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ABSTRACT 

 

Patient-reported outcome measures (PROMs) are becoming an integral part of healthcare 

decision making. Clinical trials, systematic reviews, and clinical practice guidelines 

incorporate them to learn about the effect of medical interventions in patients’ health status, 

without interference or mediation from clinicians or proxies. The use of these types of 

measures, however, is not without challenges. In particular, the complexity of the PROMs 

makes it difficult for patients, clinicians, and researchers to fully grasp the extent to which 

a treatment effect is negligible or trivial, small but important, moderate, or large. One of 

the most documented ways to address this issue is the use of the minimal important 

difference (MID), the smallest change in a PROM, either beneficial or harmful, that patients 

would perceive as important. A patient-oriented way to determine this threshold is the 

estimation of an anchor-based MID, where PROM results are compared against an external 

independent criterion -the anchor- that is in itself understandable and relevant for patients. 

This dissertation is an effort to facilitate the identification, evaluation, and utilization of 

MID estimates for PROMs. First, this thesis describes the development and reliability 

assessment of a new instrument to determine the credibility of primary studies ascertaining 

MID estimates, Second, it describes the conduct of a systematic survey to inform the 

creation of an inventory of all available anchor-based MIDs in the medical literature until 

2015. Third, it reports an analysis of the state of the art of current MID estimates from a 

reporting and credibility perspective. Finally, this work concludes with a summary of the 

main results, presentation of strengths and limitations, and insights related to the 

implications for future research.  
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Chapter 1: Introduction of the thesis
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Over the past 20 years, there has been a move towards the provision of a more  

patient-centered health care that emphasizes the practice of personalized, patient value-

sensitive medicine.1 This paradigm has found, in shared decision making, a framework 

for patients and clinicians to partner in a deliberation process to determine together a 

suitable course of action. 2 This cultural shift has also influenced clinical research, where 

the new perspective mandates studies “with patients” (co-production) rather than “on 

patients” (utilitarian perspective), engaging with them in all stages, from evidence 

generation to its implementation in practice. 3  

 

Patient-reported outcome measures and issues of interpretation  

 

Measuring what matters to patients is the primary role of patient-reported outcome 

measures (PROMs). “A PRO is any report of the status of a patient’s health condition that 

comes directly from the patient, without interpretation of the patient’s response by a 

clinician or anyone else.” 4 Using PROMs in clinical practice impacts both individual and 

population level health management. 5 For example, at the individual-patient management 

level, PROMs better inform shared decision making, facilitate patient and clinician 

communication, and allow for a better determination of individual patient’s symptoms 

and functioning.6-8 Regarding population health management, PROMs provide essential 

information for policy decision-making and guidelines, reimbursement decisions, and 

have been described as the cornerstone for implementing value-based care. 9-11  

 

The relevance of PROMs is also reflected in their exponential increase in the medical 

literature, with a median of approximately 10% increase in the number of references 

addressing PROM-related issues indexed in PubMed per year over the last 30 years 

(Figure 1.1). The Consolidated Standards of Reporting Trials (CONSORT) and its 

extension for reporting of PROs in randomized trials, 12 the development of the National 

Institutes of Health’s Patient-Reported Outcomes Measurement Information System 

(PROMIS), 13 and the implementation of guidance for industry on using PROMs to 
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support labeling claims by the US Food and Drug Administration, 14 provide additional 

examples of efforts to further advance including patients’ perspective in research 

deliverables.    

 

 

Figure 1. 1. Number of references related to the term “patient-reported outcome 

measure” indexed in PubMed per year up to August 2019 (Search: "Patient Reported 

Outcome Measures"[Mesh] or patient reported outcome) 

The growing enthusiasm for the use of PROMs also comes with challenges. 5  Including 

patients’ perspectives to inform the effect of health care interventions requires not only 

reliable and valid PROMs, but also measures that allow appropriate interpretation of 

results – in particular, understanding the magnitude of the treatment effects. In other 

words, decision-makers need to be able to judge whether PROM results represent 

negligible, small but important, moderate, or large treatment effects. 15  

 

Determining the smallest magnitude of change that patients consider important can be 

very helpful in interpreting magnitude in treatment effects . 16 To illustrate this point, 

consider a randomized control trial (RCT) comparing the use of neutral zone technique 

versus conventional technique for the fabrication of mandibular complete dentures and 
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their impact on quality of life, measured using the 20-item oral health impact profile 

(OHIP-20).17,18 The authors found that, on average, patients receiving neutral zone 

technique had an score of 14.21 in the OHIP-20, while those receiving the conventional 

technique reported an average score of 14.53, representing a difference of 0.32 points in 

the instrument. Is this difference in means trivial or actually small but important?  

 

From hypothesis testing to estimation methods and the need to define a threshold for 

significance 

 

When describing the relevance of scientific findings, to distinguish significant from non-

significant results the research community has focused on hypothesis testing and p-values 

as a mean.19  Statisticians have documented the considerable limitations of this approach. 
20-22 One of the key shortcomings is the tendency to equate statistical significance with 

practical importance. As a result, a consensus has emerged to focus instead on estimation 

methods and the associated  presentation of confidence intervals (CIs).23  

 

Because they provide a range of plausible results in the same units as the outcome 

measure of interest, confidence intervals represent progress toward making research 

findings more easily accessible and understandable. However, the issue of defining 

threshold to evaluate the extent to which a treatment effect can be judged as unimportant 

or important remains.  

 

The solution to facilitate the interpretation of PROMs and threshold for 

significance: The minimal important difference 

 

Using a concept called a minimal important difference (MID) addresses the challenges in 

interpreting PROMs and in particular the need to establish a threshold between an 

unimportant versus a small but important impact. An MID corresponds to the smallest 

change in score of an outcome of interest, either beneficial or harmful, that patients would 
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perceive as important. 24,25 Since it was first described, there has been an exponential 

growth in the number of publications in the medical literature referring to the concept 

(Figure 1.2). 

 

 

Figure 1. 2. Number of references related to the term “minimal important difference” 

indexed in PubMed per 2-year stratum from 1989 to August 2019 (Search: "Minimal 

Clinically Important Difference"[Mesh] or minimal Important difference)  

 

There are two main approaches in the literature for estimating a MID: 1) distribution-

based, and 2) anchor-based. Distribution-based methods evaluate a change in a PROM by 

estimating statistical parameters (e.g., pared t-statistic, effect size, standard error of 

measurement, standard deviation of 0.5, etc.). 26-28 These methods have been questioned 

as they rely on the statistical characteristics of the PROM, and do not reflect the patient 

perspective, highly desired when interpreting the impact of health care interventions.  

 

In anchor-based methods, PROM results are compared against an external independent 

criterion - the anchor- that is in itself understandable and relevant for patients and 

exhibits at least a moderate correlation with the PROM. 29,30 Examples of anchors are 

health care utilization, response to treatment, disease severity, and presence of symptoms. 
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Investigators establish the MID by relating results of the anchor to those of the target 

PROM.  

 

Investigators can apply anchor-based methods in a longitudinal or a cross-sectional 

fashion. 27 The global rating of change or transition item is one of the most frequently 

used longitudinal anchor-based methods (e.g., “Are you feeling better or worse, and if so, 

what is the extent of the change?”). 30 Other examples of anchor-based methods use a 

comparison to disease-related criteria, preference ratings, and comparison to a known 

population. 27 The main advantage of anchor-based methods over distribution-based 

methods is the inclusion of criteria that are relevant for patients.  

