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ABSTRACT

Background: The adoption of the Chronic Oral Mucosal Disease Questionnaire 

(COMDQ) into clinical practice has been low, despite its rigorous development process. A 

potential limitation of the COMDQ is the high response burden to patients. Therefore, the 

aim of the present study was to develop and validate a short version of the 26-item 

COMDQ.

Methods: The COMDQ data of 520 patients with chronic oral mucosal diseases were 

randomly divided into 2 subsamples. Descriptive item analysis and exploratory factor 

analysis (EFA) were performed using data from the first subsample for item reduction and 

development of the shortened COMDQ. The resulting short version was then validated 

using confirmatory factor analysis (CFA) on the other subsample. Internal consistency 

reliability of the short-form COMDQ was assessed using Cronbach’s alpha. Criterion 

validity of this new scale was examined against its original version. 

Results: Based upon item analysis, 11 items were dropped. EFA results on the 

remaining 15 items extracted 4 factors consistent with the original COMDQ, and CFA 

results displayed acceptable goodness-of-fit indices of this factor structure on different 

sample. The COMDQ-15 was then created. Cronbach’s alpha of 4 subscale scores 

ranged from 0.7 to 0.91, indicating good internal consistency reliability of the COMDQ-15.  

Correlations between total and subscale scores of the COMDQ-15 and its parent scale 

were high, supporting good criterion validity of this shortened scale. 

Conclusion: The COMDQ-15 is a brief, valid and reliable instrument that can give an 

overview of the patient’s quality of life related to their chronic oral mucosal conditions.
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Introduction

Chronic oral mucosal disorders constitute a heterogeneous spectrum of inflammatory 

conditions causing a variety of oral manifestations, which are persistent and/or recurrent 

over time. Inflammatory and ulcerative lesions associated with these conditions typically 

cause a variable degree of symptoms ranging from mild discomfort to severe debilitating 

pain, which can compromise normal oral functioning and have a significant impact on the 

psychosocial well-being and overall quality of life (QoL) of the affected individuals1. The 

management of these conditions may also require the administration of topical or 

systemic medications, including the use of corticosteroids and immunosuppressant 

agents, which can cause adverse effects and also impair patients’ QoL2. It is therefore 

appropriate and advisable that the assessment of therapeutic interventions in individuals 

with chronic oral mucosal disorders should include QoL measures3. From the clinician’s 

perspective, improvement of QoL is considered to be ultimate therapeutic goal for 

patients affected by these conditions4. In addition, the use of QoL measures could help 

identifying patient preference for specific interventions, as well as facilitating 

communication with patients in clinical practice5. 

The Chronic Oral Mucosal Disease Questionnaire (COMDQ) is a self-reported 

questionnaire assessing QoL in individuals with chronic oral mucosal diseases including 

oral lichen planus, recurrent aphthous stomatitis, pemphigus vulgaris and mucous 

membrane pemphigoid6. This self-administered scale has been proven to be 

psychometrically sufficient in a series of validation studies conducted in several 

countries7-11. The COMDQ was found to have good level of content validity owing to 

incorporation of patient’s views and preferences during its development process6. The 

original version of the COMDQ comprises 26 items capturing 4 domains including pain 

and functional limitation, medication and treatment, social and emotional, and patient 

support. The COMDQ, however, appears to be under-implemented in both clinical 

research and routine Oral Medicine practice despite its indicated need and utility. This 

might be related to time needed to complete all 26 items of the questionnaires (high 

response burden to patients), which can conflict with the current time constraints of the 

healthcare service12. We suggest that the development of a shorter version of COMDQ 

with optimal balance between its brevity, key content coverage and psychometric A
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performance could improve widespread adoption into clinical practice. Thus, the aim of 

the present study was to develop the short version of the COMDQ without altering the 

dimensional structure and psychometric quality. 

Methods

Study design

This was a development and validation study using baseline data from the Determination 

of Minimal Important Difference and Patient Acceptable Symptom State of Patient 

Reported Outcome Measures in Immunologically mediated Oral Mucosal Diseases 

(MEAN-IT) study, which had favourable opinion from the London – Queen Square 

Research Ethics Committee (REC reference 17/LO/1825; approval date 3 November 

2017).

