
Determining the Minimal Clinically Important Difference for Six-
Minute Walk Distance in Fibromyalgia

Anthony S. Kaleth, PhD1, James E. Slaven, MS2, and Dennis C. Ang, MD, MS3

1Department of Kinesiology, Indiana University-Purdue University Indianapolis, IN

2Department of Biostatistics, Indiana University, Indianapolis, IN

3Division of Rheumatology, Department of Internal Medicine, Wake Forest University School of 
Medicine, Winston-Salem, NC

Abstract

Objective—To estimate the minimal clinically important difference (MCID) for 6-minute walk 

distance (6MWD) in patients with fibromyalgia (FM).

Design—Data from a recently completed trial that included 187 patients who completed the 6-

minute walk test, Fibromyalgia Impact Questionnaire (FIQ), and Short-Form 36 (SF36) at 12 and 

36 weeks were used to examine longitudinal changes in 6MWD. An anchor-based approach that 

used linear regression analyses was used to determine the MCID for 6MWD, using the total FIQ 

score (FIQ-Total) and SF36-physical function domain (SF36-PF) as clinical anchors.

Results—The mean (SD) change in 6MWD from baseline to week 36 was 34.4 (65.2) m 

(p<0.001). The anchor-based MCID’s for the 6MWD were 156 m and 167 m for the FIQ and 

SF36-PF, respectively. These MCID’s correspond with clinically meaningful improvements in FIQ 

(14% reduction) and SF36-PF (10 point increase).

Conclusion—The MCID for 6MWD in patients with FM was 156 to 167 m. These findings 

provide the first evidence of the change in 6MWD that is perceived by patients to be clinically 

meaningful. Further research using other MCID calculation methods is needed to refine estimates 

of the MCID for 6MWD in patients with FM.
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INTRODUCTION

Fibromyalgia (FM) is a complex rheumatologic syndrome characterized by chronic 

widespread pain and other non-specific symptoms, including fatigue, morning stiffness, 

cognitive difficulties, sleep disturbance, and exercise intolerance1. As the disorder worsens, 

many patients spiral downward as these symptoms typically exacerbate an already sedentary 
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lifestyle that leads to progressive declines in functional performance2,3 and exercise 

capacity4. For many individuals, the ability to complete occupational tasks and/or daily 

living activities is significantly reduced, resulting in a diminished quality of life1.

The diagnosis of FM remains a challenge, particularly in primary care settings. Because of 

its complex nature and unknown etiology, an approach that uses a variety of tools is 

necessary in the clinical examination and evaluation of patients. In recent years, the 

inclusion of physical fitness testing has been recommended as a complementary tool for the 

diagnosis and monitoring of FM5–8. While most patients with FM can participate in 

symptom-limited maximal exercise tests to assess exercise capacity, many are 

deconditioned4,9, report increased symptoms during (and after) moderate-vigorous 

exercise10, or have a heightened perception of effort, particularly at higher exercise 

intensities10,11. For these reasons, submaximal exercise testing is generally preferred, as 

many patients with FM may not be intrinsically motivated to exercise to volitional fatigue.

The 6-minute walk test (6MWT) has gained widespread acceptance in the clinical 

community as a simple, practical, and inexpensive option for measuring functional exercise 

capacity in disease-based populations known to experience exercise intolerance. It requires 

no specialized equipment or advanced training, is more reflective of activities of daily living 

(ADLs), and is better tolerated by patients12. In FM research, the distance walked in six 

minutes (6MWD) has shown to be a clinically relevant measure that is reproducible, 

sensitive to change, and significantly related to the Fibromyalgia Impact Questionnaire 

(FIQ), Short-Form Health Survey 36 (SF36), and peak exercise capacity6,7,13–17. However, 

despite its widespread use as a clinical outcome measure in clinical trials of FM, the 

minimum amount of change in 6MWD necessary for patients to perceive an improvement in 

functional status remains unknown.

