baseline scores but it is not affected 

by the sample size (84, 90). The ES is interpreted as trivial for values < 0.20,  

small for values ≥ 0.20 to < 0.50, moderate for values ≥ 0.50 to < 0.80, and large for 

values ≥ 0.80 (100). 

 

b.  Standardized response mean (SRM) 

The SRM is widely used today. It is the ratio of change score for an 

instrument divided by standard deviation of the change score (90). In the literature, 

the SRM is also referred to a responsiveness-treatment coefficient (101) or an 

efficiency index (102).  

The formula for SRM is as follows: 

SRM =
 X̅follow−up- X̅baseline

SDchange
 

When X̅follow−up is the mean follow-up score and X̅baseline is the mean 

baseline score. SDchange is standard deviation of change score of instrument (90). 

According to the commonly accepted criteria, it is interpreted the same as ES.  

 

c. Guyatt’s responsiveness index (GRI) 

Guyatt et al., 1987 (103) developed an index that is another form of 

responsiveness which is viewed by some as the superior responsiveness statistics. The 

GRI uses the difference between baseline and posttest scores to represent a 

meaningful benefit in a group of patients. When the minimally clinically important 

change (described in next section) is known, it will be used instead of the difference 

between baseline and posttest scores.  
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The formula of GRI is as follows: 

GRI =  
MCID

√2∗MSEx
 

When MCID is minimally clinically important change on the measure and 

MSEx is the mean squared error of X obtained from an analysis of variance model that 

examines repeated observations of the measure in clinically stable patients (e.g., 

multiple baseline measures prior to an intervention). Alternatively, if there are only 2 

observations of the measure, MSEx is the SD of the individual change scores in 

clinically stable patients (104). The disadvantage of this index is that data on stable 

patients may not always be available. Once again, the values of 0.20, 0.50 and 0.80 

are used to represent small, moderate, and large effects (90).  

 

2.3.3.3 Factors that impact on responsiveness 

 

a. The population of patients under study  

The level of responsiveness of a questionnaire can be affected by the 

population of patients under the study. The variation in scores for change is larger in a 

heterogeneous population compared to a homogeneous population. Women had a 

higher score on quality of life loss than men (105). Adults aged 55 years and older 

had greater score on mental health than younger adults (105). Participants from 

different ethnicity and race slightly differed in pain intensity and pain perception 

(105-107). 

 

b. Floor and Ceiling Effects 

Floor and ceiling effects are important factors that can interfere instrument 

responsiveness (108). When having more than 15% of all respondents rate the highest 

or lowest possible total score of a questionnaire, the floor and ceiling effects are 

considered to occur (69). The responsiveness of a questionnaire would be limited 

because the change is not measurable in these patients. 
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c. Recall window 

Recall window or length of recall is another factor that may affect 

responsiveness. The longer recall window shows the less responsiveness to intervention 

effect. The current or past week recall shows better responsiveness (92).  

 

2.3.4 Minimal Clinically Important Difference 

The minimum rate of clinically significant change from the patients’ or 

clinicians’ perspective is also considered important (109). This value is referred to as 

the minimal clinically important difference (MCID) which is a method that aids the 

interpretability of numerical change scores from PROMs (110). It is defined as “the 

smallest difference in score in the domain of interest which patients perceive as 

beneficial and which would mandate, in the absence of troublesome side effects and 

excessive cost, as a change in the patient’s management” (111). The MCID score is a 

single cut point estimate which can be represented as a change in the score (initial 

score minus the final score or a percentage-based change score from baseline) (112). 

The MCID is useful for clinical decision-making about progression of the patients (113). 

There is no specific method for establishing an MCID value (112). The methods to 

determine MCID can be divided into 2 categories which are anchor-based method and 

distribution-based method (114). Although different methods exist for estimating 

MCID, experts recommend that the anchor-based method should be given the most 

weight as it takes the patients’ perspective into account (115). 

The methods to determine MCID will be described as follows: 

 

2.3.4.1 Anchor-based method 

The anchor-based method compares the change in a patient-reported 

outcome with an external indicator which is either clinical-based (i.e., laboratory 

measures, physiological measures, and clinician ratings) or patient-based (i.e., global 

ratings of change or actual changes in PROMs). The MCID is specific to the target 

patient population. According to the amount of change, the target patient population 

are assigned into several groupings as unchanged, experiencing small, moderate, and 

large improvement or deterioration in clinical or health status (116). The change score 
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in each subgroup is used to estimate the MCID. To determine the MCID, a sample 

size of at least 50 patients is recommended (69). Four anchor-based approach for 

calculating the MCID have been described in the literature (117): 

 

a. Within-patients score change 

The MCID is defined as the mean change in scores of the patients who 

exhibit small change (117). The selection of groups of patients to be compared for the 

small change is arbitrary and vary between studies (118). They can be score 

difference between patients in the “much improved” and “unchanged” or between 

patients in the “slightly improved” and “unchanged”. 

 

b. Between-patients score change 

The MCID is defined as a score difference between two adjacent levels of 

change in patients’ perspectives (117). For a scale that has ‘‘much improved,’’ 

‘‘improved,’’ ‘‘unchanged,’’ or ‘‘deterioration’’, the MCID may be calculated as the 

difference in the change score between ‘‘better’’ and ‘‘unchanged’’ patients. In this 

approach, the selection of the two adjacent levels is also arbitrary.  

 

c. Sensitivity- and specificity-based approach 

The MCID is a score that provides the best discrimination between the 

‘‘improved’’ and ‘‘unchanged’’ patients. In diagnostic tests, sensitivity is based on 

proportion of true positives or patients with the condition who have a test positive 

result while specificity is based on proportion of true negatives or patients without the 

condition who have a test negative result (119). In concept of MCID, the sensitivity is 

based on proportion of patients who report an improvement on the external criterion 

while specificity is based on proportion of patients who do report an unchanged 

and/or deterioration on the external criterion. The statistics used for determining the 

MCID in this regard is the receiver operating characteristic (ROC) curve. The value 

that provides equal sensitivity and specificity is chosen as a MCID value (117). 
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d. Social comparison approach 

This approach is not widely used. It requires patients to compare 

themselves with other patients. After discussion in pairs about their health situation, 

they rate themselves as the same or to varying degrees of better or worse than the 

patients whom they spoke with. The MCID is identified as the difference in scores of 

patients who rate themselves as ‘a little better’ or ‘a little worse’ as compared to the 

other patients (117).  

 

2.2.4.2 Distribution-based method 

Similar to the distribution-based method used for calculation of the 

responsiveness, the distribution-based method used for determining the MCID 

compares the change in PRO scores to some measure of variability or based on 

statistical characteristics of relevant sample. There are various methods including the 

standard error of measurement and the minimum detectable change. Furthermore, 

there are 2 methods for examining responsiveness that can be used to estimate MCID, 

which are the standard deviation and ES (115, 117). 

a. Standard error of measurement (SEM) 

SEM is the variation in the scores due to the unreliability or error of the 

scale or measurement. A change that is smaller than the SEM is likely to result from 

measurement errors than actual observed changes (117).Although there is no 

agreement yet that 1 SEM could be a general MCID value, 1 SEM may be used for 

individual true change score and possibly for mean group change score (117). 

 

b. Minimal detectable change (MDC) 

MDC is referred to the smallest detectable change that can be considered as the 

measurement error with a level of confidence (usually 95% confidence level) (120). To be 

valid for being the MDIC, the change score should be larger than the MDC (120).  

 

c. Standard deviation (SD) 

SD is a descriptive statistics that reflects variability or dispersion around 

the mean of sample scores (117). Norman et al. (121) found across a variety of studies 

that the value of 0.5 SD corresponded to the MCID. So, they suggested the threshold 
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of discrimination for changes appears to be approximately 0.5 SD. Furthermore, they 

noted that 0.5 SD is equal to 1 SEM.  

 

d. Effect size (ES) 

To calculate the change score equivalent to the MCID, one multiplies the 

SD of the baseline scores by 0.2 (small ES) (117). Score differences less than 0.2 SD 

are likely to be less than a MCID (122). However, others have argued that 

moderate ES of half a SD is a more reasonable for being a MCID threshold (121). 

 

2.4  Measurement Tools for Measuring Quality of Life in cLBP Condition 

 Several validated PROMs are currently used in back pain population and are 

often collectively referred to as “legacy measures” (123). They include the Oswestry 

Disability Index, the Roland and Morris Disability Scale, the Short-Form Health 

Survey 36, and the Patient Reported Outcomes Measurement Information System-29.     

 

2.4.1 Oswestry Disability Index (ODI)  

The ODI measures the impact of LBP on the patients’ pain that interferes with 

physical activities in 9 domains of daily life (personal care, lifting, walking, sitting, 

standing, sleeping, sex life, social life, and traveling) (Appendix A) (124, 125). The 

patients score their current functional status on each domain that consists of 6 

responses ranging from 0 to 5, with 0 representing no difficulty in the activity and  

5 representing maximal difficulty. The total ODI score is a sum score of all domains 

divided by the total possible score to obtain a final percentage of disability, with a 

higher percentage indicates greater disability (124, 125). It was shown to have good 

internal consistency with Cronbach’s alpha ranging from 0.71 to 0.87 and high test-

retest reliability (ICC ranges from 0.84 to 0.94) (126). Its construct validity which is 

indicated via a correlation coefficient between the ODI and the SF-36 was -0.64  (127). 

The ODI was translated into Thai version and was shown to have acceptable internal 

consistency with Cronbach’s alpha of 0.81 in acute LBP patients (128). It was also 

proved to be sensitive in detecting clinical changes for cLBP (97, 129). The MCID of 

ODI is recommended to be at least 10 points in LBP (97, 130). 
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2.4.2 Roland Morris Disability Questionnaire (RMDQ) 

The original RMDQ was developed in 1983 from the Sickness Impact Profile, for 

self-assessment of measuring disability in patients with back pain worldwide (131, 132). 

It consists of “yes/no” 24 items (Appendix B). The RMDQ score is calculated by 

adding up the number of “yes” items which ranges from 0 to 24 (132). The higher 

score shows higher level of pain-related disability. The test-retest reliability of the 

RMDQ is high (ICC ranges from 0.79 to 0.88) (133). The Thai version of the RMDQ 

was reported to be reliable for assessing functional disability of LBP in Thai patients. 

The overall Cronbach’s alpha coefficient of the scale was 0.83 (134). The responsiveness 

of the RMDQ in cLBP was good which all pooled ES were well above 0.80 and all 

other statistics were high (135, 136). Its important change threshold or MCID is 

recommended to be approximately 5 points (137). It was found to be most sensitive 

for patients with mild to moderate disability due to cLBP (138). 

 

2.4.3 Short-Form Health Survey 36 (SF-36) 

The Short-Form Health Survey 36 (SF-36) (Appendix C) is the tool that 

frequently used for measuring the quality of life in cLBP (37). The SF-36 

questionnaire has 8 domains of quality of life: 1) limitations in physical activities, 2) 

limitations in social activities, 3) limitations in usual role activities, 4) bodily pain, 5) 

general mental health , 6) limitations in usual role activities because of emotional 

problems, 7) vitality, and 8) general health perceptions (139). The items and 

dimensions in SF-36 were constructed using the Likert method of summated ratings. 

After data entry, items and scales are scored in 3 steps (140): 1) item recoding, 2) 

computing raw scale scores by summing across items in the same scale, and 3) 

transforming raw scale scores to a 0 - 100 scale. The scale 0 means worst possible 

health and 100 means best health state (141). The SF-36 survey was found to be 

reliable and valid (142, 143). In the general healthy people, the SF-36 Thai version 

showed adequate internal consistency with Cronbach’s alpha 0.50 – 0.94 (144) and is 

considered to be a reliable tool for assessing functional disability of LBP in Thai 

patients (145). The item correlation coefficient for the 35 items within the 8 health 

aspects ranged from 0.43 to 0.80 (145). The SF-36 was found to be moderate 

responsiveness in cLBP patients (146, 147). 
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2.4.4 Patient-Reported Outcomes Measurement Information System-29 

(PROMIS-29) 

The Patient-Reported Outcomes Measurement Information System (PROMIS) 

questionnaire was developed by the U.S. National Institutes of Health (NIH) under the 

“Roadmap to Medical Research” initiative to assess self-reported outcomes in several 

domains that are associated with multiple clinical conditions. This effort began by 

identifying items from well-validated questionnaires, adapting them into large item 

banks, and modifying response options into standardized formats (24). The PROMIS 

conceptual model (Figure 2.2) is strongly founded in the World Health Organization 

definition of health. It was developed using modern measurement theory known as 

item response theory (148) that was calibrated and scored based on more-

contemporary samples (149).  