Participants

From January 2018 to August 2019, a convenient sample of 520 patients with chronic 

oral mucosal conditions including oral lichen planus (OLP), recurrent aphthous stomatitis 

(RAS), pemphigus vulgaris (PV) and mucous membrane pemphigoid (MMP) was 

recruited from the Oral Medicine clinic, UCLH Eastman Dental Hospital, London, United 

Kingdom. All potentially eligible participants, in all Consultant lead Oral Medicine clinics 

were invited to participate (conducted by PW). The inclusion and exclusion criteria of 

study participants are listed in Table 1. Patient participation was voluntary, and the data 

were handled anonymously.

Sample size

For robust psychometric evaluation to be performed, the numerical ratio between 

respondents and items should be at least 10:1 for conducting factor analyses13. As two 

different types of factor analyses, namely exploratory factor analysis (EFA) and 

confirmatory factor analysis (CFA), were employed for development and validation 

process of the short version of the 26-item COMDQ, a total number of 520 participants 

were required for the present study. 

Outcome measuresA
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The COMDQ comprises 26 items in four subscales including Pain and Functional 

limitation (PF, 9 items), Medication and treatment (MT, 6 items), Social and Emotional 

(SE, 7 items) and Patient Support (PS, 4 items). The items were answered on a 5-point 

Likert-type scale (0-4), ranging from “not at all” to “extremely”. Total COMDQ score is 

calculated by summation of the responses of all items, giving the possible maximum 

score of 1046. 

Procedures 

The COMDQ data of 520 participants of the MEAN-IT study were extracted for the 

present study. In addition, the following demographic and clinical data were collected for 

the purpose of sample descriptions and contrasted group comparisons: age, gender, 

ethnicity and clinical types of OLP (reticular/plaque, atrophic/erosive, ulcerative) and RAS 

(minor, major, herpetiform). The COMDQ items and subscales were initially analysed 

using descriptive statistics for preliminary item reduction. The cross-sectional samples of 

the MEAN-IT study were randomly split into two approximately equal datasets (N=260), 

namely “development sample” and “validation sample”. The COMDQ data from the 

development sample were analysed using EFA to identify underlying factor (subscale) of 

the COMDQ and associated items in each factor, and the results were used as further 

evidence for item reduction and generation of the short-versioned COMDQ. To validate 

short-form COMDQ, CFA was performed to test the hypothesized factor structure of this 

brief COMDQ determined from the EFA with an independent validation sample. Reliability 

and validity of new scale were also compared with its original version.

Statistical analyses

Statistical analyses were performed using MPlus version 8.2 (Muthén & Muthén, 2015) 

and STATA version 15.1 (StataCorp, College Station, TX, U.S.A.). Descriptive 

demographic and clinical characteristics of the sample were first summarised using 

mean, standard deviation and proportion. Descriptive Item statistics including mean, 

standard deviations, floor and ceiling effects (proportion of item endorsement at the 

lowest and highest response options) were calculated. For preliminary item reduction 

process, items with floor effects of ≥ 60% suggesting less relevant items were first 

eliminated. Next, adjusted item-total correlations were calculated, and an item with low A
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correlation (<0.3) was considered discarded due to poor metric performance compared to 

the remainder of the scale. Then a matrix of inter-item polychoric correlations was 

constructed, and one item from each of item pairs with high correlations (>0.7) was 

considered deleted to minimize information redundancy. 

EFA using weighted least square means and variance-adjusted (WLSMV) estimator and 

oblique rotation (Promax) was carried out on the development sample. The WLSMV 

estimator is appropriate for the ordered categorical nature of the COMDQ data, and 

oblique rotations allow for correlations between underlying factors14. The optimal number 

of factor extraction was based upon eigenvalues ≥ 1, further inspection of the 

corresponding scree plot (number of dots above the elbow of the plot where the notable 

decline in factors levels off), and factor interpretability according to item content within 

each extracted factor. Items retention was based upon at least 0.4 loadings on a certain 

factor. For the item reduction, Item were considered removed if they failed to load with 

sufficient strength (<.03) on any factor or had high cross-loading (>0.3)15. 