 

Resolving the scenario presented above, authors of an RCT determined that edentulous 

patients receiving a complete mandibular denture using the conventional technique 

experienced 0.32 additional points in the OHIP-20 compared to those who had dentures 

fabricated using the neutral zone technique, after 2 month post final adjustment. Using an 

anchor-based method reflecting change within patients over time (15-point scale global 

rating of change), a study published in 2009 determined that the MID for the OHIP-20 is 

approximately a difference of 9 points in the scale in patients suffering of edentulism. 31 

Thus, one can infer that both groups experienced, on average, an improvement greater 

than the MID, the difference in improvement in the two groups was trivial (Figure 1.3). 
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Figure 1. 3. Example of the use of a MID estimate to interpret the effect of neutral zone 

technique compared to conventional technique on quality of life measured with the 20-

item oral health impact profile (OHIP-20), when fabricating mandibular complete 

dentures.17 

 

Knowledge of the MID can thus assist in the interpretation of the effects of health care 

interventions and their precision in systematic reviews and clinical practice guidelines. 24 

When assessing the certainty of the evidence using the Grading of Recommendations, 

Assessment and Evaluation (GRADE) approach, 32 one can consider whether an entire 

confidence interval lies on one side of a threshold of importance or crosses that 

threshold.33  The MID can provide such threshold for a PROM: either rating down is 

required (CI crosses the MID) or it is not required  (entire CI lies on one side of the MID). 
34 The responder analysis, an estimation of the proportion of patients in each arm of a 

clinical trial who have a response that is at least as great as the MID can complement the 

interpretation of a mean difference. 35,36  

 

The purpose of this thesis is to advance the interpretation of PROMs by facilitating the 

identification and application of MID estimates. Chapter 2 describes the creation and 
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reliability assessment of a novel instrument to assess the credibility of anchor-based MID 

estimates. Chapter 3 reports the conduct of a systematic survey to inform the creation of 

an inventory summarizing all available anchor-based MID estimates in the medical 

literature for PROMs, including a description of the main features of the studies 

ascertaining the MID, the characteristics of the population in which the assessment was 

conducted, the anchor used and the methodology implemented for the MID estimation, 

and an evaluation of the credibility of each MID using the tool presented in chapter 2. 

Chapter 4 provides an assessment of the completeness of reporting of primary studies 

empirically ascertaining anchor-based MID estimates and the impact of reporting 

deficiencies on their credibility. Finally, chapter 5 is a discussion informed by the 

previous chapters that highlights the main findings, presents strengths and limitations of 

this work, and explains the implications of this thesis for future research and development 

in the field. 
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ABSTRACT 

Objective: Anchor-based approaches for minimal important difference (MID) estimation 

relate a change in a patient reported outcome measure (PROM) to an external criterion (i.e. 

the anchor) that is understandable and relevant to patients. The aim of this study was to 

develop an instrument to evaluate the credibility of anchor-based MID estimates for 

PROMs and assess the reliability of this instrument. We defined credibility as the extent to 

which the design and conduct of studies measuring MIDs are likely to have protected 

against misleading estimates.  

 

Design: On the basis of a literature review and our groups’ experience with methods of 

ascertaining MIDs, we developed initial criteria for evaluating the credibility of anchor-

based MIDs. Iterative discussion among the team and pilot testing with experts in the field 

and potential users led to the development of the final version of the instrument. Teams of 

two reviewers independently applied the newly developed instrument to evaluate 

credibility of a random sample of MID estimates for inter-rater reliability testing of the 

instrument. 

 

Main outcomes and measures: Core credibility criteria applicable to all anchor types, 

additional criteria for transition rating anchors, and inter-rater reliability coefficients. 

 

Results: The credibility instrument includes the following core criteria relevant for any 

anchor: the anchor is rated by, interpretable, and relevant to the patient; the MID estimate 

is precise; the correlation between the anchor and PROM is satisfactory, and the authors 

select a threshold on the anchor that reflects a small but important difference. The extension 

for transition rating anchors includes the following items: the time elapsed between 

baseline and follow-up measurement for MID estimation is optimal; and the correlations of 

the transition rating with the pre, post, and change score in the PROM are satisfactory. The 

inter-rater reliability for all of the core criteria and the single evaluable criterion from the 

extension ranged from good (Cohen’s kappa ³0.7) to very good (³0.8) agreement. 
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Reporting issues prevented us from evaluating reliability of the three remaining criteria in 

the extension for transition rating anchors.   

 

Conclusions: Researchers, clinicians, trialists and health care policy decision-makers can 

now make use of a reliable instrument to evaluate the design, conduct and analysis of 

studies estimating anchor-based MIDs. 
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INTRODUCTION 

For decades, evaluation of outcomes in clinical research and practice has relied on survival, 

longevity, major morbid events (e.g. mortality, stroke) and laboratory endpoints (e.g. serum 

creatinine, hemoglobin A1C). More recently, a shift towards patient-centered care has 

resulted in a greater emphasis on evaluating patients’ symptoms, functional status, and 

perceived well-being. These outcomes typically measured from direct patient inquiry using 

questionnaires – previously referred to as ‘health-related quality of life’ measures – are now 

most commonly labelled as patient-reported outcomes (PROs). PROs represent reports of 

patients’ health status that comes directly from patients without interpretation by a 

physician or anyone else37.  

 

Many PRO measures (PROMs) have established validity, reliability and responsiveness. 

The interpretation of PROMs has, however, remained challenging. In particular, clinical 

application requires knowing if an apparent treatment effect is trivial in magnitude, small 

but important, moderate or large38. To aid interpretation of PROMs, researchers developed 

a concept known as the minimal important difference (MID)39. The MID, which provides 

a measure of the smallest change – either positive or negative – that patients perceive as an 

important benefit or harm39,40, represents the most commonly used reference point for 

PROM interpretation. 

 

There are two approaches for determining the MID: distribution- and anchor-based 

methods. Distribution-based methods rely on the statistical characteristics of the 

distribution of PROM scores and thus fail to incorporate patients’ perspective, severely 

limiting their usefulness in aiding interpretation of PROMs41,42. Anchor-based methods 

address the MID by associating a PROM with an independent measure – an external 

criterion or “anchor” – that is understandable and relevant to patients29, and are accepted 

as the optimal way of establishing the MID. 
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Anchor-based MID estimations vary in the choice of anchor, the relation between the 

anchor and PROM under consideration, the statistical methods used to establish the MID, 

and study sample size. Some of these choices are more satisfactory than others – indeed, 

poor choices can lead to MIDs that mislead, and misleading MIDs will result in seriously 

flawed interpretation of results. Thus, for optimal use of MIDs, investigators and decision 

makers must be able to distinguish between more and less credible MIDs.  

 

We define credibility as the extent to which the design and conduct of studies measuring 

MIDs are likely to have protected against misleading estimates. Currently, no accepted 

standards for appraising the credibility of an anchor-based MID exist. In this article, we 

describe the development of an instrument to evaluate the credibility of anchor-based MIDs 

and report on the inter-rater reliability of this instrument.  

 

METHODS 

Development of a Credibility Instrument for Studies Determining MIDs 

Item generation 

In a related article, we reported on the methods and results of a systematic survey to develop 

an inventory of all published anchor-based MIDs for PROMs in the medical literature 

(Submitted Dec 2018 to the BMJ). Briefly, we searched MEDLINE, EMBASE and 

PsycINFO for studies published from 1989 to April, 201539. The search strategy, adapted 

to each database, included terms representing the MID concept along with terms addressing 

PROMs (Appendix 2). From the search results, we identified and reviewed methods articles 

addressing MID estimation using anchor-based approaches, including theoretical 

descriptions, summaries, commentaries and critiques. We used standard thematic analysis 

techniques43 to abstract concepts related to the credibility of studies estimating MIDs, 

specifically the extent to which the design, conduct and analysis of studies are likely to 

have protected against misleading estimates.  
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On the basis of this survey of the literature and our groups’ experience with methods of 

ascertaining MIDs39,44-49, we developed initial criteria for evaluating the credibility of 

anchor-based MIDs. 

 

Face and content validity 

We presented the initial criteria to experts (i.e. researchers with expertise in instrument 

development, MID estimation and PROs) and target users (i.e. clinicians, trialists, 

systematic reviewers and guideline developers). These individuals reviewed the instrument 

for clarity, wording, comprehensiveness and item relevance, and provided suggestions to 

improve the instrument; we incorporated this feedback. An early version of the instrument 

has been published elsewhere50. Subsequent work, including application of the draft 

instrument to anchor-based MID estimation studies included in our MID inventory 

(Submitted Dec 2018 to the BMJ) and additional applications of the instrument to inform 

the development of a clinical practice guideline51, led to item modification and reduction. 

We conducted this iterative process of pilot testing and user feedback until we achieved 

consensus for the final version of the credibility instrument.  

 

Response options 

With the exception of the first item, which has a yes/no response, each item provides a five-

point adjectival scale. The response options for items in the instrument are: definitely yes; 

to a great extent; not so much; definitely no; impossible to tell, with wording such that a 

response of ‘definitely yes’ indicates no concern regarding the credibility of the MID 

estimate. Responses of ‘definitely yes’ and ‘definitely no’ imply that information provided 

in the MID report under evaluation allows an unequivocal judgment in relation to the item; 

the “to a great extent” and “not so much” responses denote lower certainty. In the absence 

of information or sufficient detail to make an informed judgment about credibility, one may 

use the “impossible to tell” response option. 