Figure 2.1 PROMIS conceptual framework (150) 
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The PROMIS-29 is a short form of PROMIS that assesses diverse dimensions 

including 7 health-related quality of life domains (Appendix D) (151). It can be 

thought of as a “modern” version of the SF-36 (152) in which it contains new content 

on sleep disturbance which is not directly measured in the SF-36. Seven domains of 

the PROMIS-29 are pain interference, physical function, fatigue, depression, anxiety, 

sleep disturbance, and satisfaction with social participation (24). The PROMIS-29 

contains 29 items. Twenty-eight items (excluding pain intensity item) are Likert 

scales that range from 1 to 5. The higher scores mean better quality of life in terms of 

physical function and social role while the lower scores mean better outcomes for pain 

interference, fatigue, depression, anxiety, and sleep disturbance. The item of pain 

intensity is measured on a 0-10 numerical rating scale (24). 

The PROMIS-29 has been translated in many languages such as Dutch (153), 

French (154), German (155), and Thai. The development of the Thai version of the 

PROMIS-29 was done using the Functional Assessment of Chronic Illness Therapy 

(FACIT) translation methodology. The FACIT translation methodology contains 

rigorous steps for translation that was shown to provide good overall accuracy among 

native language-speakers when being tested multilingual. This methodology was 

proposed to be less bias when using the same translation across cultural groups than in 

applying country-specific versions produced by different individuals who tend to 

introduce stylistic changes that are not necessarily country specific in nature. The 

native English speakers who developed the measure conducted a final quality review 

and the translations were finalized. In March 2018, the Thai version of the PROMIS-29 

was completed.  

The PROMIS-29 has been tested and validated in a variety of patient population. 

In addition to the deployment with a representative sample of the U.S. population (151), 

the PROMIS-29 has successfully measured quality of life in chiropractic patients (156), 

and people with rheumatoid arthritis, osteoarthritis, fibromyalgia, systemic lupus 

erythematosus (157), systemic sclerosis (158), spinal disorders (149), kidney 

transplant recipients (159), diabetes (19), chronic rhinosinusitis (160), and HIV (161). 

The PROMIS-29 has also been administered in a variety of settings (e.g., at the 

patient’s home or in a medical clinic) and by a variety of methods (e.g., online or via 

paper and pencil) (162). 
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The reliability of the PROMIS-29 has been done in various population. For 

example, in older adults with chronic musculoskeletal pain who rated their pain as 

stable which found the test-retest reliability at 3 months around 0.70 as shown in 

Table 2.1 (24). The study in patients with idiopathic pulmonary fibrosis reported test-

retest reliability of the PROMIS-29 to be acceptable to excellent for all scales (163). 

Furthermore, the patient with lower limb loss showed acceptable internal consistency 

ranged from 0.70 to 0.90 (164). In older adults with chronic musculoskeletal pain, the 

internal consistency was good to excellent with Cronbach’s alpha between 0.81 and 

0.95 for all scales (24). The subscales of the PROMIS-29 showed high internal 

consistency ranged from 0.87 to 0.97 in the patients with HIV (161). The Thai version 

of the PROMIS-29 showed good to excellent internal consistencies with Cronbach’s 

alphas ranging from 0.84 to 0.94 for all scales (Table 2.2) (165). Test–retest reliability 

was moderate to good with ICCs (2,1) ranging from 0.57 to 0.74 (Table 2.3) (165). 

 

Table 2.1 The test-retest reliability of PROMIS-29 in older adults with chronic 

musculoskeletal pain (24). 
 

 ICC*(95% CI)  

PROMIS measure 

Patient’s pain “about the 

same” ( n=91) 
Pain intensity rating 

changed within +/- 1 point 

( n=98 ) 

Pain Intensity  0.44 (0.29, 0.61) --- 

Pain Interference 0.58 (0.44, 0.71) 0.67 (0.56, 0.77) 

Physical Function 0.68 (0.56, 0.78) 0.70 (0.59, 0.79) 

Fatigue 0.68 (0.56, 0.78) 0.76 (0.67, 0.84) 

Sleep Disturbance 0.70 (0.58, 0.79) 0.74 (0.64, 0.82) 

Depression 0.73 (0.62, 0.81) 0.74 (0.64, 0.82) 

Anxiety 0.63 (0.50, 0.75) 0.69 (0.58, 0.78) 

Satisfaction with social role 0.54 (0.39, 0.68) 0.57 (0.43, 0.70) 

RTF Impact Score 0.73 (0.62, 0.82) 0.80 (0.71, 0.86) 
Values are intraclass correlation coefficients (ICCs) for patients who rated their pain as “about the same” or 

whose pain intensity was within 1 point of baseline value at 3 months following baseline assessment. 

*ICC = Intraclass Correlation Coefficient.  
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Table 2.2 The internal consistencies for the Thai version of PROMIS-29 scales (165). 

  

T-PROMIS-29 Cronbach’s alpha Ceiling 

effect (%) 

Floor 

effect (%) 

Physical Function 0.87 16 0 

Anxiety 0.90 0 13 

Depression 0.92 0 50 

Fatigue 0.88 0 7 

Sleep Disturbance 0.84 0 6 

Ability to Participate in  

Social Roles and Activities  

0.89 20 0 

Pain Interference 0.94 0 6 

Bolded values are those exceeding 15% 

 

Table 2.3 The test-retest reliability coefficients of the Thai version of PROMIS-29 scores 

(165). 
 
T-PROMIS-29 scale  Baseline 1 week  ICC(2,1)  (95% CI) SEMtest-retest MDC95% 

Pain Intensity (1–10) 4.6 (2.1) 4.1 (2.1) 0.76 (0.66, 0.83) 1.05 2.90 

Physical Function 44.1 (7.2) 44.2 (7.1) 0.61 (0.50, 0.70) 4.46 12.37 

Anxiety 57.5 (8.8) 55.6 (8.7) 0.63 (0.51, 0.72) 5.38 14.91 

Depression 48.6 (9.8) 48.9 (8.5) 

 
0.71 (0.62, 0.78) 4.96 13.75 

Fatigue 52.1 (7.2) 51.1 (7.7) 0.59 (0.48, 0.69) 4.77 13.22 

Sleep Disturbance 48.1 (7.6) 47.8 (7.8) 0.74 (0.66, 0.80) 3.91 10.84 

Ability to Participate 

in Social Roles and 

Activities  

51.0 (8.0) 51.1 (7.4) 

 
0.69 (0.59, 0.76) 4.29 11.89 

Pain Interference 57.4 (6.3) 56.3 (6.5) 0.57 (0.46, 0.67) 4.20 11.63 

ICC intraclass correlation coefficient, MDC minimal detectable change, SEM standard error of measurement 

 

For validity, PROMIS-29 has high validity in French general population (154) and 

Australian systemic sclerosis patients (166). The PROMIS-29 Physical Functioning 

showed strong correlation with the SF-36 Physical component scores (r = 0.86) (167).  

It demonstrated discriminant validity when being tested in persons with and without 

work compensation, lower and greater catastrophizing score, and with and without 

fall in previous 3 months (Table 2.4). In addition, the Thai version of PROMIS-29 

showed satisfactory of unidimensionality (Table 2.5), convergent validity, and 

divergent construct validity (Table 2.6) (165). 
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Table 2.4 Construct validity of baseline PROMIS measures and the derived impact score (24). 

 
 Worker’s compensation Catastrophizing score (total) Falls in previous 3 months 
PROMIS 

measure 
Yes No P* <14 ≥14 P* Yes No P* 

N 29.0   169.0   109.0   78.0   57.0   139.0   

Pain 

intensity 

6.9  (1.9)  5.8  (1.7)  0.002 5.5  (1.6)  6.6  (1.9)  <.001 6.3  (1.8)  5.8  (1.8)  0.106 

Pain 

interference 

65.0  (4.9)  59.8  (5.6)  <.001 58.6   (5.9)  63.4  (4.9)  <.001 62.7  (6.1)  59.7  (5.5)  <.001 

Physical 

function 

36.0  (4.4)  41.8 (6.7)  <.001 43.2  (7.4)  38.3 (6.2) <.001 38.5  (5.9)  41.9  (6.8)  0.001 

Fatigue 59.2  (8.7)  52.8  (8.5)  <.001 51.3  (8.3)  57.4  (9.3) <.001 56.9  (8.7)  52.6  (8.6)  0.002 

Sleep 

disturbance 

56.2  (5.1)  51.8  (7.8)  <.001 50.9  (8.3) 54.5  (7.9) 0.001 53.0  (8.0)  52.2  (7.5)  0.473 

Depression 57.0  (9.0)  48.6   (8.1)  <.001 46.5  (8.5)  54.2  (9.6) <.001 53.8  (9.6)  48.3  (8.0)  <.001 

Anxiety 57.5  (8.5) 51.3   (8.2)  <.001 49.2  (8.8)  56.2  (8.6) <.001 55.9  (7.9)  50.9  (8.3)  <.001 

Satisfaction 

with social 

role 

39.1  (6.9)  46.1  (9.5)  <.001 47.1  (9.4)  42.5  (9.4)  <.001 42.4  (8.6)  46.2  (9.8)  0.014 

Impact 

score 

34.2  (6.1)  26.0  (7.4)  <.001 24.0  (6.8)  31.3  (6.7) <.001 30.6  (7.3)  25.9  (7.6)  <.001 

Tabled figures are all means (SD).  

*T-test of means. Bolded P-values are significant (<0.05). 

 

 

Table 2.5 The unidimensionality of Thai version of PROMIS-29 (165) 

 

T-PROMIS-29 domain  CFI RMSEA [90% CI] SRMR 

Physical Function  1.000 0.000 [0.000–0.119] 0.002 

Anxiety  1.000 0.000 [0.000–0.079] 0.004 

Depression 0.998 0.087 [0.000–0.214] 0.010 

Fatigue   1.000 0.000 [0.000–0.055] 0.003 

Sleep Disturbance  1.000 0.017 [0.000–0.173] 0.008 

Ability to Participate in 

Social Roles and Activities  

1.000 0.000 [0.000–0.167] 0.006 

Pain Interference  0.999 0.045 [0.000–0.185] 0.006 
CFI comparative fit index, RMSEA root mean square error of approximation, SRMR standard root mean 

square residual 
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Table 2.6 The construct validity of Thai version of PROMIS-29 (165)  

 
T-PROMIS-29 SF-36 

Physical 

Functioning 

SF-36 

Mental 

Health 

SF-36 Social 

Role 

Functioning 

SF-36 

Bodily 

Pain 

SF-36 

Vitality 

SF-36 

General 

Health 

Perception 

Physical Function  0.54 0.35     

Anxiety  −0.38 −0.50     

Depression −0.42 −0.64     

Fatigue   −0.17    −0.56  

Sleep Disturbance  −0.23    −0.45  

Ability to 

Participate in 

Social Roles and 

Activities  

  0.58   0.40 

Pain Interference  −0.48   −0.67   
Bolded values indicate correlation coefficients for convergent validity, unbolded values indicate correlation 

coefficients for discriminant validity 

 

The responsiveness of the PROMIS-29 has been studied in patients with spinal 

disorders. In older adults with chronic musculoskeletal pain, a large responsiveness 

was reported as shown in Table 2.7 (24). The PROMIS-pain interference scale was 

responsive and comparable with legacy measures in cLBP (168). Furthermore, the 

PROMIS-physical function and PROMIS-pain interference scales demonstrated large 

responsiveness in a spine clinic population (149, 169). Four PROMIS domains which 

are anxiety, pain intensity, satisfaction with social roles and activities, and physical 

function were shown to have adequate responsiveness in adults with spinal deformity (170). 

The summary of responsiveness of PROMIS-domain in patients with spinal disorders 

in previous studies were showed in Table 2.8.  

 

Table 2.7 Responsiveness of PROMIS measures and derived impact score in older 

adults with chronic musculoskeletal pain (24). 
 Change in pain at 3 months compared to baseline   

 Much less 

(n =20) 

A little 

less  

(n= 23) 

About 

the 

same 

(n=91) 

A 

little 

worse 

(n=47) 

Much 

worse 

(n=16) 

Spearman 

correlation 

coefficient 

P 

Mean score changes* 

Pain intensity  

(10-point scale) 

-3.60 -1.48 - 0.37 0.45 1.25 0.500 <.0001 

Pain interference -6.84 -1.82 -0.76 0.74 3.78 0.367 <.0001 

Physical function 3.85 0.09 -0.57 -1.34 -3.85 -0.295 <.0001 
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Table 2.7 Responsiveness of PROMIS measures and derived impact score in older 

adults with chronic musculoskeletal pain (24). 