The concept of the minimal clinically important difference (MCID) was developed to help 

clinicians interpret changes in health status. The MCID of a specific instrument represents 

the smallest level of change that patients perceive as beneficial, and that might lead a 

clinician to consider changing a patient’s medical management18. Although no universally 

accepted standards exist for determining the MCID, most methods fall into two global 

categories19,20. Distribution-based methods rely on the statistical properties of the study 

results in a population to estimate the effect size, standardized response mean, or standard 

error of the measurement. One advantage of distribution-based approaches is the ability to 

account for change beyond some level of random variation. Additionally, this approach 

provides a common metric that is simple to calculate, easily interpretable, and has equivalent 

meaning across various measures and populations. However, distribution-based methods do 

not take into account the patient’s perspective of clinically important change. Thus, while 

MCID scores produced from distribution-based methods may produce statistical 

significance, they may lack clinical meaning. Conversely, anchor-based methods map 

change scores of a particular outcome measure to changes in clinical measures that are 

patient-specific. Global ratings of change scores are commonly used as anchors to define the 

MCID when attempting to identify change within a patient19,21. These changes can be 

calculated at a single point in time (cross-sectional), or across multiple time points 

(longitudinal). The latter approach is generally preferred as it is more directly linked to 
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change. The primary advantage of the anchor-based approach is that it provides confidence 

that the identified changes in health status are clinically meaningful to patients. Importantly, 

for anchors to be useful, they must be valid and reliable, easily interpretable, and closely 

related to the outcome measure20.

Establishment of the MCID for 6MWD would aid the clinician’s ability to interpret 

improvement in measures of functional status after the implementation of a particular 

treatment. In addition, the MCID has implications for the design of clinical trials, in terms of 

sample size calculation and the selection of primary and secondary endpoints. Therefore, the 

aim of this study was to determine the MCID for the 6MWD in a large, well-defined sample 

of patients diagnosed with FM. This study used data from the Research to Encourage 

Exercise for Fibromyalgia (REEF) study, a randomized clinical trial that evaluated the 

efficacy of motivational interviewing on improving physical activity adherence in adults 

with FM22. In this trial, the 6MWT was used as a secondary outcome measure of functional 

exercise capacity. To estimate the MCID for 6MWD, an anchor-based approach was used, as 

this method aims to assess clinical significance by incorporating the perspective of the 

patient19,23.

MATERIALS AND METHODS

Study Design

This was a secondary analysis of data from a recently completed randomized, attention-

controlled clinical trial of the efficacy of motivational interviewing (MI) to increase physical 

activity participation in patients with FM22. In the REEF study, eligible patients were 

randomized to either the MI intervention group or an education-based attention control (AC) 

group. Each patient received an individualized exercise prescription and two supervised 

exercise sessions from a qualified fitness instructor who was blinded to treatment 

assignment. After completing both exercise sessions, patients received either six exercise-

based (MI group) or six FM-related health education (AC group) telephone calls over the 

subsequent 12 weeks. Outcome assessments were conducted at baseline, immediate post-

intervention (week 12), and 6-month follow-up (week 36). All participants gave written 

informed consent after being clearly advised about the study protocol, which was approved 

by the Indiana University Institutional Review Board and conformed to the principles 

outlined in the Declaration of Helsinki.

Study Participants

The complete details of participant recruitment and eligibility criteria have been described in 

detail previously24. In brief, patients referred from specialty (rheumatology, neurology, pain 

management) or primary care clinics with an initial diagnosis of FM were invited to 

participate. All eligible patients met the following entry criteria: (a) male or female between 

18–65 years old; (b) 1990 American College of Rheumatology classification criteria for 

FM25; and (c) Brief Pain Inventory (BPI) pain intensity core ≥ 426. Of the 216 patients 

enrolled in the primary study, 187 (86.5%) had complete baseline and follow-up data for all 

clinical and exercise capacity outcome measures and were included in this report. There 

Kaleth et al. Page 3

Am J Phys Med Rehabil. Author manuscript; available in PMC 2018 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



were no significant differences in any baseline variable for patients excluded from the final 

analyses.

Measurement of Six-Minute Walk Distance (6MWD)—The 6MWT was performed 

indoors on 30-meter flat surface in accordance with guidelines recommended by the 

American Thoracic Society27. To improve reliability, each participant completed two trials 

of the 6MWT at study entry (baseline), immediate post-intervention (week 12), and at the 6-

month follow-up (week 36)13,15. A 15-minute rest period separated each trial and the 

average of the two trials was recorded (meters) as the total distance walked. Participants 

were not made aware of how long they had walked for any trial.