 

Reliability Study of the Credibility Instrument 
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Sample of MID estimates and Raters 

In our aforementioned inventory of anchor-based MIDs, we summarized over 3,000 

estimates and their associated credibility, including MIDs for PROMs across different 

populations, conditions, and interventions, obtained using different anchors and statistical 

methods (Submitted Dec 2018 to the BMJ). We enlisted help from Masters and PhD 

trainees with background in health research methodology to conduct study screening, data 

extraction and the credibility assessment. Prior to commencing the review process, the 

reviewers received extensive training regarding MID methodology, including background 

readings of key MID methods articles, web teleconferences to review screening and data 

extraction materials, and pilot and calibration exercises. Teams of two reviewers 

independently extracted relevant data from included studies for each MID estimate, 

collecting information on study design, characteristics of the PROM, anchor and analytic 

method, sample size, the MID estimate and associated measure of precision, time elapsed 

between administration of the PROM and follow up assessments of the PROM and anchor 

(for longitudinal designs); and applied the newly developed instrument to evaluate 

credibility of the MID estimates.  

 

Sampling method 

For a random sample of 200 MID estimates from our inventory, we retrieved the credibility 

assessments performed by each pair of reviewers using the newly developed instrument. 

We sampled in excess (see sample size below) to account for potential discrepancies in the 

MIDs extracted between reviewers and incomplete data. For instance, situations in which 

one reviewer could have missed an MID reported in the study, we would only have a single 

credibility assessment. To ensure observations in our sample were independent of each 

other, when a single study reported multiple MIDs, we only included one estimate. 

 

Sample size 

We tested the reliability of our credibility instrument using classical test theory52. Given 

that assessments regarding credibility involve subjective judgments and different 
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individuals collecting data may experience and interpret phenomena of interest differently, 

we measured inter-rater reliability. According to Shoukri53, considering 2 raters per MID 

estimate, an expected reliability of 0.7, with a desired 95% confidence interval (CI) width 

of 0.2, and an α of 0.05, would require a minimum of 101 MIDs assessed per rater. 

 

Analysis 

For each item of the instrument, we calculated inter-rater reliability and associated 95% CI, 

as measured by a weighted kappa, κ, with quadratic weights assigned using the formula: 

𝑤" = 1 − "&

(()*)&
, where i is the difference between categories (i.e. response options) and k 

is the total number of categories. We considered a reliability coefficient of at least 0.7 to 

represent good inter-rater reliability54-56.  

 

RESULTS 

We identified 41 relevant MID methods articles25,27,29,30,40,41,47,48,57-89 that informed the item 

generation stage of instrument development. There were two substantive modifications 

from the first draft50 to the definitive instrument presented here. In the first, we removed 

three items due to issues of redundancy and relevance; re-phrased one item addressing to 

what extent the anchor and the PROM are measuring the same construct; and added one 

new item addressing the precision around the MID estimate. In the second, we added a new 

item evaluating whether the anchor threshold selected for MID estimation reflects a small 

but important difference; and developed additional criteria for assessing the credibility of 

a transition rating anchor (further described below). 

 

Credibility Instrument 

The instrument consists of five criteria essential for determining the credibility of any 

anchor-based MID (Table 2.1). In our inventory of anchor-based MIDs (Submitted Dec 

2018 to the BMJ) and a separate systematic review to identify MIDs for knee specific 

PROMs51, we found that MIDs are most often derived using transition rating anchors. 

Anchors of this sort require patients to recall a prior health state and compare that state to 
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how they are currently feeling. This retrospection required criteria ensuring that transition 

ratings accurately reflect the change in health status and are not unduly influenced by the 

baseline or endpoint status; thus, for this context, we developed a four-item extension of 

the core credibility instrument (Table 2.2.). Below, we describe each question included in 

the instrument followed by an explanation detailing the relevance of the item for evaluating 

credibility. We provide two worked examples in Appendix 3 in which we have applied our 

instrument to assess the credibility of two MID estimates, each from a published study.
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Table 2. 1. Credibility instrument for judging the trustworthiness of minimal important 

difference estimates 

 
M I N I M A L  I M P O R T A N T  D I F F E R E N C E  C R E D I B I L I T Y  
A S S E S S M E N T  T O O L  
Is the patient or necessary proxy 
responding directly to both the 
patient-reported outcome measure and 
the anchor? 

Yes 
No 
Impossible to tell 

If a clinician or anyone else is responding to the anchor directly 
and the patients are capable of providing this information, the 
answer should be "no." Any other necessary proxy (e.g. 
caregiver, parent, wife, relative) responding to the anchor, the 
answer is “yes”.  
Rationale: 

 
Is the anchor easily understandable 
and relevant for patients or necessary 
proxy? 

Definitely yes 
To a great extent 
Not so much 
Definitely no 
Impossible to tell 

With "easily understandable and relevant" we mean that, when 
presented with the anchor (either actually presented or 
hypothetically) as an outcome, and without too much education, 
the patients are able to understand the data provided for the 
outcome (anchor) and use it easily for decision-making. For 
example, when addressing a multi-item patient-reported 
outcome measure addressing the potential therapeutic effects of 
an intervention for iron-deficiency anemia, an anchor of 
patient’s global rating of improvement in fatigue may be easier 
to understand and more relevant for decision-making than serum 
iron levels.  
 
If you were a patient, how would you answer this question? 
Rationale: 

 
Has the anchor shown good 
correlation with the patient-reported 
outcome measure? 

Definitely yes (³0.7) 
To a great extent (³0.5 to <0.7) 
Not so much (≥0.3 to <0.5) 
Definitely no (<0.3) 
Impossible to tell 

This assessment is made using the correlation coefficients 
reported by the authors. If the anchor is a transition question 
then this is correlation between the transition item and the 
PROM change score. For any other anchor, this is the 
correlation between the change in the anchor and the change in 
the PROM. If the study is cross-sectional, this is the correlation 
between the anchor and the PROM score. Only consider the 
absolute value of the correlation coefficient. 
Rationale: 

 
 
 
 
Is the MID precise? 

Definitely yes (£20% or ³200 
patients) 

Precision around the MID estimate is quantified by the width of 
the 95% CI and expressed as a percentage. For example, if the 
MID estimate is 23.5 and the 95% CI ranges from 23.1 to 23.8, 
then precision may be calculated as: 23.8 – 23.1 / 23.5 * 100 = 
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To a great extent (21-50% or 150-
199 patients) 
Not so much (51-100% or 100-
149 patients) 
Definitely no (>100% or <100 
patients) 
Impossible to tell 

3%. According to our guide provided for our responses to this 
credibility question, a result of 3% would warrant a rating of 
definitely yes. In many cases, the authors may not report any 
measure of variability (e.g. SD, SE, 95% CI). In these situations, 
we ask that you consider the sample size used to estimate the 
MID. We provide ranges for both situations (i.e. percentage of 
the confidence interval width in relation to the MID, and sample 
sizes) to help inform your judgment. If the judgments according 
to the two criteria differ, we suggest using the higher (more 
permissive) of the two ratings.  
Rationale: 

 
Does the threshold or difference 
between groups on the anchor used to 
estimate the MID reflect a small but 
important difference? 

Definitely yes 
To a great extent 
Not so much 
Definitely no 
Impossible to tell 

Establishing the degree of change on a PROM that constitutes 
the MID requires some knowledge about the degree of change on 
the anchor that is small but important to patients. In addition to 
inspecting the threshold on the anchor, it is necessary to judge 
whether the method of analysis indeed calculates a small but 
important difference. Below, we present examples and provide 
associated guidance. 
 
For transition rating anchors, consider the wording and number 
of responses. For instance, the mean change in PROM score in 
patients with a transition rating anchor scale designation of ‘a 
little better’ on a seven-point scale including the categories 
‘much worse, somewhat worse, a little worse, no change, a little 
better, somewhat better, much better,’ as reflecting an MID 
would warrant a definitely yes, whereas a choice of “much 
better” would warrant a definitely no. 
 
In some cases, authors may use a threshold for their analysis and 
include only patients who achieved this threshold; other times, 
they may include patients who achieved this threshold or greater. 
For instance, the investigators may define the MID as the mean 
change in the PROM score in patients who achieved a ≥5% 
change in weight loss. This approach includes even those 
patients who had a 10%, 30% or 50% reduction in weight loss 
and thus would warrant a definitely no. 
Rationale: 

PROM patient reported outcome measure; MID minimal important difference; CI confidence interval, SD 
standard deviation, SE standard error
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Table 2. 2. Credibility instrument extension for transition rating anchors 

 
M I N I M A L  I M P O R T A N T  D I F F E R E N C E  C R E D I B I L I T Y  
A S S E S S M E N T  T O O L  –  E X T E N S I O N  F O R  T R A N S I T I O N  
R A T I N G S  
Is the amount of elapsed time between 
baseline and follow-up measurement for 
MID estimation optimal? 