With the remaining half of the data (validation sample), a CFA was performed to 

determine whether identified factor structure could be replicated on different sample. To 

confirm model fit, several fit indices including root mean square of error approximation 

(RMSEA), standardized root mean squared residual (SRMR), comparative fit index (CFI) 

and Tucker-Lewis index (TLI) were calculated. RMSEA and SRMR values closer to 0 

indicate better fit, with values below 0.08 and 0.05 indicating acceptable and good fit, 

respectively. CFI and TLI values greater than 0.95 are considered acceptable16. For 

measures of internal consistency reliability, Cronbach’s alpha coefficient (α) for each 

subscale was computed, and a reliability value of 0.70 or above indicates good reliability 

of the scale17. Criterion validity of the short-form COMDQ was evaluated by assessing 

the strength of the correlations between subscale scores of the short and original version 

of the COMDQ. The primary hypotheses were that scores of short-version COMDQ 

would be significantly and positively correlated with scores of its original scale.

Results

Sample characteristics
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Study sample consisted of 520 participants with chronic oral mucosal diseases including 

306 patients with OLP, 130 patients with RAS, 33 patients with PV and 51 patients with 

MMP. The average age of the participants was 58.39 years and 71.73% were female. 

The majority of sample (71.35%) were Caucasians, followed by 22.31% Asians, 3.85% 

Blacks and 2.5% mixed ethnic groups. In comparison with other conditions, patients with 

RAS reported highest mean COMDQ scores (47.31 ± 16.35) indicating the worst oral 

health-related quality of life, followed by PV (42.73 ± 17.91), and OLP (39.38 ± 19.40). 

The sample was randomly split into two subsamples, and Table 2 summarised 

descriptive characteristics of two random samples, and both were similar in all variables.  

Item and subscale analyses of the original COMDQ

Individual item analyses including mean, standard deviation, floor and ceiling effects 

using the whole sample are listed in Table 3. Item PF9 (discomfort/denture) was dropped 

in this stage due to its floor effect of > 90%, suggesting low impact of this item on the vast 

majority of respondents. The following correlation analyses for the remaining 25 items 

involved the development sample only. Four out of the 25 items had adjusted item-total 

correlations below 0.3 (Table 2). Item MT2 (medication satisfaction) and PS1 (satisfaction 

on available information) were discarded while item PS2 (support from family) and PS3 

(support from friends/colleagues) were retained, as they were felt to represent distinct 

domain of “patient support” consistent to a conceptual framework of the original COMDQ.

Further inspection of inter-item polychoric correlation matrix revealed 18 item pairs with 

correlations over 0.7, indicating content redundancy, and inclusion of both items in the 

pair are unnecessary. Dropping item PF2 (limitation/food types), PF4 (limitation/food 

texture), PF6 (limitation/food temperature), PF8 (limitation/oral hygiene care), MT6 

(frustration on no disease cure), SE3 (stress due to oral condition), SE5 (worry about the 

future), and PS4 (isolation due to oral disease) eliminated 14 of these 18 strong inter-item 

correlations. 

Exploratory factor analysis

Exploratory factor analysis using Promax rotation on the remaining 15 items yielded 4 

factors with eigenvalues greater than 1 (Table 4), and this was further confirmed by the 

corresponding scree plot. All the items had factor loadings over 0.3 on their designated A
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factors except for item MT1 (medication need), which was moved to the original Pain and 

Functional limitation subscale. No cross-loading was observed, and therefore no items 

met criteria for elimination at this stage. The new 15-item version of the COMDQ 

(COMDQ-15) was then created (Supplementary 1). Three factors (Medication and 

Treatment, Social and Emotional, Patient Support) were named according to the original 

scale while the original “Pain and Functional limitation” factor was changed to “Physical 

Discomfort” to better reflect content of the remaining items within this factor. This new 4-

factor solution of the 15-item COMDQ served as the hypothesized model for the 

subsequent CFA.  