Fibromyalgia Impact Questionnaire (FIQ)—The FIQ is a reliable, validated, self-

administered questionnaire designed to assess several dimensions of health status that are 

most affected by FM28,29. The FIQ contains 10 subscales (score range 0–10), which are 

summed to yield the total FIQ score (FIQ-Total). The FIQ-physical impairment (FIQ-PI) 

subscale assesses the patient’s ability to perform different types of physical activity. Higher 

scores on each of the subscales and the FIQ-Total indicate a greater severity of symptoms 

and/or a higher negative impact of FM on the individual. A 14% change in the FIQ-Total 

score signifies a clinically meaningful change in FM status30.

Short-Form 36 (SF36)—The SF36 is a reliable and validated self-report questionnaire 

that assesses health-related quality of life. It contains 36 items grouped into eight 

dimensions: health, including physical function, body pain, role physical, role emotional, 

general health, vitality, social functioning, and mental heath31,32. These domains are 

combined to provide a total SF36 score, where a higher score indicates a better health 

outcome. For this study, the Physical Function subscale (SF36-PF) was used, which asks 

individuals if their health limits physical activity, basic mobility, and the ability to perform 

daily living activities. A 10-point increase in the SF36-PF domain score has been identified 

as a clinically relevant change in patients with chronic illnesses33.

Statistical Analyses

Descriptive statistics were calculated at baseline for all subjects with non-missing data. 

Change scores for each study variable were calculated by subtracting the baseline score from 

the follow-up score. A positive change score for SF36-PF indicates improvement in physical 

function. Conversely, negative change scores for FIQ-Total and FIQ-PI indicate an 

improvement in functional status.

To estimate the MCID for 6MWD, the FIQ-Total and SF36-PF were chosen as anchors since 

both instruments reflect global ratings of health, are responsive to change, and have 

established MCID’s30,33. External responsiveness was assessed using Pearson’s correlation 

to determine if the change in 6MWD was significantly associated with patient-reported 

clinical outcomes at each follow-up period, as well as with the change in these outcomes 

from baseline to follow-up. Because the usefulness of an anchor is dependent on how closely 

it relates to the target outcome19, correlation analyses (p<0.05) were used to assess the 

utility of these anchors. Using change in the anchors as the independent variables and 
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change in 6MWD as the dependent variable, linear regression analyses, adjusted for 

treatment group assignment (MI vs. attention control), were performed to determine what 

change in 6MWD (from baseline to week 36) was equivalent to a clinically meaningful 

change in SF36-PF and FIQ-Total30,33. All analytic assumptions were verified and met. 

Analyses were performed using SAS v9.3 (SAS Institute, Cary, NC).

RESULTS

Of the 216 patients enrolled in the REEF trial, we included 187 patients who had no missing 

data for the 6MWT and all clinical outcome measures at baseline and all follow-up visits. 

The majority of participants were middle-aged females (95.2%) and white (87.2%) with 

moderate-to-severe physical impairment [(FIQ-PI=5.4 (1.6)]. The mean (SD) age at study 

entry was 46 (11) years; most had some education beyond high school (80.2%), and slightly 

more than half were employed at least part-time (54.6%). Descriptive characteristics for all 

participants are presented in Table 1.

Significant improvements were observed from baseline to week 12 in the average distance 

walked on the 6MWT (Δ=25.3±64.9) and clinical outcomes FIQ-Total (Δ=−12.3±16.2), 

FIQ-PI (Δ=−1.5±2.1), and SF36-PF (Δ=−10.6±16.7) (all p<0.001). Similar mean changes 

and p-values were observed in these outcomes from baseline to week 36 (Table 2).

Table 3 shows the correlations between changes in 6MWD and changes in clinical 

outcomes, assessed from baseline to follow-up. Significant associations were observed 

between change in 6MWD from baseline to week 12 and changes in FIQ-PI (ρ=−0.18) and 

SF36-PF (ρ=0.20). From baseline to week 36, significant associations were observed 

between change in 6MWD and changes in all clinical outcomes: FIQ-Total (ρ=−0.20), FIQ-

PI (ρ=−0.25), and SF36-PF (ρ=0.20).