Definitely yes (≤ 1 month) 
To a great extent (>1 to ≤2 months) 
Not so much (>2 months to ≤3 months) 
Definitely no (>3 months) 
Not reported 

If there is a range of follow-up reported, consider the 
following when making your judgment: If the range falls 
over 3 categories (e.g. 3 weeks to 3 months), then select 
the middle category (i.e. in this example, you would select 
'to a great extent'); If the range falls over 2 categories (e.g. 
6 weeks to 3 months), then select the more conservative 
option (longest follow-up) (i.e. in this example, you would 
select 'not so much') 
Rationale: 

 
To answer the next 3 questions, you first need to determine if the scale of the anchor and PROM are in 
the same direction. 
For each question we provide 2 guides: If higher values on the anchor and PROM represent the SAME 
state (i.e. both represent a better or worse condition), use Guide A; If higher values on the anchor and 
PROM represent DIFFERENT states (i.e. higher scores on the PROM are worse, while higher values on 
the anchor are better), use Guide B 
Does the transition item have a substantial 
correlation with the PROM score at follow-
up? 

Definitely yes 
To a great extent 
Not so much 
Definitely no 
Not reported 

Guide A 
Definitely yes (>0.2) 
To a great extent (0.1 to 
0.2) 
Not so much (<0.1) 
Definitely no (negative 
correlation) 

Guide B 
Definitely yes (<-0.2) 
To a great extent (-0.1 to -
0.2) 
Not so much (>-0.1) 
Definitely no (positive 
correlation) 

Rationale: 

 
Does the transition item correlate with the 
PROM score at baseline? 

Definitely yes 
To a great extent 
Not so much 
Definitely no 
Not reported 

Definitely yes (negative 
correlation) 
To a great extent (<0.1) 
Not so much (0.1 to 0.2) 
Definitely no (>0.2) 

Definitely yes (positive 
correlation) 
To a great extent (>-0.1) 
Not so much (-0.1 to -0.2) 
Definitely no (<-0.2) 

Rationale: 

 
Is the correlation of the transition item with 
the PROM change score appreciably greater 
than the correlation of the transition item 
with the PRO score at follow-up? 

Definitely yes 
To a great extent 
Not so much 
Definitely no 

Definitely yes (≥0.2) 
To a great extent (0.1 to < 
0.2) 
Not so much (0 to <0.1) 
Definitely no (<0) 

Definitely yes (≤-0.2) 
To a great extent (-0.1 to 
>-0.2) 
Not so much (0 to >-0.1) 
Definitely no (>0) 

Rationale: 
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Not reported 

PROM patient reported outcome measure; MID minimal important difference; CI confidence interval, SD 
standard deviation, SE standard error 
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Core criteria 

Item 1. Is the patient or necessary proxy responding directly to both the patient 

reported outcome measure and the anchor? 

An anchor-based method for estimating an MID involves linking a specific PROM (e.g. 

Short-Form 36, Beck Depression Inventory, Chronic Respiratory Questionnaire) to an 

external criterion such as a patient or physician transition rating, another PROM, or a 

clinical endpoint (e.g. hemoglobin level, Eastern Cooperative Oncology Group (ECOG) 

performance status). Patient-reported anchors are more desirable than clinical measures or 

those that are clinician assessed. Situations in which the patient is unable to directly provide 

information to inform the outcome (e.g. elderly individuals with dementia, infants and pre-

verbal toddlers) require a proxy respondent. We suggest using the same standards 

recommended for a patient directly responding to the PROM when evaluating the 

credibility of MIDs for a necessary proxy-reported PROM.  

 

Item 2. Is the anchor easily understandable and relevant for patients or necessary 

proxy? 

A desirable anchor is one that is easily understandable and is highly relevant to patients. 

Typical appropriate anchors include global ratings of change on health status16,46,90,91, status 

on an important and easily understood measure of function92, the presence of symptoms93, 

disease severity94, response to treatment94,95, or the prognosis for future events such as 

mortality93,96,97, health care utilization98 or job loss93,99,100.  

 

Item 3. Has the anchor shown a satisfactory correlation with the patient-reported 

outcome measure? 

The usefulness of anchor-based approaches is critically dependent on the relationship 

between the PROM and the anchor. When determining the credibility of the MID, we 

consider how closely the anchor is related to the target PROM and attribute greater 

importance to MIDs generated from closely linked concepts. That is, the anchor and PROM 

should be measuring the same or similar underlying constructs, and therefore should be 
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appreciably correlated. A moderate to high correlation (at least 0.5) suggests the validity of 

the anchor30,101,102. An anchor that has very low or no correlation with the PRO instrument 

will likely yield inaccurate MID estimates. The instrument provides a guide for judging the 

correlation coefficient. 

 

Item 4. Is the MID precise? 

To judge precision, we focus on the 95% CI around the point estimate of the MID. When 

authors do not provide a measure of precision, the number of patients informing the MID 

estimation provides an alternative criterion. In the instrument, we provide a guide for 

judging precision when the investigators report the 95% CI around the MID estimate based 

on the likelihood that inferences regarding the magnitude of a treatment effect would differ 

at the extremes of the confidence interval. If a measure of precision is not reported, we 

provide guidance regarding appropriate sample size based on the relation between sample 

size and precision in studies in the inventory that did provide 95% CIs.  

 

Item 5. Does the threshold or difference between groups on the anchor reflect a small 

but important difference? 

To respond to this credibility question, one needs to make a judgement regarding whether 

the selected threshold, or groups compared on the anchor, reflect a small (rather than 

moderate or large) but important difference. Even after the threshold is set, there are a 

multitude of analytic methods to compute the MID, and it is necessary to judge whether the 

chosen method of analysis calculates an MID. Box 1 provides a framework for making 

these judgments, and we provide some examples of high and low credibility MIDs 

estimated with different types of anchors. 

Box 1. Judging whether the MID represents a small but important difference 

1. What is the original scale of the anchor and is it transformed in any way? 
2. Does the scale (or transformed scale) of the anchor capture variability in the underlying 

construct?  
3. What is the threshold used or comparison being made on the anchor? Does this 

threshold/comparison represent a difference that is minimally important? 
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4. Does the analytical method ensure that the MID represents a small but important difference? 
Example 4 below demonstrates how a poorly chosen analytic method could yield misguided 
MID estimates. 

 

Examples of high credibility:  

1. Investigators calculated the MID for the Western Ontario and McMaster University 

Osteoarthritis Index (WOMAC) pain domain as the mean change in the WOMAC 

pain score in patients who reported themselves as “a little better” to the question 

“how was the pain in your operated hip during the past week, as compared to before 

the operation” offering response options extremely better, very much better, much 

better, better, a little better, a very little better, almost the same/hardly any better, 

no change (with parallel responses for worsening)84. 

 

2. To estimate the MID for the Functional Assessment of Cancer Therapy-Breast 

Cancer (FACT-B), investigators compared ECOG performance status (scores range 

from 0-4, higher scores signify worse performance status) at follow up to baseline 

performance status. If the rating at follow up was lower than at baseline, then 

patients were considered “improved”; if higher score, they were considered 

“worsened”. A patient was considered “unchanged” if the scores at baseline and 

follow-up were the same. The MID was defined as the mean change in FACT-B 

scores among patients who were “improved”103. 

 

Examples of low credibility: 

3. Patients responded to the following: “Compared to before treatment my back 

problem is a) much better, b) better, c) unchanged, d) worse”. Investigators defined 

the MID for deterioration for the Oswestry Disability Index (ODI) by calculating 

the difference in ODI score between those patients who rated themselves “worse” 

and those who were “unchanged”104. This is low credibility because worse could 

mean a little worse or much worse. 
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4. Investigators estimated the MID for the Ability to Perform Physical Activities of 

Daily Living Questionnaire (APPADL) by taking the difference in mean APPADL 

change scores for those who achieve 5% or more weight loss from baseline to 6 

months and those who achieved less than 5%105. This is problematic because we 

have no idea how patients whose weight falls by 6% react – that is, are they pleased 

they have made a substantial weight reduction, consider this small but important, or 

regard it as trivial. Further, the researchers use a misguided analytic method. In their 

group of patients who they classify as having a small but important improvement, 

they included not only patients who had a 5%, but also a 10%, 30% or 50% 

reduction in weight loss together. Subtracting the APPADL mean change score for 

the group of patients achieving a less than 5% change in weight loss from those that 

experienced a change greater than 5%, could yield an estimate for the MID that 

constitutes a small, moderate or even large difference depending on the proportion 

of patients who achieved large percentage weight losses. 