Confirmatory factor analysis

Confirmatory factor analysis was performed to test structural validity of the COMDQ-15 

by replicating hypothesized model identified by EFA in validation sample (N=260). The 

goodness-of-fit indicators for the 4-factor solution of the COMDQ-15 compared to its 

original COMDQ-26 were reported in Table 5. CFA results of the COMDQ-15 

demonstrated acceptable level of RMSEA and satisfactory level of the remaining fit 

indices; whereas, the original 26-item COMDQ was found to have insufficient level of 

structural validity based upon expected fit indices.

Internal consistency reliability and criterion validity

The estimated values of Cronbach’s alpha for 4 subscales of the COMDQ-15 were as 

followed: 0.86 for “Physical Discomfort”, 0.71 for “Medication & Treatment”, 0.91 for 

“Social & Emotional” and 0.70 for “Patient Support”. Overall, the reliability coefficients 

indicated acceptable to good level of internal consistency reliability of the short version of 

the COMDQ. Criterion validity of the COMDQ-15 was satisfactory as both total and 

subscale scores of the short and original version of COMDQ were significantly and highly 

correlated (rs range = 0.88-0.99; see also Table 6). 

Discussion

The present study reports the development and initial validation of a 15-item brief version 

of the Chronic Oral Mucosal Disease Questionnaire, which retains content coverage of 

QoL related to chronic oral mucosal conditions from its original scale. In accordance with A
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classical test theory requirements, item analysis, structural validity, internal consistency 

reliability and criterion validity were studied to ensure that this short version maintains the 

psychometric quality of its full-length scale. Items with low functionality and conformity to 

the whole scale or those with information-redundant were removed to refine and create 

the most economical scale. 

Content validity of the COMDQ-15 was inherited from the patient-centred qualitative 

study during the development of its original version6, and was ascertained by an attempt 

to preserve all the relevant aspects of hypothesized QoL construct during item reduction 

process. The underlying four theoretical subscales of the COMDQ-15 were identified by 

exploratory factor analysis and the stability of this factor structure was confirmed in a 

replication sample. The original item MT2 “medication need” was moved to the Physical 

Discomfort subscale, which appeared conceptually sensible considering greater level of 

physical discomfort generally increase the need for medication. Despite considerable 

shortening of its full-length scale, the COMDQ-15 had good to excellent level of internal 

consistency reliability and its subscales were significantly and strongly correlated with 

each corresponding original subscales (rs ≥ 0.88), indicating that this 15-item version 

appeared to be a valid and reliable summary of its original scale. 

The notable advantage of having a short-form COMDQ is the lower respondent burden, 

making it easier to administer and thereby providing a more practical scale for use in 

routine clinical settings. Not only could shortened outcome measures increase patient 

acceptability in daily practice, but they could also enhance feasibility in clinical trials and 

other clinical studies. One example is the extensive usage of the shortened 14-item Oral 

Health Impact Profile (OHIP-14)18 in oral mucosal disease literature. Two recent reviews 

found significantly higher frequency of use of the OHIP-14 than its original lengthy 

version (OHIP-49) as outcome measures in previous research of OLP (12 times use of 

the OHIP-14 compared to 6 for the OHIP-49) and RAS (9 times use of OHIP-14 

compared to one study for the OHIP-49)19,20. Considering the importance of measuring 

patient’s QoL in oral mucosal diseases, the development of COMDQ-15 could improve 

implementation of this instrument in both clinical and research settings. 

The present study has a number of limitations. Shortening questionnaires is always a 

trade-off between resources (e.g. time and cost) saved and the amount of information A
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lost. Information concerning oral functional limitation (PF2, PF4, PF6, PF8) and patient 

satisfaction (MT2, PS1) were present in the original 26-item COMDQ but are no longer 

represented in the new shortened version. Clinicians and researchers who are interested 

in capturing these data should refer to the original COMDQ, which remains a valid and 

comprehensive measure of QoL in chronic oral mucosal conditions. In addition, although 

the present shortened scale appears to be psychometrically sound, it still requires 

additional psychometric testing particularly on sensitivity to change and interpretability of 

its score.