As significant correlations were found between the change in 6MWD and changes in FIQ-

Total and SF36-PF at week 36, it was reasonable to use these measures as anchors for 

estimating the MCID for 6MWD. Regression analysis results indicate that to see a 14% 

decrease in FIQ-Total, the 6MWD would have to increase by 156 meters (FIQ-Total = 0.82 – 

0.0009(Δ6MWD); 95% CI for slope: −0.0015, −0.0003) (Figure 1). For a 10-point increase 

in SF36-PF, the 6MWD would have to change by 167 meters (ΔSF36-PF = 10.03 

+ 0.06(Δ6MWD); 95% CI for slope: 0.02, 0.10) (Figure 2).

DISCUSSION

This is the first study to investigate the change in 6MWD that is necessary to be considered 

clinically meaningful in patients with FM. Using an anchor-based, longitudinal model 

approach with well-established clinical outcomes as anchors, and 6MWD as the target 

outcome measure, the MCID for 6MWD was determined to be 156 meters for the FIQ-Total 

and 167 meters for the SF36-PF. Significant correlations observed between 6MWD and self-

report measures FIQ-Total and SF36-PF provide further support that the changes in walking 

distance were clinically meaningful.
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Self-report questionnaires are commonly used in intervention-based clinical trials for FM to 

evaluate the efficacy of treatment on global ratings of pain, physical function, and quality of 

life. Unfortunately, recall bias may hinder the clinician’s ability to interpret meaningful 

change in health status from these questionnaires, as many patients with FM report 

subjective cognitive deficits in attention, concentration, and memory34–36. Linking an 

objective measure of function, such as the 6MWT, may aid interpretation of changes in 

health status identified in subjective measures. The 6MWT is frequently used in clinical 

trials for FM and has increasingly been recommended as a complementary tool in the 

clinical diagnosis, evaluation, and management of patients with FM5–8. In this regard, the 

ability to identify a stable, universally accepted MCID for 6MWD in FM is an appealing 

concept for researchers and clinicians.

Estimates of the MCID for 6MWD in FM are notably absent in the published literature; 

however, several studies have provided scores in other clinical populations37–43. A study on 

patients referred to cardiac rehabilitation with acute coronary syndrome found that the 

MCID for 6MWD was 25 m. This estimate was similar to that recently reported in patients 

with heart failure (30 m)40. In patients with lung disease, several studies have reported 

MCID estimates ranging from 10 to 80 m37,39,41–43. Compared to these studies, the MCID 

thresholds for 6MWD calculated in this study are notably higher, and possibly unattainable, 

considering the majority of patients with FM participate in low levels of physical activity 

and have below average exercise capacities4. In this regard, the 6MWT may have limited 

utility in clinical trials that aim to use change in walking distance as an outcome measure to 

interpret clinically meaningful change in patient health status. However, clinicians should be 

aware that MCID scores are not universal characteristics that can be transferred or compared 

across patient populations44. Rather, the MCID is context-specific, heavily influenced by 

several factors, including patient baseline and demographic characteristics, disease process 

and severity, the construct measured, and the instrument used21,44,45. Furthermore, the wide 

range of available calculation methods likely contributes to the large variability in MCID 

scores46. For example, Terwee et al.46 demonstrated that within the same patient group, the 

use of multiple MCID calculation methods on a single outcome measure produced a broad 

range of MCID scores. Thus, as the MCID is an evolving and complicated concept, 

clinicians should be knowledgeable of the various factors affecting MCID scores, as well as 

the strengths and limitations of current methodologies prior to use in the clinical setting.

This study does have several limitations that should be taken into consideration. First, to 

improve stability and reliability of walking distance scores, participants performed two trials 

of the 6MWT13,15. Given that fatigue is common in FM, the addition of a second trial of the 

6MWT may have negatively influenced the mean walking distance performance in some 

patients. However, the first and the second trials were very highly correlated (r=0.92, 

p<0.001) and regression analysis showed that the slope (i.e., relationship between the first 

and second trials) was not significantly different from one. These findings suggest that 

fatigue did not interfere with the repeatability (or reproducibility) of the test, and that two 

trials of the 6MWT are unnecessary. Second, the REEF study included mostly female 

patients reporting a higher degree of pain severity. Thus, the results from this study may not 

be generalizable to male patients with FM, or those reporting less severe pain. In addition, 

the utility of the 6MWT for detecting clinically meaningful change may be limited in 
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patients with higher exercise capacities due to an observed ceiling effect and resultant 