 

Extension for Transition Rating Anchors 

Item 1. Is the amount of elapsed time between baseline and follow-up measurement 

for MID estimation optimal? 

Despite the intuitive appeal of transition questions, patients have considerable difficulty 

recalling prior health states30,70,106. As the duration of time over which patients must cast 

their memory increases, the difficulty increases30,70. Patients can often recall prior states for 

periods of up to 4 weeks30; as time intervals extend into months, patients are more likely to 

confuse change over time with current status70.  

 

Judgments for items 2-4 of the extension requires knowledge regarding the directionality 

of the PROM and transition scale. In the instrument, we provide guidance to address 

situations in which higher scores on both the PROM and anchor represent the same 

direction (i.e. both represent a worse or better condition) and when they represent different 

directions. 
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Item 2. Does the transition item have a substantial correlation with the PROM score 

at follow-up? 

Ideally, the correlation between the transition rating with the pre-score and the transition 

rating with the post-score would be equal and opposite, an ideal that seldom occurs. To the 

extent that the post-score shows at least some correlation with the transition, the MID 

estimate is more credible than if there were no correlation30.  

 

Item 3. Does the transition item correlate with the PROM score at baseline? 

If the pre-score correlates with the transition rating, we are more confident that patients are 

taking their baseline status into account when scoring the transition rating30.  

 

Item 4. Is the correlation of the transition item with the PROM change score 

appreciably greater than the correlation of the transition item with the PROM score 

at follow-up? 

A correlation of at least 0.5 between the transition rating and the change in PROM is 

necessary but insufficient to confirm that the transition rating is in fact measuring change 

as opposed to current health status. A correlation of the post-score with the transition that 

is similar or greater than the correlation of the change with the transition provides evidence 

that the rating likely reflects only current status, and thus decreases confidence in the MID 

estimate30. 

 

The instrument provides a guide for judging the correlation coefficients addressed in items 

2-4. 

 

Reliability analyses 

The analysis for the assessment of inter-rater reliability included 135 MIDs assessed by 

two raters for the core credibility criteria and 137 MIDs for the first item in the extension. 

Participants providing credibility ratings included Masters and PhD trainees with 
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backgrounds in health research and MID methods. For the remaining items in the extension, 

only 12 studies reported the correlation between the post-score and transition rating 

addressed in item two and four, and 10 studies provided the correlation between the pre-

score and transition rating required for item three. Due to the limited sample sizes we were 

unable to conduct an evaluation of the inter-rater reliability for these items. 

 

Overall, the inter-rater reliability for all items ranged from good (Cohen’s kappa ³0.7) to 

very good (³0.8) agreement (Table 2.3). The item from the extension addressing duration 

of follow up had the highest Cohens’ kappa and the item addressing the understandability 

and relevance of the anchor the lowest. 

 

Table 2. 3. Inter-rater reliability coefficients 

Item Weighted κ (95% CI) 
Core Instrument 
Is the patient or necessary proxy responding directly to both the 
patient-reported outcome and the anchor? 

0.80 (0.64 to 0.95) 

Is the anchor easily understandable and relevant for patients or 
necessary proxy? 

0.70 (0.66 to 0.76) 

Has the anchor shown good correlation with the patient-reported 
outcome measure? 

0.90 (0.86 to 0.94) 

Is the MID precise? 0.80 (0.67 to 0.87) 
Does the threshold or difference between groups on the anchor used 
to estimate the MID reflect a small but important difference? 

0.74 (0.71 to 0.79) 

Extension for Transition Ratings 
Is the amount of elapsed time between baseline and follow-up 
measurement for MID estimation optimal? 

0.94 (0.91 to 0.96) 

CI, confidence interval; MID minimal important difference; κ, kappa 

 

DISCUSSION 

Main findings 

We have developed an instrument – the first of its kind – to evaluate the design, conduct 

and analysis of studies measuring anchor-based MIDs. All five criteria in the core 

credibility instrument proved reliable with good to excellent agreement between reviewers. 
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The items addressing the understandability and relevance of the anchor, and whether the 

threshold on the anchor represents a small but important difference had lower but still very 

satisfactory kappa estimates.  

 

Strengths and limitations 

Strengths of our study include the use of prior literature and study team expertise in 

development of our criteria, and modification based both on expert feedback and extensive 

experience in applying the instrument. Similar methods have proved successful for 

developing methodological quality appraisal standards across a wide range of topics107-111. 

We undertook a rigorous assessment that demonstrated the high reliability of the 

instrument. 

 

Our study has limitations. First, although a multidisciplinary team with a broad range of 

content and methodological expertise led the development of the credibility instrument, 

these individuals represent only a fraction of worldwide experts in PRO and MID 

methodology. Second, given researchers in the field have not reached a consensus 

regarding optimal anchor-based approaches, types of anchors and analytical methods, 

methodological issues may subsequently emerge that will require modification of the 

instrument. Third, reviewers who participated in our reliability study all had graduate-level 

methodology training and received extensive additional instruction on MID methodology, 

extracted data from at least 30 studies reporting MID estimates, and participated in pilot 

testing with different iterations of the instrument. Thus, reliability may be lower in less 

well-trained and instructed individuals. We have, however, developed detailed instructions 

and examples included in this paper and the appended material that are likely to enhance 

reliability in those with less experience than the raters who participated in this study. 

Fourth, we were unable to assess inter-rater reliability for three items in the extension for 

transition rating anchors, as only 3% of studies included in our inventory of MID estimation 

studies evaluated the correlations necessary to judge the validity of transition rating 

anchors.   
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Implications and future research 

Since the MID was first introduced in 198939, methods for calculating the MID have 

evolved. In our linked inventory of published anchor-based MIDs, we identified 17 

statistical methods, each with its own merits and limitations. We also found varying quality 

of the anchor, and the threshold selected for defining the MID may not always be optimal. 

Different methodological and statistical approaches to calculate MIDs will yield different 

estimates for the same PROM84,112. Given the multiplicity of MID estimates often available 

for a given PROM and unstandardized methodology, researchers and decision-makers in 

search of MIDs need to critically evaluate the quality of the available estimates. Our 

credibility instrument provides a comprehensive approach to assessing the credibility of 

anchor-based MID estimates. Widespread adoption and implementation of our credibility 

instrument will not only facilitate improved appraisal of MIDs by users such as trialists, 

systematic reviewers, guideline developers, clinicians, funders, and policymakers, but also 

guide the development of trustworthy MID estimates.  

 

In developing our inventory of anchor-based MIDs, and in other related work113, we found 

that the literature often includes a number of candidate MIDs for the same PROM. 

Moreover, the magnitude of these estimates sometimes varies widely. Several other 

researcher groups have made similar observations, stressing the importance of improved 

understanding of factors influencing the magnitude of MIDs67,84,114-116. Future research 

should, therefore, focus on understanding how different methodological and statistical 

approaches contribute to variability in MIDs.  

 

Our instrument focuses on the methodological issues that could potentially lead to flawed 

and thus misleading MID estimates, which may in part explain why different methods may 

yield variable estimates. Variability in MIDs may, however, also be related to a multitude 

of other factors, including the clinical setting, patient characteristics (e.g. age, gender, 

disease severity, diagnosis), intervention and duration of follow-up. Findings from 
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subsequent investigations may thus provide insights into the appropriate use – with respect 

to context and trustworthiness – of MIDs for interpretation of PROMs in clinical research 

and practice. 

 

CONCLUSIONS 

In order to better inform management choices, patients, clinicians, and researchers require 

knowledge of MIDs to facilitate interpretation of treatment effects on PROMs. 

Consideration of the credibility of an MID involves complex judgments. We have 

developed a reliable instrument that will allow users to distinguish between MID estimates 

that are more and less credible. This work not only provides guidance for addressing 

credibility of MIDs to optimize the presentation and interpretation of results from PROMs 

in clinical trials, systematic reviews health technology assessments and clinical practice 

guidelines, but also has important implications for how investigators should conduct future 

MID estimation studies.  