 Change in pain at 3 months compared to baseline   

 Much less 

(n =20) 

A little 

less  

(n= 23) 

About 

the 

same 

(n=91) 

A 

little 

worse 

(n=47) 

Much 

worse 

(n=16) 

Spearman 

correlation 

coefficient 

P 

Fatigue -2.47 1.45 0.20 -0.39 1.64 0.057 0.43 

Sleep interference -2.43 1.17 0.49 1.32 3.62 0.188 0.01 

Depression -2.44 3.67 -0.24 -0.54 1.74 0.004 0.95 

Anxiety -5.82 -0.19 -1.19 0.48 -1.32 0.137 0.06 

Satisfaction with 

social role 

3.09 -0.55 0.11 -1.37 -2.79 -0.159 0.03 

Impact score  

(8–50 scale) 

-10.16 -2.78 -0.64 1.53 6.06 0.497 <.0001 

Effect sizes  

(change/baseline SD) 

Pain intensity  

(10-point scale) 

-1.93 -0.79 -0.20 0.24 0.67 † 

Pain interference -1.03 -0.28 -0.08 0.17 0.71 

Physical function 0.68 0.07 -0.04 -0.16 -0.57 

Fatigue -0.37 0.20 0.05 -0.05 0.14 

Sleep interference -0.32 0.10 0.04 0.17 0.41 

Depression -0.24 0.30 -0.02 -0.06 0.30 

Anxiety -0.57 0.03 -0.14 0.04 0.02 

Satisfaction with 

social role 

0.34 0.01 0.01 -0.15 -0.39 

Impact score  

(8–50 scale) 

-1.30 -0.36 -0.08 0.20 0.78 

Standardized response means  

(change/SD of change) 

Pain intensity  

(10-point scale) 

-1.61 -0.66 -0.17 0.20 0.56 † 

Pain interference -1.07 -0.29 -0.08 0.18 0.74 

Physical function 0.87 0.09 -0.05 -0.20 -0.72 

Fatigue -0.50 0.28 0.07 -0.08 0.20 

Sleep interference -0.39 0.12 0.04 0.21 0.50 

Depression -0.29 0.37 -0.02 -0.08 0.37 

Anxiety -0.66 0.03 -0.16 0.05 0.02 

Satisfaction with 

social role 

0.39 0.01 0.01 -0.17 -0.44 

Impact score  

(8–50 scale) 

-1.53 -0.42 -0.10 0.23 0.91 

*Means are T-scores with population mean of 50 unless otherwise specified. Correlations and P-values calculated on raw values. 

† P-values are the same as for the mean score changes. 
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Table 2.8 Responsiveness of PROMIS-domain in patients with spinal disorders in 

previous studies 

  

   Responsiveness 

Study PROMIS Population ES SRM Correlations 

Deyo et al.2016 

(24)  

PROMIS-29 Older adults 

with chronic 

musculoskeletal 

pain,  

aged ≥ 55 years 

Absolute ESs ranged 

from 0.24 

(Depression) to 1.93 

(Pain Intensity) 

Absolute SRMs 

ranged from 0.29 

(Depression) to 1.61 

(Pain Intensity) 

- 

Chen et al.2019 

(168) 

PROMIS-PI 

(4a) 

Patients with 

moderate to 

severe cLBP  

- Retrospective Global 

Pain of Change 

Better group 0.60 

Same group 0.23 

Worse group -0.25 

- 

    Prospective Global 

Pain of Change 

Better group 0.80 

Same group 0. .36 

Worse group -0.53 

 

Hung et al. 2019 

(149) 

PROMIS PF 

v1.2 

An orthopaedic 

spinal 

population, aged 

≥ 18 years 

3-month follow-up  0.98 

>3-month follow-up 0.97 

6-month follow-up 1.11 

>6-month follow-up 0.98 

1.31 

1.07 

0.97 

1.03 

For NDI 

ranged from 

−0.60 to −0.72 

For ODI 

ranged from 

−0.66 to −0.80 

 PROMIS PI 

v1.1 

 3-month follow-up  1.39 

>3-month follow-up 1.19 

6-month follow-up 1.29 

>6-month follow-up 1.12 

1.16 

1.31 

0.94 

1.12 

For NDI 

ranged from 

0.71 to 0.81 

For ODI 

ranged from 

0.59 to 0.83 

Schalet et al. 

2016 (169) 

PROMIS-

PF 124 item 

Patient with  

back pain 

- Better 0.64 

About the same 0.49 

Worse 0.29 

- 

Raad et al. 2019 

(170) 

4 PROMIS 

CAT: 

anxiety, 

pain 

intensity, 

satisfaction 

with social 

roles, and 

activities, 

and  Physica

l function 

Adult spinal 

deformity,  

aged ≥ 18 years 

 

Anxiety 0.46 

Pain intensity 0.80 

Satisfaction with social 

roles and activities  –

0.55 

Physical function –0.29 

- - 

 

The MCID of the PROMIS-29 was tested in several population groups. In 

patients with joint disorders, the MCID value for  physical function domain ranged 

from 2.45 to 21.55 (171). In patients with knee osteoarthritis, the MCID values of 
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physical function ranged from 1.90 to 2.20, anxiety ranged from 2.30 to 3.40, 

depression ranged from 3.00 to 3.10, and pain interference ranged from 2.35 to 2.40 

(172). The change of 3 points in the PROMIS-29 pain, anxiety, depression, fatigue, 

and sleep disturbance scales represented a reasonable MCID (173). In patients with 

lumbar degenerative disease, the MCID values for pain was 7.05, physical function 

was 5.48, anxiety was 4.28, depression was 5.19, fatigue was 5.42, sleep disturbance 

was 7.44, and social satisfaction was 8.31 (174). In the patients with LBP, the MCID 

of pain interference scale considered meaningful ranged from 3.50 to 5.50 (175). The 

summary of MCIDs of PROMIS-domain in previous studies were showed in Table 

2.9. However, the studies of the MCID of the PROMIS-29 in cLBP patients are 

limited. 
 

Table 2.9 MCIDs of PROMIS-domain in previous studies 
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Deyo et al. 

2016 (24) 

PROMIS-29 Older adults  

with chronic 

musculoskeletal 

pain,  

aged ≥ 55 years 

2.0 2.0 - - - - - 2.0 

Kroenke et al. 

2014 (176) 

PROMIS-29 Patients with 

chronic pain 

- - 2.5 2.2 - - - - 

Chen et al. 

2018 (122) 

PROMIS-PI  Patients with 

chronic low 

back pain, hip 

or knee 

osteoarthritis 

pain, and a 

history of stroke 

- - - - - - - 2  

to  

3 

Kroenke et al. 

2019 (177) 

PROMIS 

Anxiety  

4-item 

Patients with 

chronic 

musculoskeletal 

pain comorbid 

with depression 

and/or anxiety, 

aged ≥ 18 years 

- - 4 - - - - - 

Kroenke et al. 

2020 (178) 

PROMIS 

Depression 

(4a) 

Patients with 

chronic low 

back pain, hip 

or knee 

osteoarthritis 

pain, and a 

history of stroke 

- - - 3  

to  

4 

- - - - 
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Table 2.9 MCIDs of PROMIS-domain in previous studies 

   PROMIS-domain 

Study PROMIS Population 

P
ai

n 
In

te
ns

ity
 

P
hy

si
ca

l 

F
un

ct
io

n 

A
nx

ie
ty

 

D
ep

re
ss

io
n 

F
at

ig
ue

 

S
le

ep
 

D
is

tu
rb

an
ce

 

A
bi

lit
y 

to
 

P
ar

tic
ip

at
e 

in
 

S
oc

ia
l R

ol
es

 

an
d 

A
ct

iv
iti

es
 

P
ai

n 

In
te

rf
er

en
ce

 

Swanholm et al.  

2014 (179) 

PROMIS 

Depression 

and Anxiety 

CATs 

Patients with 

chronic/ 

persistent pain,  

aged ≥18 years 

- - 3.0 

to 

5.5 

3.5 

to 

5.5 

- - - - 

Amtmann et al. 

2016 (175) 

PROMIS-PI People with 

LBP,  

aged ≥18 years 

- - - - - - - 3.5 

to 

5.5 

Purvis et al. 

2017 (180) 

PROMIS 

health 

domains  

Patients 

undergoing  
anterior cervical 

spine surgery, 

aged ≥18 years 

- 4.5 -5.7 -4.6 -5.8 -7.4 4.4 -5.2 

Hung et al. 

2018  (181) 

PROMIS PF 

version 1.2, 

PROMIS PI 

version 1.1 

Spine patients, 

aged ≥18 years 

- 3  

to 

10 

 

- - - - - 3  

to  

9 

 

Steinhaus et al. 

2019 (182) 

PROMIS  

PF and PI 

CATs 

Adult patients 

undergoing  

cervical spine 

surgery 

- 4.5 - - - - - 4.9 

 

Among several measurement tools have been used in cLBP, the PROMIS-29 

was found to be superior to the others. It contains several domains within one tool 

which provides general view of the patients’ health status.  

 

2.5   Summary 

 From the literature, cLBP affects multiple outcome domains which highly 

relevant to physical functioning, pain intensity, health-related quality of life, work, 

psychological functioning, and pain interference. To measure these multiple outcome 

domains and patients’ health status, PROMs are developed. To be effective, the 

PROMs should demonstrate adequate psychometric properties of which they should 

be reliable, valid, and responsive. In cLBP population, several validated PROMs are 

available including the ODI, the RMDQ, the SF-36, and the PROMIS-29. The 

PROMIS-29 hold potential to become a widely accepted and standardized tool for 

assessing patient-reported outcomes. At present, the reliability and validity of the Thai 
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version of the PROMIS-29 in individuals with cLBP have been established. However, 

the responsiveness and the MCID of the Thai version of the PROMIS-29 are lacking. 

 The responsiveness is the ability of the PROMs to detect clinically important 

changes over time even if these changes are small. Two methods, which are the 

anchor-based and distribution-based methods, are commonly used. The MCID which 

is the minimum rate of clinically significant change from the patients’ perspective is 

also considered important. To be confident in the MCID, the magnitude of the MCID 

must be larger than the measurement error (183).  

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

32 

 

CHAPTER III 

METHODOLOGY 

 This chapter describes research design, characteristics of participants, outcome 

measurements, and the processes of data collection. 

 

3.1  Research Design 

 This study used a prospective cohort design with 4 weeks and 8 weeks follow-

ups.  

 

3.2  Characteristics Participants 

 Individuals with cLBP and patients who were evaluated for possible physical 

therapy treatment for cLBP at 4 government hospitals (Bhumibol Adulyadej Hospital, 

Klang Hospital, Lerdsin Hospital, Phramongkutklao Hospital, and Phra Nakhon Si Ayutthaya 

Hospital) were invited to participate.  

 

3.2.1 Inclusion criteria 

To be eligible, participants needed to be 18 years old or older and were 

presenting with cLBP. The pain had to locate in the area between the lower rib 

margins and above the gluteal crease (25). To identify cLBP, the participants were 

screened using 2 questions based on the Research Task Force, i.e. (1) “How long has 

back pain been an ongoing problem for you?” and (2) “How often has LBP been an 

ongoing problem for you over the past 6 months?” (21). A response of “greater than 3 

months” to question 1 and a response of “at least half the days in the past 6 months” 

to question 2 would be defined as cLBP. Moreover, the participants had to have the 

pain severity of at least 3 out of 10 on the 11-point numerical pain rating scale (NRS) 

(184, 185). The NRS is a numbered version of the VAS in which the patient can select 

one number that best describes the pain severity (186). The 0 indicates no pain and 10 

indicates worst imaginable pain (186, 187). All participants were able to understand 

and completed questionnaires in Thai. 
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3.2.2 Exclusion criteria 

The exclusion criteria were the individuals who had unstable neurological 

symptoms, cauda equine syndrome, cancer, spinal cord injury, vertebral fractures, 

multiple sclerosis, tumor, and mental disorders. Pregnant women were also excluded. 

 

3.3  Sample Size  

 Two hundred and two participants were recruited. The sample size was calculated 

by  

   Total sample size =

2
(Z Z )

N 3
C

   
  
 

     (188) 

When Zα =   the standard normal deviate for α 

 α (two-tailed) = threshold probability for rejecting the null 

hypothesis. Type I error rate. 

 Zβ =    the standard normal deviate for β 

 β = probability of failing to reject the null 

hypothesis under the alternative hypothesis. 

Type II error rate.  

 C =    0.5 * ln[(1+r)/(1-r)]. 

 r =    the expected correlation coefficient 

 

  Total sample size =

2
2.697 1.282

0.310

( )
N 3 168

 
   
 

 

 Form equation above, this study identified α = 0.007 and β = 0.10. In addition, 

the hypothesis was expected to moderate correlation. So the expected correlation 

coefficient was set as 0.3. When calculation was Zα = 2.697, Zβ = 1.282, and 

C=0.310. Therefore, the number of participants was 168. To accommodate for 

possible dropout which might occur during the longitudinal study, additional 20% of 

the estimated participants were needed. Finally, approximately 202 participants were 

needed for this study. 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

34 

 

3.4  Materials 

1) PROMIS-29 Thai version 

The paper-based of Thai version of PROMIS-29 version 2.1 described in 2.4.4 

was used in this study (Appendix E). In brief, it measures 7 health-related quality of 

life domains: physical function, anxiety, depression, fatigue, sleep disturbance, ability 

to participate in social roles and activities, and pain interference. Twenty-eight items 

(excluding the Pain Intensity item) ask respondents to rate the symptom or item using 

1-5 Likert scales and a single item assessing pain intensity is measured using a 0-10 

numerical rating scale with 0 = “No pain” and 10 = “Worst pain imaginable.” 