inability to substantially improve walking performance. However, this study sample included 

patients with clinical characteristics similar to other psychoeducational-based clinical trials 

for FM47; thus, it’s likely these findings have broad applicability. Third, the magnitude of 

the correlations between changes in 6MWD and changes FIQ-Total and SF36-PF were 

small. Some investigators have suggested an arbitrary minimum correlation of 0.3 or 

higher48,49; however, no consensus exists regarding the minimum threshold strength of the 

association. Given the multifaceted nature of FM and that significant associations were 

observed between change in 6MWD and changes in FIQ-Total and SF36-PF, the use of these 

measures as anchors was considered appropriate for estimating the MCID. Finally, this study 

was derived from a randomized controlled trial of exercise adherence that was not primarily 

designed to estimate the MCID for 6MWD. Thus, it’s unclear if these findings would be 

similar within the framework of other medical or exercise-based interventions. A prospective 

study, powered based on the MCID estimates presented here, would be an appropriate next 

step to validate the findings in this study. Despite these limitations, the strengths of this 

study include its longitudinal design, large sample size and longer study duration, and 

documented improvement in 6MWD from baseline to follow-up.

CONCLUSION

The 6MWT is a simple test of functional exercise capacity that is widely used in clinical 

trials for FM to assess the degree of dysfunction and response to medical and exercise 

interventions. To our knowledge, this is the first study to provide initial evidence of the 

change in 6MWD that is perceived by patients to be clinically meaningful. These findings 

have important research and clinical implications. For researchers, the MCID may assist in 

the design of future clinical trials that use change in 6MWD as an important outcome 

measure. Clinically, the MCID for 6MWD could be used to establish therapeutic thresholds 

that are objective, measurable, and patient-centered to evaluate the efficacy of various 

medical or exercise-based interventions. While these findings have the potential to aid 

clinical researchers in health outcomes research, further investigation using other anchors 

and calculation methods is needed to refine estimates of the MCID for 6MWD in this patient 

population.
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Figure 1. 
Plot of change in FIQ-Total to change in 6MWD. From baseline to week 36, a significant 

negative trend was observed, indicating that as 6MWD increased, FIQ-Total scores 

decreased.
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Figure 2. 
Plot of change in SF36-PF vs. change in 6MWD. From baseline to week 36, a significant 

positive trend was observed, indicating that as 6MWD increased, scores on the SF36-PF 

subscale also increased.
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Table 1

Patient Characteristics (n=187)

Demographics

Age, years 45.76 (11.01)

Gender, % female 178 (95.2)

Race, % white 163 (87.2)

Body Mass Index (kg/m2) 31.30 (7.22)

Education, % > high school 150 (80.2)

Marital status, % married 114 (61.0)

Employment; % employed 102 (54.6)

Duration of FM diagnosis (years) 8.94 (6.52)

Medications, % prescribed

 Nontricyclic antidepressants 101 (54.0)

 Anticonvulsants 56 (30.0)

 Opioid analgesics 59 (31.6)

Values are means (standard deviation) for continuous variables and frequency (percent) for categorical variables.
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Table 3

Correlations between changes in 6MWD and changes in self-report clinical outcomes

Change (Δ) 6MWD (Baseline to Wk 12) Pearson’s ρ (95% CI) p-value

 Δ FIQ-Total −0.108 (−0.248, 0.036) 0.142

 Δ FIQ-PI −0.184 (−0.319, −0.040) 0.012

 Δ SF36-PF 0.201 (0.059, 0.335) 0.006

  FIQ Ratio −0.089 (−0.229, 0.056) 0.229

Δ 6MWD (Baseline to Wk 36)

 Δ FIQ-Total −0.201 (−0.336, −0.056) 0.007

 Δ FIQ-PI −0.247 (−0.378, −0.105) 0.001

 Δ SF36-PF 0.200 (0.056, 0.335) 0.007

  FIQ Ratio −0.203 (−0.338, −0.059) 0.006

Abbreviations: 6MWD = six-minute walk distance; FIQ = Fibromyalgia Impact Questionnaire (PI, physical impairment); SF36-PF = Short Form 
36 (Physical Function); FIQ Ratio = percentage change in FIQ-Total from baseline to follow-up.
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