 

Copyright © 2018 McMaster University, Hamilton, Ontario, Canada 
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What is already known on this topic 

• Interpreting results from patient-reported outcome measures (PROMs) is critical for 

optimal health care decision-making  
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• The minimal important difference (MID), which provides a measure of the smallest 

change in a PROM that patients consider important, can greatly facilitate judgments 

regarding magnitude of effect on PROM outcomes  

• Credibility of MID estimates varies, and guidance on determining credibility has 

remained, until now, very limited 

 
What this study adds 

• We have developed an instrument – the first of its kind – to evaluate the design, 

conduct and analysis of studies measuring MIDs 

• This instrument will allow users to distinguish between MID estimates that are more 

and less credible to optimize the presentation and interpretation of results from 

PROMs in clinical trials, systematic reviews, health technology assessments and 

clinical practice guidelines 

• This instrument will also promote higher methodologic standards for robust anchor-

based MID estimation 
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Appendix 2. 1. Search Strategy for Medline, January 1989 to April 2015 

 
1.  (clinical* important difference? or clinical* meaningful difference? or clinical* 

meaningful improvement? or clinical* 
relevant mean difference? or clinical* significant change? or clinical* significant 
difference? or clinical* important 
improvement? or clinical* meaningful change? or mcid or minim* clinical* 
important or minim* clinical* detectable or minim* clinical* significant or minim* 
detectable difference? or minim* important change? or minim* important 
difference? or smallest real difference? or subjectively significant difference?).tw. 

2.  “Quality of Life”/ 
3.  “outcome assessment(health care)”/or treatment outcome/or treatment failure/ 
4.  exp pain/ 
5.  exp disease attributes/or exp “signs and symptoms”/ 
6.  or/2–5 
7.  1 and 6 
8.  health status indicators/or “severity of illness index”/or sickness impact profile/or 

interviews as topic/or questionnaires/ 
or self report/ 

9.  Pain Measurement/ 
10.  patient satisfaction/or patient preference/ 
11.  or/8–10 
12.  7 and 11 
13.  limit 12 to yr=“1989 -Current” 
14.  (quality of life or life qualit??? or hrqol or hrql).mp. 
15.  (assessment? outcome? or measure? outcome? or outcome? studies or outcome? 

study or outcome? assessment? or 
outcome? management or outcome? measure* or outcome? research or patient? 
outcome? or research outcome? or 
studies outcome? or study outcome? or therap* outcome? or treatment outcome? 
or treatment failure?).mp. 

16.  pain????.mp. 
17.  ((activity or sever* or course) adj3 (disease or disabilit* or symptom*)).mp. 
18.  or/14–17 
19.  1 and 18 
20.  (questionnaire? or instrument? or interview? or inventor* or test??? or scale? or 

subscale? or survey? or index?? or 
indices or form? or score? or measurement?).mp. 

21.  (patient? rating? or subject* report? or subject* rating? or self report* or self 
evaluation? or self appraisal? or self assess* or self rating? or self rated).mp. 

22.  (patient? report* or patient? observ* or patient? satisf*).mp. 
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23.  anchor base??.mp. 
24.  or/20–23 
25.  19 and 24 
26.  limit 25 to yr=“1989 -Current” 
27.  13 or 26 
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Appendix 2. 2. Application of the Minimally Important Difference Credibility 

Assessment Tool – Worked Examples 

 
Below we provide worked examples in which we have applied our instrument to assess the 
credibility of two anchor-based minimal important difference (MID) estimates, each from 
a published study. For each example, we first provide relevant excerpts taken directly from 
the articles and highlight information critical for informing the credibility assessment. We 
then provide a completed credibility evaluation with detailed explanations supporting our 
judgments. 
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Example 1 - Escobar, A., Pérez, L. G., Herrera-Espiñeira, C., Aizpuru, F., Sarasqueta, 
C., De Tejada, M. G. S., ... & Bilbao, A. (2013). Total knee replacement; minimal 
clinically important differences and responders. Osteoarthritis and cartilage, 21(12), 
2006-2012. 
 

 

 

INTRODUCTION 
“The main goal of this study was to provide new data on MCID and responders at 1 year 
in patients who have undergone TKR, measured by pain and functional dimensions of 
Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) which could 
facilitate the interpretation of WOMAC changes.” 
 
METHODS 
“The second cohort is a 1-year prospective study that took place in 15 hospitals; three in 
Andalusia, three in the Canary Islands and nine in the Basque Country (Spain). Consecutive 
patients placed on the waiting list to undergo primary TKR for osteoarthritis between 
September 2003 and September 2004 and between March 2005 and December 2006 and 
managed in any of the hospitals were eligible for the study. We collected data from medical 
records and directly from patients. We sent to the patients questionnaires at baseline and 
12 months post-surgery.” “The data used in this study comprise a subset of patients who 

Escobar and colleagues estimate what they call minimally clinically important 
differences – in our terminology, minimally important difference or MIDs - for 
patients undergoing total knee replacement (TKR). The original publication 
reports approximately 40 MIDs for the pain and function domains of the 
Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC), 
using two different patient cohorts. The authors use three unique anchors – 
rating of pain/function compared to before surgery, global satisfaction with 
surgical management, and a rating of whether the patient felt surgery was 
worthwhile. The authors used two different analytic methods – the mean 
change method, and Receiver Operating Characteristic (ROC) curve analysis –
to estimate MIDs, and reported MIDs stratified by tertiles of baseline severity. 

Below, we provide excerpts (direct quotes) from the article to perform the 
credibility assessment for the MID estimated for WOMAC pain using the ROC 
method for cohort 2. 
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have completed preoperative and postoperative health related quality of life questionnaires 
and all the transition questions.” 
 
“We used the WOMAC that is a disease-specific, self-administered questionnaire15. It has 
a multidimensional scale made up of 24 items grouped into three dimensions: pain (five 
items), stiffness (two items), and physical function (17 items). We have studied pain and 
function dimensions through the Likert version with five response levels, representing 
different degrees of intensity: none (0), mild (1), moderate (2), severe (3) or extreme (4). 
The final scores were determined by adding the corresponding items for each dimension, 
and standardizing to a range of values from 0 to 100. According to recent 
recommendations16 we have used the reverse option, from 0 (worst) to 100 (best). The 
WOMAC has been translated and validated into Spanish17,18.” 
 
Statistical analysis 
“We used different statistical methods to calculate the cut-off values for MCID which has 
been defined6 as the smallest difference between the scores in a questionnaire that the 
patient perceives to be beneficial. All patients had to answer two raw transition items (RTI), 
about their improvement or deterioration, one about pain and another about function 1 year 
after TKR (Compared to before surgery, how would you rate pain (functional limitation) 
in the same knee?). The five responses were “a great deal better”, “somewhat better”, 
“equal”, “somewhat worse” and “a great deal worse”. Second, we have used the Receiver 
Operating Characteristics (ROC) curve approach, considering the dichotomized RTI (a 
great deal better and somewhat better vs equal, somewhat worse and a great deal worse) as 
the dependent variable, and the change score for each dimension as independent. As 
optimal cut-off value of each dimension, the one which maximized the sum of sensitivity 
and specificity was considered. We draw 500 bootstrap samples20, calculated their 
respective ROC curves and derived the 95% confidence interval (CI).” 
 
“To assess the usefulness of RTI in establishing the MCID, we have evaluated their validity 
and reliability12. Validity through the association between RTI and the change score in pain, 
by means of partial correlation coefficients, controlling for baseline score. We hypothesized 
that correlation should be higher than 0.521. We evaluated the correlation among RTI and 
pre and post-scores by Spearman's correlation coefficient.”  
 
RESULTS 
Samples description 
“There were 415 and 497 patients in the first and second cohorts respectively. In both 
groups, about 70% were females, the mean age was 71 years old and the mean Body Mass 
Index (BMI) was 30.” “As it was expected, there were large improvements, both in pain 
and function, about 34 and 32 points, respectively [at 1 year].” “In comparing baseline pain, 
function, age, BMI and gender, … In the second [cohort], non-included patients scored five 
points higher in pain and function and, there were 6% more females (data not shown).” 
 
RTI 
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“The partial correlation coefficients between RTI-change scores in pain [was] … 0.62 
(second cohort).” “The correlation between RTI-baseline pain was … −0.05 in the … 
second cohort, while with the 1-year score it was … 0.47.”  
 
MCID for pain 
“Table II shows data on the SEM and MCID in the pain dimension with their 95% CI along 
with the percentage of patients who were above those values.” “The global value obtained 
by ROC analysis was about 22 points.”  
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M I N I M A L  I M P O R T A N T  D I F F E R E N C E  C R E D I B I L I T Y  
A S S E S S M E N T  T O O L  
Is the patient or necessary proxy 
responding directly to both the 
patient-reported outcome measure and 
the anchor? 