Responses to the items for each domain were summed and then transformed into T-scores 

(mean 50 and SD 10; http://www.healthmeasures.net).  

 

2)  Global Perceived Effect (GPE) scale   

The GPE scale was used as an external criterion for the anchor-based method in 

the responsiveness analysis. It was a measure that specifies whether the patients’ 

current condition was improved or deteriorated compared to when the episode started 

(189). It was a 7-point scale that ranges from 1 = “Very much improved,” 2 = “Much 

improved,” 3 = “A little improved,” 4 = “Not changed,” 5 = “A little deterioration,”  

6 = “Much deterioration,” and 7 = “Very much deterioration.”  The GPE scale was 

shown to be reliable when used in patients with musculoskeletal conditions (190). The 

Thai version of the GPE was used in this study (Appendix F) and was kept it in an 

envelope to avoid the bias of the participants’ responses if they hesitate to answer the 

unconcealed questionnaire. All participants were asked to rate their condition to the 

previous 4 weeks: baseline for 4-week follow-up and at 4 weeks for 8-week follow-up. 

 

3) Roland Morris Disability Questionnaire Thai version 

 The paper-based Thai version of RMDQ described in 2.4.2 was used in this 

study (Appendix G). The RMDQ is self-assessment of measuring disability in patients 

with back pain that consists of “yes/no” 24 items. The total score ranges from 0 to 24. 

The higher score is interpreted as higher level of pain-related disability.  
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3.5  Procedure 
 All participants received information about the project (Appendix H) and 

provided written informed consent (Appendix I) to participate in the study. Ethical 

approval was obtained from the Research Ethics Review Committee for Research 

Involving Human Research Participants, Health Sciences Group, Chulalongkorn 

University (COA No. 156/2018) (Appendix J) and Lerdsin Hospital Human Research 

Ethics Committee, Lerdsin Hospital (No. 112/2019) (Appendix K). Next, all 

participants were asked to completed 4 questionnaires at baseline which were 

screening questionnaire (Appendix L), demographic questionnaire (Appendix M), the 

Thai version of the PROMIS-29, and the Thai version of the RMDQ. At 4- and 8-

week follow-ups, they were again administered the 7-point GPE scale, the Thai 

version of PROMIS-29, and the Thai version of RMDQ either in the clinic or returned 

the completed measures via mail. Figure 3.1 summarizes the procedure of the study. 

 There were no restrictions on the type or amount of treatments that they received 

during the 8 weeks of the study. However, either the physiotherapy treatments or other 

treatments which participants had received were noted during the 8 weeks of the study 

(Appendix N) (191). 
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Figure 3.1 Flowchart outlining of participants in this study 

  

At 8-week follow-up 

Data processing and analysis 

Participants were recruited according to inclusion and exclusion criteria  

Informed consent to participate in the study was signed 

Participants were asked to complete screening questionnaire, demographic 

questionnaire, Thai version of PROMIS-29, and Thai version of RMDQ 

Participants was asked to completed the 7-point GPE, Thai version of PROMIS-29, 

and Thai version of RMDQ  

At 4-week follow-up 

Participants was asked to complete the 7-point GPE, Thai version of PROMIS-29, 
and Thai version of RMDQ either in the clinic or  

returned the completed measures via mail. 

Participants received information about the project 
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3.6 Statistical Analysis  

 Baseline demographics of the participants were calculated using means and 

standard deviations for continuous variables while using counts and percentages for 

categorical variables. Data were analyzed separately for 4- and 8-week follow-ups. 

The statistical analysis for floor and ceiling effects and responsiveness are described 

as follows: 

 

The floor and ceiling effects 

 The floor and ceiling effects for the PROMIS-29 scales were examined. The 

proportion of participants who rated the highest or lowest total score at baseline (or at 

4 weeks) was calculated. When each proportion was more than 15% of all 

participants, it was referred to as the ceiling and floor effects, respectively. 

 

The responsiveness 

 Both distribution-based and anchor-based methods were employed in this study. 

For the distribution-based method, 3 values (change scores, ESs, and SRMs) were 

calculated. Change scores for the PROMIS-29 scales were calculated by subtracting 

the initial score from the follow-up scores. A positive value indicated an improvement 

in Physical Function and Ability to Participate in Social Roles and Activities while a 

negative value indicated an improvement in the remaining domains. The ESs were 

calculated as the difference between baseline and follow-up scores divided by the SD 

of baseline scores. The SRMs were computed by the score change divided by the SD 

of those score changes. The magnitude of the ES and SRM of 0.20 or less is indicative 

of small, 0.50 is considered moderate, and a value of 0.80 or greater represents strong 

responsiveness (100). The change scores, ESs, and SRMs were examined as a 

function of GPE category.  

 For the anchor-based method, this study calculated the Spearman’s rank order 

correlation coefficients between the change scores of the PROMIS-29 scales with the  

7-point GPE. The coefficients r < 0.30 = low, 0.30 < r < 0.60 = moderate, and  

r > 0.60 = high correlation (24, 192).  
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The MCID at baseline and 4-week follow-up 

 The MCID was determined by using the point closest to upper left corner of the 

ROC curve (104, 193). Each participant was classified as “improved” or “not improved” 

based on his or her GPE response (improved = responding with very much improved 

and much improved and not improved = all other GPE responses) (194). As a check 

on this estimate, SEM for each domain was also computed as the SD of baseline 

scores multiplied by square root of 1 - ICC(2,1) (90). Only the data from the 

participants who rated their condition in each domain as being “not changed” were 

used for computing the ICC value. If the SEM was larger than the optimal cut point 

value on the ROC curve, the SEM as a better representation of the MCID (195). 

 All statistical analyses were conducted using SPSS version 22.0 and p < 0.05 was 

considered statistical significance. 
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CHAPTER IV 

RESULTS 

 Data collection for this study began in November 2018 and continued through 

October 2019. A total of 240 participants with cLBP were invited to join the study in 

which 20 participants were excluded (7 patients refused to participate and 13 patients 

were unable to read Thai or had vision problems). Therefore, 220 participants 

completed the questionnaires at baseline while 183 and 168 participants completed 

the questionnaires at 4-week and 8-week follow-ups, respectively. All participants 

were reminded by the researcher via telephone or text message at 4- and 8-week 

follow-ups. Thirty-seven participants were lost to follow-up (24 at 4 weeks and 7 at 8 

weeks of the study) and 21 participants withdrew from the study (13 at 4 weeks and 8 

at 8 weeks of the study) (Figure 4.1).  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1 Flow diagram of the participations included in this study 
 

240 Participants were invited to join in this study 

220 were included into the study and completed 

demographic questionnaire, Thai version of 

PROMIS-29 and Thai version of RMDQ 

183 were asked to completed 7-point GPE,  

Thai version of PROMIS-29 and  

Thai version of RMDQ 

At 4-week follow-up 

Did not meet the inclusion criteria 

- Refused to participate (n=7) 

- Unable to read Thai or had vision 

problems (n=13) 

 

Participants excluded due to 

- Lost follow-up (n=24) 

- Withdrew from the study (n=13) 

 

168 were asked to completed 7-point GPE,  

Thai version of PROMIS-29 and  

Thai version of RMDQ 

At 8-week follow-up 
Participants excluded due to 

- Lost follow-up (n=7) 

- Withdrew from the study (n=8) 
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4.1  Demographic Characteristics of Participants in this Study 

 The demographic characteristics of the participants at 4- and 8-week follow-

ups are presented in Table 4.1. Because there were no restrictions in the type or 

amount of treatments that the participants received during the 8 weeks of the study, 90 

participants did not receive any treatments. Most participants in this study received 

therapy treatments for cLBP which consist of physical therapy, self-exercise, 

massage, and acupuncture including drug therapy. As a result, the duration and 

repetitions of the treatment varied from person to person. Table 4.2 shows similar 

average scores on the PROMIS-29 and RMDQ at 3-time points. 

 

Table 4.1 Demographic characteristics of the participants at 4 and 8-week follow-ups 
 

Characteristics Participants who completed 

4-week follow-up (n = 183) 

Participants who completed 

8-week follow-up (n = 168) 

 n (%) Mean (SD) n (%) Mean (SD) 

Sex 

Women 122 (67)  113 (67)  

Men 61 (33)  55 (33)  

Employment status  

Working full time 138 (75)  129 (77)  

Unemployed 45 (25)  39 (23)  

Age (years)  47.7 (17.5)  46.8 (17.0) 
Height (cm)  161.4 (7.8)  161.6 (8.0) 
Weight (kg)  64.1 (12.2)  64.4 (12.4) 
Body mass index (kg/m2)  24.6 (4.2)  24.7 (4.3) 
Duration of symptoms (months)  46.2 (61.1)  46.8 (62.7) 

 

Table 4.2 Scores on patient-reported outcomes at each time 

 

 Baseline  

(n=183) 
4-week  

follow-up  

(n=183) 

8-week 

follow-up  

(n=168) 

Mean SD Mean SD Mean SD 

PROMIS-29 

Pain Intensity (0–10) 5.2 1.8 4.1 2.2 3.7 2.1 

PROMIS-29  (T-scores) 

Physical Function 42.9 7.4 43.6 7.3 44.9 7.6 

Anxiety 57.6 9.1 55.8 8.9 53.6 8.9 

Depression 50.7 9.1 50.1 9.1 49.2 8.7 

Fatigue 51.6 8.9 50.2 8.0 48.8 8.3 

Sleep Disturbance 50.2 7.2 49.3 7.1 48.3 7.4 

Ability to Participate in Social 

Roles and Activities 

50.5 8.1 51.7 7.9 52.2 7.9 

Pain Interference 58.0 6.2 56.2 6.5 54.5 7.1 

RMDQ 8.3 5.5  6.9 5.0 6.0  5.4 
n number of participants, SD standard deviation , PROMIS-29 Thai-PROMIS-29, RMDQ Thai version of the RMDQ 
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4.2  Between Baseline and 4-week Follow-up 

4.2.1 Floor and ceiling effects  

The percentages of scores at either the highest or lowest possible score for most 

domains of the PROMIS-29 were generally low (Table 4.3). A risk for a floor effect 

was evident for the Depression scale and a risk for a ceiling effect was found for the 

Physical Function and Ability to Participate in Social Roles and Activities. 

 

Table 4.3 Percentages of scores responses that were the lowest and highest possible at 

the baseline and 4-weeks follow-up.  

 

  

 n =183 

Percent of responses at baseline Percent of responses at 

4-week follow-up 

 

Lowest 

possible score  

Highest 

possible score  

Lowest 

possible score  

Highest 

possible score  

PROMIS-29 

Pain Intensity (0–10) 0 1 2 0 

PROMIS-29  

   (T-scores) 

Physical  

     Function 

1 16 1 16 

Anxiety 14 1 15 0 

Depression 40 0 43 1 

Fatigue 9 1 9 1 

Sleep Disturbance 5 0 5 0 

Ability to Participate 

in Social Roles 

and Activities 

0 17 0 18 

Pain Interference 6 1 10 0 

Bolded values are those greater than 15%. 

n number of participants, SD standard deviation, PROMIS-29  Thai-PROMIS-29 
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4.2.2 Responsiveness 

Because of the small number of participants reporting that they had “Much 

deterioration” or “Very much deterioration” in their condition at 4-week follow-up, 

these responses were merged with the “A little deterioration” response into a single 

“Deterioration” group. As shown in Table 4.4, the mean change scores, ESs, and 

SRMs tend to increase from “Not changed” to “Very much improved.” Large 

responsiveness were observed for the Pain Intensity, Physical Function, and Anxiety 

scales (absolute ES and SRM values ≥ .80) among those who reported that they were 

very much improved.  
 