Conclusions

The COMDQ-15 is a brief, easy-to-use, valid and reliable instrument that can give an 

overview of the patient’s perspective on QoL related to their chronic oral mucosal 

conditions. Although additional psychometric testing is needed to confirm sensitivity to 

change and interpretability of its score, the COMDQ-15 shows notable potential to assist 

clinicians in daily practice, so to assess the burden of chronic oral mucosal conditions 

upon QoL and measure relevant changes after medical intervention. It can also be easily 

adopted in clinical trials and other clinical studies. This marks another significant step 

towards the accurate and methodologically valid measurement of QoL in individuals with 

chronic oral mucosal diseases. It also highlights the importance of incorporating patients’ 

views and perception into clinical decision making, so improving the quality of patient 

care in Oral Medicine. 
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Table 1 Study eligibility criteria

Inclusion criteria Exclusion criteria

- Aged 18 years or older

- Able to understand and complete 

   questionnaires

- Having coexisting chronic neuropathic orofacial pain, such 

as post-traumatic trigeminal neuropathic pain, persistent 

idiopathic facial pain or burning mouth syndrome

- Agree to participate and provide written

  informed consent

- Severe systemic disease (ASA 3 or more) and/or some 

psychiatric conditions which might affect the participation of 

the study such as schizophrenia

Having one of the following conditions  

1. Oral lichen planus

   - Clinical and histopathologically-confirmed   

     OLP based upon modified WHO 

     diagnostic criteria

 - Evidence of oral epithelial dysplasia in biopsy specimen

 - Evidence of proven hypersensitivity to dental materials

 - Evidence of oral lichenoid lesions associated with 

      graft-versus-host disease and systemic lupus 

      erythematosus

2. recurrent aphthous stomatitis
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   - Having recurrent oral ulceration (ulcer 

     episodes of at least twice a year)

 - Having RAS-like ulcerations associated with systemic 

   disorders such as Behcet’s disease, Sweet syndrome, 

   Ulcerative colitis, Crohn’s disease, Celiac disease, auto- 

    inflammatory syndromes, or haematological abnormalities 

    (severe anaemia, cyclic or chronic neutropenia)

3. pemphigus vulgaris

   - DIF/IIF or ELISA-proven PV  

4. mucous membrane pemphigoid

   - DIF/IIF or ELISA-proven MMP  

Table 2 Demographic and clinical characteristics of the study sample

Characteristics
Development

sample (N=260)

Validation

sample (N=260)

P-value 

(χ 2 test or t-test)

OLP (n) 154 152  

  mean age (years) 62.81 ± 11.78 63.34 ± 11.46 0.69

  gender (n, % Female) 120 (77.92) 119 (78.29) 0.94

  clinical types (n, %)   0.99

    reticular/plaque 29 (18.83) 28 (18.42)  

    atrophic/erosive 103 (66.88) 103 (67.76)  

    ulcerative 22 (14.29) 21 (13.82)  A
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RAS (n) 63 67  

  mean age (years) 42.08 ± 14.56 46.21 ± 14.87 0.11

  gender (% Female) 38 (60.32) 39 (58.21) 0.81

  clinical types (n, %)   0.99

    minor 55 (87.30) 59 (88.06)  

    major 7 (11.11) 7 (10.45)  

    herpetiform 1 (1.59) 1 (1.49)  

PV (n) 18 15  

  mean age (years) 57.41 ± 20.65 55.69 ± 15.66 0.79

  gender (% Female) 12 (66.67) 10 (66.67) 1

MMP (n) 25 26  

  mean age (years) 67.52 ± 8.63 67.71 ± 11.96 0.95

  gender (% Female) 18 (72) 17 (65.38) 0.61

Table 3 Descriptive item analysis of the whole sample (N=520) and adjusted item-total 

and item-subscale correlations of development sample (N=260)

Item mean sd

floor 

effect 

(%)

ceiling

effect 

(%)

adjusted item-

total 

correlation

Pain and Functional limitation      

PF1 discomfort/food types 2.41 1.21 8.27 20.77 0.5696

PF2 limitation/food types 2.06 1.18 10.77 11.15 0.6386A
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PF3 discomfort/food texture 2.23 1.22 11.15 15 0.6091