Yes 
No 
Impossible to tell 

If a clinician or anyone else is responding to the anchor directly 
and the patients are capable of providing this information, the 
answer should be "no." Any other necessary proxy (e.g. 
caregiver, parent, wife, relative) responding to the anchor, the 
answer is “yes”. 
Rationale: Patients completed preoperative and postoperative 
health related quality of life questionnaires and all the transition 
questions. 

 
Is the anchor easily understandable 
and relevant for patients or necessary 
proxy? 

Definitely yes 
To a great extent 
Not so much 
Definitely no 
Impossible to tell 

With "easily understandable and relevant" we mean that, when 
presented with the anchor (either actually presented or 
hypothetically) as an outcome, and without too much education, 
the patients are able to understand the data provided for the 
outcome (anchor) and use it easily for decision-making. For 
example, when addressing a multi-item patient-reported 
outcome measure addressing the potential therapeutic effects of 
an intervention for iron-deficiency anemia, an anchor of 
patient’s global rating of improvement in fatigue may be easier 
to understand and more relevant for decision-making than serum 
iron levels. 

If you were a patient, how would you answer this question? 
Rationale: The anchor is a transition rating that asks, “Compared 
to before surgery, how would you rate pain (functional 
limitation) in the same knee?). The five responses were “a great 
deal better”, “somewhat better”, “equal”, “somewhat worse” and 
“a great deal worse”. 

 
Has the anchor shown good 
correlation with the patient-reported 
outcome measure? 

Definitely yes (³0.7) 
To a great extent (³0.5 to <0.7) 
Not so much (≥0.3 to <0.5) 
Definitely no (<0.3) 
Not reported 

This assessment is made using the correlation coefficients 
reported by the authors. If the anchor is a transition question 
then this is correlation between the transition item and the 
PROM change score. For any other anchor, this is the 
correlation between the change in the anchor and the change in 
the PROM. If the study is cross-sectional, this is the correlation 
between the anchor and the PROM score. Only consider the 
absolute value of the correlation coefficient. 
Rationale: 0.62 

 
 
 
 
 
 
Is the MID precise? 

Definitely yes (<10% or ³200 
patients) 

Precision around the MID estimate is quantified by the width of 
the 95% CI and expressed as a percentage. For example, if the 
MID estimate is 23.5 and the 95% CI ranges from 23.1 to 23.8, 
then precision may be calculated as: 23.8 – 23.1 / 23.5 * 100 = 
3%. According to our guide provided for our responses to this 
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To a great extent (11-25% or 150-
199 patients) 
Not so much (26-49% or 100-149 
patients) 
Definitely no (³50% or <100 
patients) 
Impossible to tell 

credibility question, a result of 3% would warrant a rating of 
definitely yes. In many cases, the authors may not report any 
measure of variability (e.g. SD, SE, 95% CI). In these situations, 
we ask that you consider the sample size used to estimate the 
MID. We provide ranges for both situations (i.e. percentage of 
the confidence interval width in relation to the MID, and sample 
sizes) to help inform your judgment. If the judgments according 
to the two criteria differ, we suggest using the higher (more 
permissive) of the two ratings.  
Rationale: MID estimate: 23.5; 95% CI: 23.1 to 23.8 
(23.8 – 23.1) / 23.5 * 100 = 3% 

 
Does the threshold or difference 
between groups on the anchor used to 
estimate the MID reflect a small but 
important difference? 

Definitely yes 
To a great extent 
Not so much 
Definitely no 
Impossible to tell 

Establishing the degree of change on a PROM that constitutes 
the MID requires some knowledge about the degree of change on 
the anchor that is small but important to patients. In addition to 
inspecting the threshold on the anchor, it is necessary to judge 
whether the method of analysis indeed calculates a small but 
important difference. Below, we present examples and provide 
associated guidance. 
 
For transition rating anchors, consider the wording and number 
of responses. For instance, the mean change in PROM score in 
patients with a transition rating anchor scale designation of ‘a 
little better’ on a seven-point scale including the categories 
‘much worse, somewhat worse, a little worse, no change, a little 
better, somewhat better, much better,’ as reflecting an MID 
would warrant a definitely yes, whereas a choice of “much 
better” would warrant a definitely no. 
 
In some cases, authors may use a threshold for their analysis and 
include only patients who achieved this threshold; other times, 
they may include patients who achieved this threshold or greater. 
For instance, the investigators may define the MID as the mean 
change in the PROM score in patients who achieved a ≥5% 
change in weight loss. This approach includes even those 
patients who had a 10%, 30% or 50% reduction in weight loss 
and thus would warrant a definitely no. 
Rationale: Anchor question: “Compared to before surgery, how 
would you rate pain in the same knee?”. Response options: “a 
great deal better”, “somewhat better”, “equal”, “somewhat 
worse” and “a great deal worse”. Groups compared: “a great deal 
better” and “somewhat better” vs “equal”, “somewhat worse” 
and a “great deal worse”. We have suggested a rating of ‘not so 
much’, as there are only 2 levels representing improvement on 
the anchor: “somewhat better” and “a great deal better”. It is 
possible that “somewhat better” may reflect a change in pain that 
is small but important; however, the limited number of categories 
for improvement will likely lead patients who have experienced 
a change that is moderate, who would not consider themselves as 
being “a great deal better”, to rate themselves as “somewhat 
better”, which would lead to an overestimate of the MID.  
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PROM patient reported outcome measure; MID minimal important difference; CI confidence interval, SD 
standard deviation, SE standard error 
 
Copyright © 2018 McMaster University, Hamilton, Ontario, Canada 
 
The Minimal Important Difference Credibility Assessment Tool, authored by Dr. Tahira Devji et al, is the copyright of 
McMaster University (Copyright ©2018, McMaster University). The Minimal Important Difference Credibility 
Assessment Tool has been provided under license from McMaster University and must not be copied, distributed or 
used in any way without the prior written consent of McMaster University. 
 
Contact the McMaster Industry Liaison Office at McMaster University, email: milo@mcmaster.ca for licensing details. 
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M I N I M A L  I M P O R T A N T  D I F F E R E N C E  C R E D I B I L I T Y  
A S S E S S M E N T  T O O L  –  E X T E N S I O N  F O R  T R A N S I T I O N  
R A T I N G S  
Is the amount of elapsed time between 
baseline and follow-up measurement for 
MID estimation optimal? 

Definitely yes (≤ 1 month) 
To a great extent (>1 to ≤2 months) 
Not so much (>2 months to ≤3 months) 
Definitely no (>3 months) 
Not reported 

If there is a range of follow-up reported, consider the 
following when making your judgment: If the range falls 
over 3 categories (e.g. 3 weeks to 3 months), then select 
the middle category (i.e. in this example, you would select 
'to a great extent'); If the range falls over 2 categories (e.g. 
6 weeks to 3 months), then select the more conservative 
option (longest follow-up) (i.e. in this example, you would 
select 'not so much') 
Rationale: Follow-up at 1-year  

 
To answer the next 3 questions, you first need to determine if the scale of the anchor and PROM are in 
the same direction. 
For each question we provide 2 guides: If higher values on the anchor and PROM represent the SAME 
state (i.e. both represent a better or worse condition), use Guide A; If higher values on the anchor and 
PROM represent DIFFERENT states (i.e. higher scores on the PROM are worse, while higher values on 
the anchor are better), use Guide B 
Does the transition item have a substantial 
correlation with the PROM score at follow-
up? 

Definitely yes 
To a great extent 
Not so much 
Definitely no 
Not reported 

Guide A 
Definitely yes (>0.2) 
To a great extent (0.1 to 
0.2) 
Not so much (<0.1) 
Definitely no (negative 
correlation) 

Guide B 
Definitely yes (<-0.2) 
To a great extent (-0.1 to -
0.2) 
Not so much (>-0.1) 
Definitely no (positive 
correlation) 

Rationale: 0.47 

 
Does the transition item correlate with the 
PROM score at baseline? 

Definitely yes 
To a great extent 
Not so much 
Definitely no 
Not reported 

Definitely yes (negative 
correlation) 
To a great extent (<0.1) 
Not so much (0.1 to 0.2) 
Definitely no (>0.2) 

Definitely yes (positive 
correlation) 
To a great extent (>-0.1) 
Not so much (-0.1 to -0.2) 
Definitely no (<-0.2) 

Rationale: -0.05 

 
 
 
Is the correlation of the transition item with 
the PROM change score appreciably greater 
than the correlation of the transition item 
with the PRO score at follow-up? 