Table 4.4 Mean change scores, effect sizes, and standardized response means of the 

PROMIS-29 scale in patients with cLBP at 4-week follow-up (n=183) 

 

Very much 

improved, n 

Much 

improved, n 

A little 

improved, n 

Not  

changed, n 

Deterioration, 

n 

Mean change scores      

Pain Intensity (0-10) -2.57 14 -1.09 43 -1.20 70 -0.67 48  0.88 8 

Physical Function  5.44 20  1.35 42  0.08 54 -0.24 55 -3.01 12 

Anxiety -7.46 23 -2.93 46 -3.35 47  1.81 51  3.00 16  

Depression -1.84 32 -1.28 37 -1.54 34  0.31 68  2.78 12  

Fatigue -6.36 16 -1.46 39 -1.89 45  0.35 53 -0.67 30  

Sleep Disturbance -1.60 22 -2.36 37 -0.89 39 -0.18 71 -0.44 14  

Ability to Participate in 

Social Roles and 

Activities 

 2.18 22  1.28 42  0.48 39  1.39 67  0.67 13  

Pain Interference -5.17 22 -2.20 45 -1.57 49 -0.84 47 -0.25 20  
            

  Effect sizes (Cohen’s d)      

Pain Intensity (0-10) -1.31 14 -0.61 43 -0.65 70 -0.38 48  0.67 8  

Physical Function  0.81 20  0.19 42  0.02 54 -0.03 55 -0.58 12  

Anxiety -0.90 23 -0.38 46 -0.40 47  0.18 51  0.32 16  

Depression -0.28 32 -0.15 37 -0.19 34  0.03 68  0.29 12  

Fatigue -0.56 16 -0.16 39 -0.24 45  0.04 53 -0.08 30  

Sleep Disturbance -0.18 22 -0.32 37 -0.16 39 -0.03 71 -0.06 14  

Ability to Participate in 

Social Roles and 

Activities 

 0.30 22  0.17 42  0.06 39  0.17 67  0.14 13  

Pain Interference -0.80 22 -0.43 45 -0.26 49 -0.12 47 -0.04 20  

            

Standardized response means          

Pain Intensity (0-10) -1.65 14 -0.56 43 -0.69 70 -0.35 48  0.42 8  

Physical Function  0.91 20  0.17 42  0.02 54 -0.03 55 -0.92 12  

Anxiety -1.13 23 -0.49 46 -0.37 47  0.17 51  0.51 16  

Depression -0.24 32 -0.15 37 -0.17 34  0.04 68  0.35 12  

Fatigue -0.80 16 -0.17 39 -0.22 45  0.04 53 -0.08 30  

Sleep Disturbance -0.17 22 -0.40 37 -0.18 39 -0.03 71 -0.11 14  

Ability to Participate in 

Social Roles and 

Activities 

 0.39 22  0.17 42   0.06 39  0.17 67  0.12 13  

Pain Interference -0.77 22 -0.36 45 -0.22 49 -0.11 47 -0.04 20  
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All of the correlations between change scores in each of the PROMIS-29 

domains and the associated GPE rating at 4 week were in the expected direction 

although they were mostly weak in magnitude (r < 0.30) (see in Table 4.5). 

Table 4.5 Spearman rank order correlation coefficients between the PROMIS-29 change 

scores and global perceived effect in patients with cLBP at 4-week follow-up (n=183) 
 

PROMIS-29 domains  r p-value  

Pain Intensity (0-10)  0.25 < .001 

Physical Function  -0.26 < .001 

Anxiety  0.34 < .001 

Depression  0.16 .031 

Fatigue  0.13 .072 

Sleep Disturbance  0.16 .029 

Ability to Participate in Social Roles and Activities  -0.02 .801 

Pain Interference  0.19 .011 

 

4.2.3 Minimal clinically important difference 

 The MCID estimates and SEMs for the PROMIS-29 domains are presented in 

Table 4.6. As can be seen, the MCIDs of the anxiety scale (3.95) and ability to 

participate in social roles and activities scale (2.05) were less than theirs 

corresponding SEMs (5.88 and 4.58, respectively). Therefore, the SEMs of the 

anxiety scale and ability to participate in social roles and activities scale were chosen 

to be the estimates for the MCIDs to ensure that the final MCIDs exceeded the 

measurement error of the scales. The MCIDs for clinical decision-making were 

improvement in physical function score 3.60 points and satisfaction in social roles 

score 4.58 points. While the improvement scores were reduction of 1.50 points for 

pain intensity, 5.88 for anxiety, 5.25 for depression, 7.75 for fatigue, 3.90 for sleep 

disturbance, and 4.85 for pain interference. 
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Table 4.6 Minimal clinically important differences (MCIDs) and standard error of 

measurements (SEMs) for each domain (n = 183) 

4.3  Between 4- and 8-week Follow-ups 

4.3.1 Floor and ceiling effects 

 Similar to the results at baseline and 4-week follow-up, the risk for the ceiling 

effect was found for PROMIS-29 domains at 4- and 8-week follow-ups (Table 4.7). 

However, the domains that showed floor effect at 8-week follow-up differed from the 

baseline and 4-week follow-up. At 8-week follow-up, floor effect was found in 3 domains 

which are Anxiety, Depression, and Pain Interference domains. 

 

Table 4.7 Percentages of scores responses that were the lowest and highest possible at 

4- and 8-weeks follow-up.  
 

 n = 168 

Percent of responses at 

4-week 

 

Percent of responses at 

8-week 

 

Lowest  

possible score  

Highest 

possible score  

Lowest 

possible score  

Highest 

possible score  

PROMIS-29 

Pain Intensity (0–10) 2 1 2 0 

PROMIS-29  

   (T-scores) 

Physical  Function 1 18 0 24 

Anxiety 15 0 22 0 
Depression 42 1 46 0 

Fatigue 10 1 14 0 
Sleep Disturbance 5 0 10 0 

PROMIS-29  OCP (MCID) SEM 

Pain intensity 1.50 1.03 

Physical Function 3.60 3.49 

Anxiety 3.95 5.88 

Depression 5.25 4.28 

Fatigue 7.75 6.56 

Sleep Interference 3.90 3.16 

Ability to Participate in Social 

Roles and Activities 
2.05 4.58 

Pain interference 4.85 4.22 

Note: The estimated MCID chosen is in bold face text. 

OCP optimal cut-off point, PROMIS-29 Thai-PROMIS-29. 
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Table 4.7 Percentages of scores responses that were the lowest and highest possible at 

4- and 8-weeks follow-up.  

 n = 168 

Percent of responses at 

4-week 

 

Percent of responses at 

8-week 

 

Lowest  

possible score  

Highest 

possible score  

Lowest 

possible score  

Highest 

possible score  

Ability to Participate 

in Social Roles and 

Activities 

0 18 1 22 

Pain Interference 11 0 18 0 
Bolded values are those greater than 15%. 

n number of participants, SD standard deviation, PROMIS-29 Thai-PROMIS-29 

 

4.3.2  Responsiveness 

 Table 4.8 shows the results of responsiveness between 4- and 8-week follow-ups. 

Based on the distribution-based method, smaller magnitude of responsiveness was 

shown between 4- and 8-week follow-ups than between baseline and 4-week follow-up. 

Moderate responsiveness (absolute ES and SRM values ≥ .50) was found for the Pain 

Intensity and Pain Interference domains.  

 

Table 4.8 Mean change scores, effect sizes, and standardized response means of the 

PROMIS-29 scale in persons with cLBP at 8-week follow-up comparison to the previous  

4-week follow-up (n=168) 

 

Very much 

improved, n 

Much 

improved, n 

A little 

improved, n 

Not  

changed, n 

Deterioration, 

n 

Mean change scores      

Pain Intensity (0-10) -1.41 29 -0.19 47 -0.55 47 0.08 37 0.50 8 

Physical Function 2.94 27  1.92 50 0.75 38 0.20 43 -1.84 10 

Anxiety -2.17 34 -1.88 41 -2.11 47 -2.99 38 -1.44 8 

Depression -0.96 43 -3.33 31 -1.82 33 0.13 57 -0.01 8 

Fatigue -1.19 29 -2.89 39 -1.42 43 -1.02 42 2.92 15 

Sleep Disturbance -2.18 36 -1.32 40 -1.11 33 -0.03 43 0.09 16 

Ability to Participate in 

Social Roles and 

Activities 

0.42 37 1.95 37 0.23 30 -0.23 56 -3.60 8 

Pain Interference -3.96 36 -1.61 39 -1.02 43 -1.07 40 2.92 10 
           

Effect sizes (Cohen’s d) 
    

Pain Intensity (0-10) -0.62 29 -0.11 47 -0.24 47 0.04 37 0.32 8 

Physical Function  0.37 27 0.27 50 0.14 38 0.03 43 -0.27 10 

Anxiety -0.26 34 -0.23 41 -0.26 47 -0.32 38 -0.30 8 

Depression -0.14 43 -0.37 31 -0.25 33 0.02 57 0.00 8 

Fatigue -0.13 29 -0.33 39 -0.20 43 -0.12 42 0.42 15 

Sleep Disturbance -0.24 36 -0.22 40 -0.24 33 0.00 43 0.02 16 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

46 

 

Table 4.8 Mean change scores, effect sizes, and standardized response means of the 

PROMIS-29 scale in persons with cLBP at 8-week follow-up comparison to the previous  

4-week follow-up (n=168) 

 

Very much 

improved, n 

Much 

improved, n 

A little 

improved, n 

Not  

changed, n 

Deterioration, 

n 

Ability to Participate in 

Social Roles and 

Activities 

0.06 37 0.24 37 0.03 30 -0.03 56 -0.42 8 

Pain Interference -0.54 36 -0.23 39 -0.24 43 -0.17 40 0.29 10 

           

Standardized response means         

Pain Intensity (0-10) -0.67 29 -0.10 47 -0.28 47 0.06 37 0.54 8 

Physical Function 0.38 27 0.36 50 0.15 38 0.04 43 -0.38 10 

Anxiety -0.26 34 -0.31 41 -0.42 47 -0.33 38 -0.19 8 

Depression -0.13 43 -0.39 31 -0.40 33 0.02 57 0.00 8 

Fatigue -0.13 29 -0.44 39 -0.23 43 -0.10 42 0.28 15 

Sleep Disturbance -0.28 36 -0.28 40 -0.32 33 -0.01 43 0.01 16 

Ability to Participate in 

Social Roles and 

Activities 

0.08 37 0.27 37 0.06 30 -0.04 56 -0.66 8 

Pain Interference -0.52 36 -0.22 39 -0.23 43 -0.24 40 0.37 10 
            

 

 

All of the correlations between change scores in each of the PROMIS-29 

domains and its associated GPE rating at 8-week follow-up comparison to the 

previous 4 weeks were similar to those found at 4-week follow-up. Overall, they were 

weak in magnitude (r < 0.30) (see in Table 4.9).  

 

Table 4.9 Spearman rank order correlation coefficients between the promis-29 change 

scores and global perceived effect in patients with cLBP at 8-week follow-up (n=168) 
 

PROMIS-29 domains  r p-value  

Pain Intensity (0-10)    0.25 .001 

Physical Function  -0.19 .022 

Anxiety    0.01 .875 

Depression    0.09 .239 

Fatigue    0.16 .043 

Sleep Disturbance    0.15 .049 

Ability to Participate in Social Roles and Activities  -0.13 .107 

Pain Interference    0.18 .019 
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CHAPTER V 

DISCUSSION 

  This prospective study assessed the responsiveness and estimated the MCIDs 

of the Thai version of the PROMIS-29 domains in individuals with cLBP. The level 

of responsiveness and the values of the MCIDs of the PROMIS-29 scales varied 

across domains in the sample.  

 

Between baseline and 4-week follow-up 

 

Floor and ceiling effect 

  The floor and ceiling effects of the Thai version of the PROMIS-29 were 

found. At baseline and 4-week follow-up, a risk for the floor effect was reported on 

depression scale (40% and 43%) and the risk for the ceiling effect on physical 

function (16%) and ability to participate in social roles and activities domains (17% 

and 18%). These results were similar to the previous study of the Thai version of the 

PROMIS-29 in persons with cLBP (165). They found a floor effect on depression 

scale (50%) and ceiling effect on physical function (16%) and satisfaction with social 

role domains (20%) (165). These results were also similar to those of the original English 

version of the PROMIS-29 in older adults with chronic musculoskeletal pain which 

reported a risk for floor effect on depression domain (42%) at baseline and 3 months (24).  

 

Responsiveness 

  This is the first study to our knowledge that examined the responsiveness of 

all 7 PROMIS-29 domains in a homogeneous group of persons with cLBP. The 

domain scores evidencing the most responsivity were those measuring pain intensity, 

physical function, and anxiety. The responsivity of the PROMIS-29 Pain Intensity and 

Physical Function scores is perhaps not surprising, because both pain and physical 

function are the primary targets of the treatments the study participants were 

receiving. Also, this finding is consistent with the findings from previous studies in 

patients with spinal disorders (with absolute ES values ranged from 0.98 to 1.39) (149) 
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and in older adults with chronic musculoskeletal pain (absolute ES values ranged 

from 0.57 to 1.93) (24), who were receiving a variety of treatments including multiple 

orthopedic procedures for treatment of spinal fractures.  

  The reasons for the high level of responsivity of the PROMIS-29 Anxiety 

score are perhaps less obvious because standard physical therapy treatments do not 

primarily target anxiety. It is possible that this finding is related to the fact that 

anxiety is a common comorbidity of chronic pain (196, 197) as well as to theories that 

argue that the resolution of pain-related anxiety is a common mechanism underlying 

many pain treatments including physical therapy (198). Consistent with this idea, the 

second highest PROMIS-29 score in the current sample at baseline – which is scored 

as a T-statistic with a mean of 50 and SD of 10 in the normative population – was 

Anxiety. Thus, unlike the Depression score, which evidenced a marked floor effect, 

substantial improvement in the PROMIS-29 Anxiety score in our sample was 

possible. In any case, the findings suggest that Anxiety is a viable outcome domain 

that appears to be sensitive to standard physical therapy treatments for cLBP.  