PF4 limitation/food texture 1.93 1.22 16.15 8.85 0.6487

PF5 discomfort/food temperature 1.7 1.23 20.58 7.88 0.5774

PF6 limitation/food temperature 1.63 1.23 23.08 6.15 0.5684

PF7 discomfort/oral hygiene care 2.02 1.19 12.31 10.77 0.6726

PF8 limitation/oral hygiene care 1.42 1.28 32.5 6.92 0.6423

PF9 discomfort/denture 0.21 0.71 90.38* 1.15 N/A

Medication and Treatment     

MT1 medication need 1.73 1.31 22.69 11.15 0.4979

MT2 medication satisfaction 1.29 1.24 33.27 6.73 0.2391

MT3 concerns on side effects 1.42 1.32 33.27 10 0.4178

MT4 frustration on standard medication 2.03 1.47 22.31 22.12 0.5724

MT5 limitation from medication use 0.77 1.03 54.81 2.31 0.5339

MT6 frustration on no disease cure 2.72 1.25 5 36.92 0.5648

Social and Emotional     

SE1 depression due to oral disease 1.75 1.17 13.85 8.65 0.798

SE2 anxiety due to oral disease 1.42 1.17 25.38 5.96 0.7025

SE3 stress due to oral disease 1.51 1.24 24.23 9.23 0.7569

SE4 frustration on disease unpredictability 1.97 1.22 11.54 12.69 0.7212

SE5 worries about the future 2.08 1.33 13.85 19.04 0.3687

SE6 pessimism about the future 1.27 1.25 36.35 6.35 0.5989

SE7 social disruption 1.12 1.22 42.12 5.96 0.7152

Patient Support     

PS1 satisfaction on available information 1.38 1.01 20.96 2.31 0.2857

PS2 support from family 1.22 1.14 32.31 4.42 0.2212

PS3 support from friends/colleagues 1.42 1.27 30.96 8.65 0.2493

PS4 isolation due to oral disease 0.84 1.15 55.96 4.04 0.6407

Table 4 Factor loadings of the remaining 15 COMDQ items using exploratory factor 

analysis with Promax rotation (N=260)

Extracted factors

Item Physical 

Discomfort

Medication & 

Treatment

Social & 

Emotional

Patient 

Support

PF1 discomfort/food types 0.625  0.087  0.004  0.024  A
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PF3 discomfort/food texture 0.836  -0.067  0.02  -0.014  

PF5 discomfort/food temperature 0.728  -0.012  -0.013  -0.009  

PF7 discomfort/oral hygiene care 0.83  0.018  0.009  -0.068  

MT1 medication need 0.369  0.151  0.148  0.025  

MT3 concerns on side effects -0.085  0.794  -0.079  0.012  

MT4 frustration on standard medication 0.049  0.625  0.098  0.081  

MT5 limitation from medication use 0.086  0.654  0.091  -0.044  

SE1 depression due to oral disease 0.237  -0.08  0.805  0.097  

SE2 anxiety due to oral disease -0.057  0.034  0.897  0.066  

SE4 frustration on disease unpredictability 0.141  0.054  0.707  -0.01  

SE6 pessimism about the future -0.076  0.245  0.68  -0.18  

SE7 social disruption 0.247  0.05  0.584  0.058  

PS2 support from family 0.032  0.107  -0.104  0.674  

PS3 support from friends/colleagues -0.071  -0.056  0.131  0.8  

Eigenvalues 6.707  1.468  1.427  1.027  

Note: Factor loadings greater than 0.3 in bold

Table 5 Fit indices summary of the 4-factor solution of the COMDQ-15 and its original 

scale

 RMSEA SRMR CFI TLI

15-item COMDQ     

4-factor model 0.08 0.04 0.97 0.97A
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26-item COMDQ   

4-factor model 0.121 0.08 0.93 0.92

Table 6 Spearman’s rank correlation coefficients between the subscale and total scores 

of the COMDQ-15 and their corresponding subscale and total score of the full version 

(N = 260)

The original COMDQ

COMDQ-15 Pain& Functional

limitation 

Medication & 

Treatment

Social & 

Emotional

Patient 

Support
Total score

Physical Discomfort 0.96*     

Medication & Treatment  0.93*    

Social & Emotional   0.99*   A
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Patient Support    0.88*  

Total score     0.99*

*All correlation coefficients were statistically significant with P < 0.01

A
cc

ep
te

d 
A

rt
ic

le