  The other PROMIS-29 scales evidenced less responsivity to changes over time 

in the current sample. A similar lack of responsivity in these scales, as evidenced by a 

weak association between change and a GPE anchor has been reported by other 

researchers (24). The lack of responsiveness for these measures in the current context 

could be related to a number of factors, including floor and ceiling effects (24, 165, 194), 

the possibility that the 7-point GPE does not adequately capture true change in the 

domains, the fact that the physical therapy treatments do not target many of these 

domains directly, or some other unknown factors related to the population studied. 

Future researchers could address these issues by: (1) ensuring that the study sample 

has adequate variability in the domain being assessed at baseline (i.e., avoid floor and 

ceiling effects); (2) consider alternative anchors for determining responsivity; and  

(3) evaluate responsivity of the measures in the context of treatments that are known 

to have large effects on each outcome.   
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MCID estimates  

  Although different methods exist for estimating MCIDs, including both anchor-

based and anchor-free approaches, experts recommend that anchor-based methods 

should be given the most weight as they takes the patients’ perspective into account 

(195). At the same time, experts also recommend that MCIDs derived from a variety 

of methods should be considered when determining the best single MCID value (195). 

  The MCIDs identified in this sample were similar to and also within the 

ranges of MCIDs found for PROMIS measures in other samples (24, 177, 179, 181). 

The estimated value for the scale scores (i.e., all of the scales except for Pain 

Intensity, which is scored on a 0-10 scale) was near the .50 SD value for T-statistics 

(i.e., near 5.00). The primary exception to this is the excepted possibility that the most 

appropriate MCIDs for the Anxiety, Depression, and Fatigue may need to be 

somewhat larger (e.g., 6.00, 6.00 and 8.00 points, respectively). The MCID for Pain 

Intensity of 1.50 points was close to the proposed MCID of 2.0 points recommended 

for this scale in clinical practice for low back pain (199).  

  Nevertheless, the MCID in each study may be difference that depends on the 

statistical analysis and characteristics of the sample, such as baseline status, severity 

of disease, and direction of change, also study design and intervention (200). The 

comparison of MCID should be interpreted with caution also. Additional research in 

other populations is needed to confirm the appropriateness of these preliminary 

recommendations.  

 

Between 4- and 8-week follow-ups 

 

Floor and ceiling effects 

 At 8-week follow-up, the floor and ceiling effects were shown in the same 

domains as those found at baseline and at 4-week follow-up. However, 2 additional 

domains that measured anxiety and pain interference also demonstrated risk of floor 

effect. However, the floor effect of pain interference domain may depend on the 

patient population (201, 202). In addition, the variability of floor effect of pain 

interference scale may be partially due to differences in pain associated with varying 
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diagnoses, multifactorial in nature, differences in demographics, study design, and 

management (201).  

 

Responsiveness 

  Pain intensity and pain interference scores were presented the responsivity of 

the measures in very much improved group. These domains possible play an 

important role in evaluating patient activity. In addition, they had no floor effect at 4-

week so there was room for change. Noteworthy, the magnitudes of responsiveness 

were differed at time-period difference (203). A few changes at 8-week follow-up 

may reflect chronic nature of progression for cLBP. 

 

Limitations of the study 

  This study has some limitations that should be considered when interpreting 

the results. First, this study was conducted in a sample of patients with cLBP who 

were seeking and receiving treatments. Thus, the findings may or may not generalize 

to individuals with LBP in the community or to individuals with other pain 

conditions. Second, this study did not include additional self-report measures (other 

than the GPE) or objective measures for assessing change across the domains assessed 

by the PROMIS-29 scales. Legacy self-report scales of the domains to be evaluated 

assessed at both time points and/or objective measures of function may provide more 

useful anchors for determining responsivity and for estimating MCIDs. Third, the 

majority of the study sample were recruited from the government hospitals that may 

have different characteristics from those in clinics or private hospitals. Finally, the 

majority of the participants in this study were regarded as having low disability on the 

RMDQ scale. Different responsiveness statistics would be found in participants with 

moderate or severe disability in which a number of quality of life domains could be 

affected. Further studies in additional samples of individuals with LBP receiving 

treatments with established effects on the domains assessed by the PROMIS-29 are 

needed to more definitively establish the most appropriate MCID for the PROMIS-29 

scales. 
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CHAPTER VI 

CONCLUSION 

  The Thai version of the PROMIS-29 scale scores assessing pain intensity, 

physical function, and anxiety evidenced the most responsivity in individuals with 

cLBP. The MCID for each domain was identified for clinical decision-making about 

clinically meaningful change of the patients. 
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APPENDIX A 

Oswestry Disability Index (ODI)   

Instructions: This questionnaire has been designed to give us information as to how 

your back or leg pain is affecting your ability to manage in everyday life. Please 

answer by checking ONE box in each section for the statement which best applies to 

you. We realize you may consider that two or more statements in any one section 

apply but please just shade out the spot that indicates the statement which most clearly 

describes  

 

1. PAIN INTENSITY 

 I can tolerate the pain I have without 

having to use pain killers 

 The pain is bad but I manage without 

taking pain killers 

 Pain killers give complete relief from 

pain 

 Pain killers give moderate relief from 

pain 

 Pain killers give very little relief from 

pain 

 Pain killers have no effect on the pain 

and I do not use them 

 

6. STANDING 

 I can stand as long as I want without 

extra pain 

 I can stand as long as I want but it 

gives me extra pain 

 Pain prevents me from standing for 

more than one hour 

 Pain prevents me from standing for 

more than 30 minutes 

 Pain prevents me from standing for 

more than 10 minutes 

 Pain prevents me from standing at all 

2. PERSONAL CARE (e.g. Washing, 

Dressing) 

 I can look after myself normally 

without causing extra pain 

7. SLEEPING 

 Pain does not prevent me from 

sleeping well 

 I can sleep well only by using 
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 I can look after myself normally but 

it causes extra pain 

 It is painful to look after myself and I 

am slow and careful 

 I need some help but manage most of 

my personal care 

 I need help every day in most aspects 

of self-care 

 I don’t get dressed, I was with 

difficulty and stay in bed 

 

medication 

 Even when I take medication, I have 

less than 6 hrs sleep 

 Even when I take medication, I have 

less than 4 hrs sleep 

 Even when I take medication, I have 

less than 2 hrs sleep 

 Pain prevents me from sleeping at all 

3. LIFTING 

 I can lift heavy weights without extra 

pain 

 I can lift heavy weights but it gives 

extra pain 

 Pain prevents me from lifting heavy 

weights off the floor, but I can manage 

if they are conveniently positioned, i.e. 

on a table 

 Pain prevents me from lifting heavy 

weights, but I can manage light to 

medium weights if they are 

conveniently positioned 

 I can lift very light weights 

 I cannot lift or carry anything at all 

 

8. SOCIAL LIFE 

 My social life is normal and gives 

me no extra pain 

 My social life is normal but 

increases the degree of pain 

 Pain has no significant effect on my 

social life apart from limiting my more 

energetic interests, i.e. dancing, etc. 

 Pain has restricted my social life and 

I do not go out as often 

 Pain has restricted my social life to 

my home 

 I have no social life because of pain 

4. WALKING 

 Pain does not prevent me walking 

any distance 

 Pain prevents me walking more than 

9. TRAVELLING 

 I can travel anywhere without extra 

pain 

 I can travel anywhere but it gives me 
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one mile 

 Pain prevents me walking more than 

½ mile 

 Pain prevents me walking more than 

¼ mile 

 I can only walk using a stick or 

crutches 

 I am in bed most of the time and have 

to crawl to the toilet 

extra pain 

 Pain is bad, but I manage journeys 

over 2 hours 

 Pain restricts me to journeys of less 

than 1 hour 

 Pain restricts me to short necessary 

journeys under 30 minutes 

 Pain prevents me from traveling 

except to the doctor or hospital 

 

5. SITTING 

 I can sit in any chair as long as I like 

 I can only sit in my favorite chair as 

long as I like 

 Pain prevents me from sitting more 

than one hour 

 Pain prevents me from sitting more 

than ½ hour 

 Pain prevents me from sitting more 

than 10 minutes 

 Pain prevents me from sitting at all 

10.EMPLOYMENT/ HOMEMAKING 

 My normal homemaking/ job 

activities do not cause pain. 

 My normal homemaking/ job 

activities increase my pain, but I can 

still perform all that is required of me. 

 I can perform most of my 

homemaking/ job duties, but pain 

prevents me from performing more 

physically stressful activities (e.g. 

lifting, vacuuming) 

 Pain prevents me from doing 

anything but light duties. 

 Pain prevents me from doing even 

light duties. 

 Pain prevents me from performing 

any job or homemaking chores. 
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APPENDIX B 

Roland Morris Disability Questionnaire (RMDQ)  

 

Instructions: As you read the list, think of yourself today. When you read a sentence 

that describes you today, put a tick against it. If the sentence does not describe you, 

then leave the space blank and go on to the next one. Remember, only tick the 

sentence if you are sure it describes you today 

1. I stay at home most of the time because of my back.    

2. I change position frequently to try and get my back comfortable.  

3. I walk more slowly than usual because of my back. 

4. Because of my back I am not doing any of the jobs that I usually do 

around the house. 

5. Because of my back, I use a handrail to get upstairs. 

6. Because of my back, I lie down to rest more often. 

7. Because of my back, I have to hold on to something to get out of an 

easy chair. 

8. Because of my back, I try to get other people to do things for me. 

9. I get dressed more slowly then usual because of my back. 

10. I only stand for short periods of time because of my back. 

11. Because of my back, I try not to bend or kneel down. 

12. I find it difficult to get out of a chair because of my back. 

13. My back is painful almost all the time. 

14. I find it difficult to turn over in bed because of my back. 

15. My appetite is not very good because of my back pain. 

16. I have trouble putting on my socks (or stockings) because of the pain in 

my back. 

17. I only walk short distances because of my back. 

18. I sleep less well because of my back. 

19. Because of my back pain, I get dressed with help from someone else. 

20. I sit down for most of the day because of my back. 

21. I avoid heavy jobs around the house because of my back. 

22. Because of my back pain, I am more irritable and bad tempered with 

people than usual. 

23. Because of my back, I go upstairs more slowly than usual. 

24. I stay in bed most of the time because of my back. 
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APPENDIX C 

Short-Form Health Survey 36 (SF-36)  

 

Instructions: Choose one option for each questionnaire item. 

 

1. In general, would you say your health is: 

 1 - Excellent 

 2 - Very good 

 3 - Good 

 4 - Fair 

 5 – Poor 

 

2. Compared to one year ago, how would you rate your health in general now? 

 1 - Much better now than one year ago 

 2 - Somewhat better now than one year ago 

 3 - About the same 

 4 - Somewhat worse now than one year ago 

 5 - Much worse now than one year ago 

 

The following items are about activities you might do during a typical day. Does your 

health now limit you in these activities? If so, how much? 

 Yes, 

limited a 

lot 

Yes, 

limited a 

little 

No, not 

limited at 

all 

3. Vigorous activities, such as running, 

lifting heavy objects, participating in 

strenuous sport 

 

 1  2  3 

4. Moderate activities, such as moving a 

table, pushing a vacuum cleaner, bowling, or 

playing golf 

 1  2  3 

5. Lifting or carrying groceries 

 
 1  2  3 
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6. Climbing several flights of stairs 

 
 1  2  3 

7. Climbing one flight of stairs 

 
 1  2  3 

8. Bending, kneeling, or stooping 

 
 1  2  3 

9. Walking more than a mile 

 
 1  2  3 

10. Walking several blocks 

 
 1  2  3 

11. Walking one block 

 
 1  2  3 

12. Bathing or dressing yourself  1  2  3 

 

During the past 4 weeks, have you had any of the following problems with your work 

or other regular daily activities as a result of your physical health? 

 

 Yes No 

13. Cut down the amount of time you spent on work or other 

activities 

 

 1  2 

14. Accomplished less than you would like 

 
 1  2 

15. Were limited in the kind of work or other activities 

 
 1  2 

16. Had difficulty performing the work or other activities (for 

example, it took extra effort) 
 1  2 

 

During the past 4 weeks, have you had any of the following problems with your work 

or other regular daily activities as a result of any emotional problems (such as 

feeling depressed or anxious)? 

 

 Yes No 

17. Cut down the amount of time you spent on work or other 

activities 

 

 1  2 

18. Accomplished less than you would like 

 
 1  2 

19. Didn't do work or other activities as carefully as usual  1  2 
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20. During the past 4 weeks, to what extent has your physical health or emotional 

problems interfered with your normal social activities with family, friends, neighbors, 

or groups? 

 

 1 - Not at all 

 2 - Slightly 

 3 - Moderately 

 4 - Quite a bit 

 5 – Extremely 

 

21. How much bodily pain have you had during the past 4 weeks? 

 1 - None 

 2 - Very mild 

 3 - Mild 

 4 - Moderate 

 5 - Severe 

 6 - Very severe 

 

22. During the past 4 weeks, how much did pain interfere with your normal work 

(Including both work outside the home and housework)? 

  1 - Not at all 

  2 - A little bit 

 3 - Moderately 

 4 - Quite a bit 

 5 – Extremely 
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These questions are about how you feel and how things have been with you during 

the 

past 4 weeks. For each question, please give the one answer that comes closest to the 

way you have been feeling. 

 

How much of the time during the past 4 weeks... 

 

 All of 

the 

time 

Most 

of the 

time 

A 

good 

bit of 

the 

time 

Some 

of 

the 

time 

A 

little 

of the 

time 

None 

of 

the 

time 

23. Did you feel full of pep? 

 
 1  2  3  4  5  6 

24. Have you been a very nervous 

person? 

 

 1  2  3  4  5  6 

25. Have you felt so down in the 

dumps that nothing could cheer you 

up? 

 

 1  2  3  4  5  6 

26. Have you felt calm and 

peaceful? 

 

 1  2  3  4  5  6 

27. Did you have a lot of energy? 

 
 1  2  3  4  5  6 

28. Have you felt downhearted and 

blue? 

 

 1  2  3  4  5  6 

29. Did you feel worn out? 

 
 1  2  3  4  5  6 

30. Have you been a happy person? 

 
 1  2  3  4  5  6 

31. Did you feel tired?  1  2  3  4  5  6 
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32. During the past 4 weeks, how much of the time has your physical health or 

emotional problems interfered with your social activities (like visiting with friends, 

relatives, etc.)? 

 1 - All of the time 

 2 - Most of the time 

 3 - Some of the time 

 4 - A little of the time 

 5 - None of the time 

 

How TRUE or FALSE is each of the following statements for you. 

 Definitely 

true 

Mostly 

true 

Don't 

know 

Mostly 

false 

Definitely 

false 

33. I seem to get sick a little 

easier than other people 

 

 1  2  3  4  5 

34. I am as healthy as anybody 

I know 

 

 1  2  3  4  5 

35. I expect my health to get 

worse 

 

 1  2  3  4  5 

36. My health is excellent  1  2  3  4  5 
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APPENDIX D 

Patient-Reported Outcomes Measurement Information System-29 

(PROMIS-29) Profile v 2.0 

Instructions:  Please respond to each question or statement by marking one box per row. 
Physical Function 

Without 

any 

difficulty 

With a 

little 

difficulty 

With 

some 

difficulty 

With 

much 

difficulty 

Unable 

to do 

1. Are you able to do chores 

such as vacuuming or yard 

work?............. 

     

2. Are you able to go up and 

down stairs at a normal 

pace?............. 

 

 

 

 

 

 

 

 

 

  

3. Are you able to go for a 

walk of at least 15 

minutes?............. 

     

4. Are you able to run errands 

and shop?.............      

Anxiety  

In the past 7 days 
Never Rarely 

Some 

times 
Often Always 

5. I felt fearful......... 
     

6. I found it hard to focus on 

anything other than my 

anxiety .......... 

     

7. My worries overwhelmed 

me............      

8. I felt uneasy.................. 
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Depression  

In the past 7 days Never Rarely 
Some 

times 
Often Always 

9. I felt worthless.......... 

     

10. I felt helpless............ 

     

11. 9 I felt 

depressed..................      

12. I felt hopeless.................. 

     

Fatigue  

During the past 7 days Not at all 
A little 

bit 

Some 

what 

Quite a 

bit 

Very 

much 

13. I feel fatigued............ 

     

14. I have trouble starting 

things because I am 

tired........... 
     

15. How run-down did you 

feel on average?............      

16. How fatigued were you 

on average?............      

Sleep Disturbance  

In the past 7 days Very 

poor 
Poor Fair Good 

Very 

good 

17. My sleep quality 

was..........      
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In the past 7 days 
Not at all 

A little 

bit 

Some 

what 

Quite  

a bit 

Very 

much 

18. My sleep was 

refreshing................. 
     

19. I had a problem with my 

sleep ............ 
     

20. I had difficulty falling 

asleep ............ 
     

Ability to Participate in 

Social Roles and Activities Never Rarely 
Some 

times 
Usually Always 

21. I have trouble doing all of 

my regular leisure activities 

with others............. 

     

22. I have trouble doing all of 

the family activities that I 

want to do ................. 

     

23. I have trouble doing all of 

my usual work (include work 

at home) ................ 

     

24. I have trouble doing all of 

the activities with friends that 

I want to do………. 

     

Pain Interference  

In the past 7 days… Not at all A little bit 
Some 

what 

Quite  

a bit 

Very 

much 

25. How much did pain 

interfere with your day to day 

activities? ................ 

     

26. How much did pain 

interfere with work around 

the home? ................. 

     

27. 1 How much did pain 

interfere with your ability to 

participate in social 

activities?............ 
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28. How much did pain 

interfere with your household 

chores? ................ 

 

     

Pain Intensity  

In the past 7 days… 

 

29. How would you rate your 

pain on average?................. 
                                         

  0    1        2        3       4        5         6         7        8        9      10 

 

 

 

 

 

  

Worst 
imaginable 
pain 

No 

pain 
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APPENDIX E 

PROMIS-29 Thai version 

แบบสอบถามขอ้มูลการวดัผลลพัธ์โดยผูป่้วย 

ค ำช้ีแจง: โปรดตอบค าถามหรือขอ้ความแต่ละขอ้ โดยท าเคร่ืองหมายในช่องส่ีเหล่ียมของแต่ละแถว

เพียงช่องเดียว 

 

ควำมสำมำรถทำงกำยภำพ 
ไม่มีควำม

ยำกล ำบำก 

มีควำม

ยำกล ำบำก

เลก็น้อย 

มีควำม

ยำกล ำบำก

บ้ำง 

มีควำม

ยำกล ำบำก

มำก 

ไม่

สำมำรถ 

ท ำได้ 

1. ท่านสามารถท างานบา้น เช่น 

กวาดบา้นหรือท างานบา้น

บริเวณรอบตวับา้น ไดห้รือไม่ 

………. 

 
5 

 
4 

 
3 

 
2 

 
1 

2. ท่านสามารถเดินข้ึนและลง
บนัไดดว้ยความเร็วปกติได้
หรือไม่ ……….  

 
5 

 
4 

 
3 

 
2 

 
1 

3. ท่านสามารถท่ีจะเดินเล่นเป็น

เวลาอยา่งนอ้ย 15 นาทีได้

หรือไม่ ………. 

 
5 

 
4 

 
3 

 
2 

 
1 

4. ท่านสามารถไปท าธุระและซ้ือ

ของไดห้รือไม่ ………. 
 
5 

 
4 

 
3 

 
2 

 
1 

ควำมวติกกงัวล 

ในช่วง 7 วนัทีผ่่ำนมำ… 
ไม่เคย 

แทบจะ 

ไม่เคย 
บำงคร้ัง บ่อยคร้ัง 

ตลอด 

เวลำ 

5. ขา้พเจา้รู้สึกกลวั ..........  
1 

 
2 

 
3 

 
4 

 
5 
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6. ขา้พเจา้รู้สึกยากท่ีจะจดจ่ออยู่

กบัส่ิงอ่ืนนอกเหนือจากความ

วติกกงัวลของขา้พเจา้ ………. 

 
1 

 
2 

 
3 

 
4 

 
5 

7. ความวติกกงัวลครอบง า

ขา้พเจา้ ………. 
 
1 

 
2 

 
3 

 
4 

 
5 

8. ขา้พเจา้รู้สึกไม่สบายใจ 

………. 
 
1 

 
2 

 
3 

 
4 

 
5 

ภำวะซึมเศร้ำ  

ในช่วง 7 วนัทีผ่่ำนมำ… 
ไม่เคย 

แทบจะ 

ไม่เคย 
บำงคร้ัง บ่อยคร้ัง 

ตลอด 

เวลำ 

9. ขา้พเจา้รู้สึกไร้ค่า

...................... 
 
1 

 
2 

 
3 

 
4 

 
5 

10. ขา้พเจา้รู้สึกวา่ท าอะไรไม่ได้

เลย ……… 
 
1 

 
2 

 
3 

 
4 

 
5 

11. ขา้พเจา้รู้สึกซึมเศร้า

............... 
 
1 

 
2 

 
3 

 
4 

 
5 

12. ขา้พเจา้รู้สึกส้ิน

หวงั………….... 
 
1 

 
2 

 
3 

 
4 

 
5 

ควำมเหน่ือยล้ำ 

ในช่วง 7 วนัทีผ่่ำนมำ… 
ไม่เลย เลก็น้อย ปำนกลำง 

ค่อนข้ำง 

มำก 
มำกทีสุ่ด 

13. ขา้พเจา้รู้สึกลา้ ……….  
1 

 
2 

 
3 

 
4 

 
5 

14. ขา้พเจา้มีปัญหาในการเร่ิมท า

ส่ิงต่างๆ เพราะขา้พเจา้รู้สึก

เหน่ือย ………. 

 
1 

 
2 

 
3 

 
4 

 
5 
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15. โดยเฉล่ียแลว้ ท่านรู้สึกอิด

โรยมากเพียงใด ………. 
 
1 

 
2 

 
3 

 
4 

 
5 

16. โดยเฉล่ียแลว้ ท่านรู้สึกลา้

มากเพียงใด ………. 
 
1 

 
2 

 
3 

 
4 

 
5 

กำรรบกวนกำรนอนหลบั 

ในช่วง 7 วนัทีผ่่ำนมำ… 
แย่มำก  แย่ ปำนกลำง ดี ดีมำก 

17. คุณภาพการนอนหลบัของ

ขา้พเจา้ ………. 
 
5 

 
4 

 
3 

 
2 

 
1 

ในช่วง 7 วนัทีผ่่ำนมำ… 
ไม่เลย เลก็น้อย ปำนกลำง 

ค่อนข้ำง 

มำก 

มำก 

อย่ำงยิง่ 

18. การนอนหลบัท าใหข้า้พเจา้

สดช่ืน ………. 
 
5 

 
4 

 
3 

 
2 

 
1 

19. ขา้พเจา้มีปัญหาการนอน

หลบั ………. 
 
1 

 
2 

 
3 

 
4 

 
5 

20. ขา้พเจา้นอนหลบัยาก 

………. 
 
1 

 
2 

 
3 

 
4 

 
5 

ควำมสำมำรถในกำรมีบทบำท

และเข้ำร่วมกจิกรรมทำงสังคม 
ไม่เคย 

แทบจะ 

ไม่เคย 
บำงคร้ัง บ่อยคร้ัง 

ตลอด 

เวลำ 

21. ขา้พเจา้มีปัญหาในการท า

กิจกรรมยามวา่งตามปกติทุก

กิจกรรมกบัคนอ่ืนๆ ………. 

 
5 

 
4 

 
3 

 
2 

 
1 

22. ขา้พเจา้มีปัญหาในการท า

กิจกรรมกบัครอบครัวทุก

กิจกรรมท่ีขา้พเจา้ตอ้งการท า 

………. 

 
5 

 
4 

 
3 

 
2 

 
1 
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23. ขา้พเจา้มีปัญหาในการ

ท างานตามปกติทุกงานของ

ขา้พเจา้ (รวมทั้งการท างานท่ี

บา้น) ………. 

 
5 

 
4 

 
3 

 
2 

 
1 

24. ขา้พเจา้มีปัญหาในการท า

กิจกรรมกบัเพื่อนทุกกิจกรรมท่ี

ขา้พเจา้ตอ้งการท า ………. 

 
5 

 
4 

 
3 

 
2 

 
1 

กำรรบกวนจำกอำกำรปวด 

ในช่วง 7 วนัทีผ่่ำนมำ… 
ไม่เลย เลก็น้อย ปำนกลำง 

ค่อนข้ำง 

มำก 

มำก 

อย่ำงยิง่ 

25. อาการปวดรบกวนกิจวตัร

ประจ าวนัของท่านมากเพียงใด 

………. 

 
1 

 
2 

 
3 

 
4 

 
5 

26. อาการปวดรบกวนการดูแล

บา้นมากเพียงใด ………. 
 
1 

 
2 

 
3 

 
4 

 
5 

27. อาการปวดรบกวน

ความสามารถของท่าน ในการ

เขา้ร่วมกิจกรรมทางสังคมมาก

เพียงใด ………. 

 
1 

 
2 

 
3 

 
4 

 
5 

28. อาการปวดรบกวนการ

ท างานบา้นของท่านมากเพียงใด 

………. 

 

 
1 

 
2 

 
3 

 
4 

 
5 
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ควำมรุนแรงของอำกำรปวด 

ในช่วง 7 วนัทีผ่่ำนมำ… 

 

โดยเฉล่ียแลว้ท่านประเมิน

อาการปวดของท่านในระดบัใด 

……….  

                                            
  0      1        2        3        4       5        6        7       8       9       10 

 

 

 

  

ไม่
ปวด 

ปวดมาก 
ท่ีสุดเท่าท่ี 

จะจินตนาการ
ได ้
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APPENDIX F 

7-point global perceived effect scale Thai version 

 

ค ำช้ีแจง: โปรดวงกลมตวัเลขท่ีบ่งช้ีว่าโดยทัว่ไป ท่ำนรู้สึกกำรเปลี่ยนแปลงโดยรวม

อย่ำงไร เม่ือเทียบกบัส่ีสัปดำห์ท่ีแลว้ (โดยระบุระดบัท่ีเปล่ียนแปลง โดย 1 หมายถึง ดีข้ึน

อยา่งมาก 4 หมายถึง ไม่เปล่ียนแปลง และ 7 หมายถึง แยล่งอยา่งมาก) 

 

 

 

 

 

หมายเหตุ  
 การตอบแบบประเมินของท่าน จะไม่มีผลกระทบต่อการรักษาหรือวธีิการรักษาท่ี
ท่านไดรั้บอยูไ่ม่วา่ทางใดกต็าม 

1 2 3 4 5 6 7 

ดีข้ึน 
อยา่งมาก 

ดีข้ึน 
ปานกลาง 

ดีข้ึนเล็กนอ้ย ไม่เปล่ียน 
แปลง 

แยล่ง
เล็กนอ้ย 

แยล่ง 
ปานกลาง 

แยล่ง 
อยา่งมาก 
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ค ำช้ีแจง: โปรดตอบค าถามแต่ละขอ้ โดยวงกลมตวัเลขแต่ละแถวเพียงช่องเดียว 

1. ท่านคิดวา่ ควำมสำมำรถทำงกำยภำพ (เช่น กวาดบา้น ท าสวน เดินไปซ้ือของ เป็นตน้)
ของท่านเปล่ียนแปลงไปอยา่งไร เม่ือเทียบกบั 4 สัปดาห์ท่ีผา่นมา 

2. ท่านคิดวา่ ควำมวติกกงัวล ของท่านเปล่ียนแปลงไปอยา่งไร เม่ือเทียบกบั 4 สัปดาห์ท่ีผา่นมา   

 

3. ท่านคิดวา่ ภำวะซึมเศร้ำ ของท่านเปล่ียนแปลงไปอยา่งไร เม่ือเทียบกบั 4 สัปดาห์ท่ีผา่นมา   

 

4. ท่านคิดวา่ ควำมเหน่ือยล้ำ ของท่านเปล่ียนแปลงไปอยา่งไร เม่ือเทียบกบั 4 สัปดาห์ท่ีผา่นมา     

1 2 3 4 5 6 7 

ดีข้ึน 
อยา่งมาก 

ดีข้ึน 
ปานกลาง 

ดีข้ึนเล็กนอ้ย ไม่เปล่ียน 
แปลง 

แยล่ง
เล็กนอ้ย 

แยล่ง 
ปานกลาง 

แยล่ง 
อยา่งมาก 

1 2 3 4 5 6 7 

ดีข้ึน 
อยา่งมาก 

ดีข้ึน 
ปานกลาง 

ดีข้ึนเล็กนอ้ย ไม่เปล่ียน 
แปลง 

แยล่ง
เล็กนอ้ย 

แยล่ง 
ปานกลาง 

แยล่ง 
อยา่งมาก 

1 2 3 4 5 6 7 

ดีข้ึน 
อยา่งมาก 

ดีข้ึน 
ปานกลาง 

ดีข้ึนเล็กนอ้ย ไม่เปล่ียน 
แปลง 

แยล่ง
เล็กนอ้ย 

แยล่ง 
ปานกลาง 

แยล่ง 
อยา่งมาก 

1 2 3 4 5 6 7 

ดีข้ึน 
อยา่งมาก 

ดีข้ึน 
ปานกลาง 

ดีข้ึนเล็กนอ้ย ไม่เปล่ียน 
แปลง 

แยล่ง
เล็กนอ้ย 

แยล่ง 
ปานกลาง 

แยล่ง 
อยา่งมาก 
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ค ำช้ีแจง: โปรดตอบค าถามแต่ละขอ้ โดยวงกลมตวัเลขแต่ละแถวเพียงช่องเดียว 

5. ท่านคิดวา่ กำรรบกวนกำรนอนหลบั ของท่านเปล่ียนแปลงไปอยา่งไร เม่ือเทียบกบั 4 สัปดาห์ท่ี

ผา่นมา     

 

6. ท่านคิดวา่ ควำมสำมำรถในกำรมบีทบำทและกำรเข้ำร่วมกจิกรรมทำงสังคม ของ
ท่านเปล่ียนแปลงไปอยา่งไร เม่ือเทียบกบั 4 สัปดาห์ท่ีผา่นมา   

 

7. ท่านคิดวา่ ควำมรบกวนจำกอำกำรปวด ของท่านเปล่ียนแปลงไปอยา่งไร เม่ือเทียบกบั 4 
สัปดาห์ท่ีผา่นมา   

 

 

หมายเหตุ  
 การตอบแบบประเมินของท่าน จะไม่มีผลกระทบต่อการรักษาหรือวธีิการรักษาท่ีท่าน
ไดรั้บอยูไ่ม่วา่ทางใดก็ตาม 

1 2 3 4 5 6 7 

ดีข้ึน 
อยา่งมาก 

ดีข้ึน 
ปานกลาง 

ดีข้ึนเล็กนอ้ย ไม่เปล่ียน 
แปลง 

แยล่ง
เล็กนอ้ย 

แยล่ง 
ปานกลาง 

แยล่ง 
อยา่งมาก 

1 2 3 4 5 6 7 

ดีข้ึน 
อยา่งมาก 

ดีข้ึน 
ปานกลาง 

ดีข้ึนเล็กนอ้ย ไม่เปล่ียน 
แปลง 

แยล่ง
เล็กนอ้ย 

แยล่ง 
ปานกลาง 

แยล่ง 
อยา่งมาก 

1 2 3 4 5 6 7 

ดีข้ึน 
อยา่งมาก 

ดีข้ึน 
ปานกลาง 

ดีข้ึนเล็กนอ้ย ไม่เปล่ียน 
แปลง 

แยล่ง
เล็กนอ้ย 

แยล่ง 
ปานกลาง 

แยล่ง 
อยา่งมาก 
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APPENDIX G 

Roland Morris Disability Questionnaire Thai version 

แบบทดสอบภำวะทุพพลภำพโรแลนด์-มอริส ส ำหรับประเมนิในผู้ป่วยปวดหลงั 

ค ำช้ีแจง: เม่ือปวดหลงัท่านอาจพบว่าท่านปฏิบติักิจวตัรประจ าวนัไดค้่อนขา้งล าบาก ขอ้ความ

ขา้งล่างน้ีผูป่้วยปวดหลงัทัว่ไปมกัพูดเพื่อบอกอาการเม่ือเขาปวดหลงั ถา้ขอ้ความใดต่อไปน้ีตรง
กบัอาการท่ีท่านมีอยู่ในวนัน้ี กรุณาเขียนเคร่ืองหมาย √ ลงใน  หน้าข้อความนั้น และถ้า
ขอ้ความใดไม่ตรงกบัอาการของท่านในวนัน้ี โปรดเวน้วา่งไว ้และอ่านขอ้ความถดัไป 

 1. ฉนัตอ้งพกัอยูท่ี่บา้นเกือบตลอดเวลาเพราะปวดหลงั 
 2. ฉนัเปล่ียนท่าทางบ่อย ๆ เพื่อช่วยใหห้ลงัของฉนัสบายข้ึน 
 3. ฉนัเดินชา้ลงกวา่ปกติเพราะปวดหลงั 
 4. ฉนัหยดุท างานต่าง ๆ ท่ีฉนัมกัท าในบา้นเพราะปวดหลงั 
 5. ฉนัตอ้งยดึเกาะราวบนัไดขณะเดินข้ึนบนัไดเพราะปวดหลงั 
 6. อาการปวดหลงัท าใหฉ้นัตอ้งลงนอนพกับ่อย ๆ 
 7. อาการปวดหลงัท าใหฉ้นัตอ้งหาท่ีจบัยดึเพื่อพยงุตวัลุกจากท่ีนัง่ 
 8. ฉนัแต่งตวัชา้กวา่ปกติเพราะปวดหลงั 
 9. ฉนัตอ้งอาศยัผูอ่ื้นท าส่ิงต่าง ๆ ใหเ้พราะฉนัปวดหลงั 
 10. ฉนัยนืไดไ้ม่นานเพราะปวดหลงั 
 11. ฉนัลุกจากเกา้อ้ีล าบากเน่ืองจากปวดหลงั 
 12. เน่ืองจากปวดหลงั ฉนัพยามยามไม่กม้ตวัไปขา้งหนา้ 
 13. ฉนัรู้สึกปวดหลงัมากเกือบตลอดเวลา 
 14. ฉนัพลิกตวับนเตียงล าบากเพราะปวดหลงั 
 15. ฉนัรู้สึกไม่อยากกินอาหารเม่ือปวดหลงั 
 16. ฉนัใส่ถุงเทา้ รองเทา้ล าบากข้ึนเพราะปวดหลงั 
 17. ฉนัเดินไดไ้ม่ไกลเพราะปวดหลงั 
 18. ฉนันอนไม่ค่อยหลบัเพราะปวดหลงั 
 19. เน่ืองจากปวดหลงั ฉนัตอ้งขอใหผู้อ่ื้นช่วยฉนัแต่งตวั 
 20. ฉนันัง่เกือบตลอดทั้งวนัเพราะปวดหลงั 
 21. ฉนัพยายามไม่ท างานบา้นท่ีหนกั ๆ เพราะปวดหลงั 
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 22. เน่ืองจากปวดหลงั ฉนัหงุดหงิดและอารมณ์เสียกบัผูค้นรอบขา้งง่าย 
   กวา่ปกติ 
  23. ฉนัเดินข้ึนบนัไดชา้กวา่ปกติเพราะปวดหลงั 
  24. ฉนันอนอยูบ่นเตียงเกือบตลอดเวลาเพราะปวดหลงั 
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APPENDIX H 

Information sheet 
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APPENDIX I 

Consent form 
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APPENDIX J 

Certificate of approval  
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APPENDIX K 

Certificate of approval 
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APPENDIX L 

Screening questionnaire 

แบบคัดกรองอำสำสมัคร 

1. อายุ _______________ ปี  

 

2. อาการปวดหลงัส่วนล่างของท่านอยูใ่นบริเวณดงัรูปขวามือ ใช่หรือไม่  

  ( ) ใช่    ( ) ไม่ใช่ 

 

 

 

 

 

 

3. อาการปวดหลงัส่วนล่างเป็นปัญหาต่อเน่ืองส าหรับท่านมาเป็นระยะเวลานานเท่าใด  

___________ ปี ___________ เดือน ___________ วนั  

 

4. อาการปวดหลงัส่วนล่างเป็นปัญหาต่อเน่ืองส าหรับท่านบ่อยเพียงใดในระยะเวลา 6 เดือน 
ท่ีผา่นมา  

( ) มีอาการทุกวนั หรือ เกือบทุกวนัของระยะเวลา 6 เดือนท่ีผา่นมา  

( ) มีอาการเกิดข้ึนมากกวา่ร้อยละ 50 ของระยะเวลา 6 เดือนท่ีผา่นมา  

( ) มีอาการเกิดข้ึนนอ้ยกวา่ร้อยละ 50 ของระยะเวลา 6 เดือนท่ีผา่นมา 
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APPENDIX M 

Demographic questionnaire I 

แบบบนัทึกขอ้มูลผูเ้ขา้ร่วมงานวจิยั 

 
เลขท่ีประชากรตวัอยา่ง _________________  

วนัทีต่อบแบบสอบถำม : __________________________  

1. เพศ  ชาย  หญิง  

2. ส่วนสูง : ____________ เซนติเมตร น ้าหนกั : ____________ กิโลกรัม  

3. ท่านเคยไดรั้บการตรวจวินิจฉยัอาการปวดหลงัส่วนล่างโดยแพทยห์รือไม่  

 เคย โปรดระบุการวนิิจฉยัโรค :  

____________________  

  ไม่เคย  

4. สถานภาพการท างาน  

  ท างาน โปรดระบุอาชีพ : ____________________  

  วา่งงาน  

5. ท่านไดรั้บการค่าชดเชยการรักษาอาการปวดหลงัส่วนล่างหรือไม่  

  ไดรั้บ  

  ไม่ไดรั้บ 
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APPENDIX N 

Demographic questionnaire II 

 

เลขท่ีประชากรตวัอยา่ง _________________  

วนัทีต่อบแบบสอบถำม : __________________________ 

1. ผูเ้ขา้ร่วมงานวจิยั ยงัคงเขา้รับการรักษาทางกายภาพบ าบดัอยูห่รือไม่ 

     ใช่    ไม่ใช่ 

2. ในช่วงระยะเวลา 1 เดือนท่ีผา่นมา ส าหรับอาการปวดหลงัเร้ือร้ังของท่าน นอกจากไดรั้บการ

รักษาทางกายภาพบ าบดัแลว้ ท่านไดรั้บการรักษาอ่ืนๆร่วมดว้ยหรือไม่  

 
 

 
 
3. หาก ไม่ได ้เขา้รับการรักษาทางกายภาพบ าบดัแลว้ เน่ืองจากเหตุผลใด 
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