Definitely yes 
To a great extent 
Not so much 
Definitely no 
Not reported 

Definitely yes (≥0.2) 
To a great extent (0.1 to < 
0.2) 
Not so much (0 to <0.1) 
Definitely no (<0) 

Definitely yes (≤-0.2) 
To a great extent (-0.1 to 
>-0.2) 
Not so much (0 to >-0.1) 
Definitely no (>0) 

Rationale: Correlation of the PROM change score with the 
transition rating = 0.62; Correlation of the PROM post 
score with the transition rating = 0.47.  
Difference in the correlations: 0.62 – 0.47 = 0.15 
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PROM patient reported outcome measure; MID minimal important difference; CI confidence interval, SD 
standard deviation, SE standard error 
 
Copyright © 2018 McMaster University, Hamilton, Ontario, Canada 
 
The Minimal Important Difference Credibility Assessment Tool, authored by Dr. Tahira Devji et al, is the copyright of 
McMaster University (Copyright ©2018, McMaster University). The Minimal Important Difference Credibility 
Assessment Tool has been provided under license from McMaster University and must not be copied, distributed or 
used in any way without the prior written consent of McMaster University. 
 
Contact the McMaster Industry Liaison Office at McMaster University, email: milo@mcmaster.ca for licensing details. 
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Example 2 - Ornetti, P., Dougados, M., Paternotte, S., Logeart, I., & Gossec, L. (2011). 
Validation of a numerical rating scale to assess functional impairment in hip and knee 
osteoarthritis: comparison with the WOMAC function scale. Annals of the rheumatic 
diseases, 70(5), 740-746. 
 

 
 

 

PATIENTS AND METHODS 
Study population 
“Data were extracted from a previously-reported prospective study (MOVE),16 involving 
outpatients with hip or knee OA, as defined by the American College of Rheumatology.18 
19 Briefly, all patients were recruited by 399 French rheumatologists in private practice. 
To be included, patients had to experience pain related to OA >30 mm on a 0–100 VAS 
[visual analogue scale] and to require treatment with NSAIDs [non-steroidal anti-
inflammatory drugs]. All patients initially visited their rheumatologist and inclusion began 
with the onset of NSAID treatment or with a switch from one NSAID to another.” “A final 
visit to the same rheumatologist was scheduled 4 weeks later.”  
 
Outcome measures: Function NRS 
“All patients were asked to assess their functional impairment on an 11-point NRS 
(patient NRS), the score ranging from 0 to 10; high scores indicate a high level of 
disability. The patient NRS wording was: “What is the degree of difficulty you have 
experienced for the daily activities during the last 48 hours due to your (knee or hip) OA” 

The objective of this study was to compare the psychometric properties of a 
function numerical rating scale (NRS) with the function domain of the 
Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) 
and with a physician rating of patient function. Ornetti et al. also estimated 
minimally clinically important improvement (MCII) – in our terminology, 
minimally important difference (MID) – values for the two PROs in patients 
with knee and hip osteoarthritis (OA). The authors report 8 different MIDs, 
including unique MIDs for both knee and hip OA patients. The authors used 
two separate anchors – global state and functional status – to estimate MIDs.  

Below, we provide relevant excerpts from the article to perform the credibility 
assessment for the MCII estimated for NRS function in knee OA patients 
anchored to global state. 
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(online supplementary data). This PRO was assessed at baseline and after 4 weeks, 
without knowledge of the previous result.” 
 
Other measurements 
“At the baseline visit, demographic (age, gender, body mass index) and disease data 
(disease duration, radiological Kellgren and Lawrence grade,20 current symptomatic 
slow-acting OA drugs and NSAID intake) were collected.”  
 
“At baseline and at the final visit, all patients were asked to assess the … PROs …” 
 
“… MCII” 
“The MCII was defined as the smallest change in measurement that signifies an important 
improvement in patient's symptoms.13 15” “All patients had to assess: 

• Their degree of improvement of global state (global MCII) on a three-point Likert 
scale (worsened function, no change, improved function). Among the patients who 
improved, the degree of improvement was scored on a four-point-Likert scale (poor, 
fair, good, excellent).16” 

 
“The global … MCII values of each function scale were calculated at the final visit …” 
 
STATISTICAL ANALYSIS 
“MCII …”  
“The MCII of each function scale was defined as the 75th centile of the absolute change in 
score among patients whose final evaluation of response to a NSAID was improved 
(improvement good or excellent).16”  
 
RESULTS 
“In all, 881 patients with knee OA were enrolled ...” “Mean age of the patients was 
66.7±11.1 years, 67.7% were female and mean OA duration was 4.1±5.4 years. Patients 
had high functional impairment patient NRS (for knee (mean 5.93±1.92).” 
  
“MCII…” 
“Using MCII … questions focusing on functional impairment, 53.8% of patients with knee 
OA … indicated a functional improvement after treatment with NSAIDs …” 
 
“Patients with knee OA considered their global state as improved for a change of patient 
NRS ≥2.72 (global MCII) …” 
 
DISCUSSION 
“This study which enrolled a large cohort of symptomatic patients with OA requiring 
treatment with NSAIDs validates a new, copyright-free instrument to assess functional 
impairment, the patient-reported NRS.”  
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“The use of MCII … is of increasing interest in OA clinical research16 17 and in routine 
practice32 to define the thresholds for monitoring response to treatment.15”  
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M I N I M A L  I M P O R T A N T  D I F F E R E N C E  C R E D I B I L I T Y  
A S S E S S M E N T  T O O L  
Is the patient or necessary proxy 
responding directly to both the 
patient-reported outcome measure and 
the anchor? 

Yes 
No 
Impossible to tell 

If a clinician or anyone else is responding to the anchor directly 
and the patients are capable of providing this information, the 
answer should be "no." Any other necessary proxy (e.g. 
caregiver, parent, wife, relative) responding to the anchor, the 
answer is “yes”.  
Rationale: All patients were asked to assess their functional 
impairment on an 11-point NRS (patient NRS) and their degree 
of improvement of global state (global MCII) on a three-point 
Likert scale. 

 
Is the anchor easily understandable 
and relevant for patients or necessary 
proxy? 

Definitely yes 
To a great extent 
Not so much 
Definitely no 
Impossible to tell 

With "easily understandable and relevant" we mean that, when 
presented with the anchor (either actually presented or 
hypothetically) as an outcome, and without too much education, 
the patients are able to understand the data provided for the 
outcome (anchor) and use it easily for decision-making. For 
example, when addressing a multi-item patient-reported 
outcome measure addressing the potential therapeutic effects of 
an intervention for iron-deficiency anemia, an anchor of 
patient’s global rating of improvement in fatigue may be easier 
to understand and more relevant for decision-making than serum 
iron levels.  
 
If you were a patient, how would you answer this question? 
Rationale: All patients had to assess their degree of improvement 
of global state (global MCII) on a three-point Likert scale 
(worsened function, no change, improved function). Among the 
patients who improved, the degree of improvement was scored 
on a four-point-Likert scale (poor, fair, good, excellent). The 
exact question asked to patients was not reported, and the 
adjectives used to describe improvement on the anchor may be 
challenging to quantify in terms of relative importance of 
improvement. 

 
 
 
 
 
 
 
 
 
Has the anchor shown good 
correlation with the patient-reported 
outcome measure? 

Definitely yes (³0.7) 
To a great extent (³0.5 to <0.7) 
Not so much (≥0.3 to <0.5) 
Definitely no (<0.3) 

This assessment is made using the correlation coefficients 
reported by the authors. If the anchor is a transition question 
then this is correlation between the transition item and the 
PROM change score. For any other anchor, this is the 
correlation between the change in the anchor and the change in 
the PROM. If the study is cross-sectional, this is the correlation 
between the anchor and the PROM score. Only consider the 
absolute value of the correlation coefficient. 
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Not reported Rationale: Correlation coefficient not reported. 

 
Is the MID precise? 

Definitely yes (<10% or ³200 
patients) 

To a great extent (11-25% or 150-
199 patients) 
Not so much (26-49% or 100-149 
patients) 
Definitely no (³50% or <100 
patients) 
Impossible to tell 

Precision around the MID estimate is quantified by the width of 
the 95% CI and expressed as a percentage. For example, if the 
MID estimate is 23.5 and the 95% CI ranges from 23.1 to 23.8, 
then precision may be calculated as: 23.8 – 23.1 / 23.5 * 100 = 
3%. According to our guide provided for our responses to this 
credibility question, a result of 3% would warrant a rating of 
definitely yes. In many cases, the authors may not report any 
measure of variability (e.g. SD, SE, 95% CI). In these situations, 
we ask that you consider the sample size used to estimate the 
MID. We provide ranges for both situations (i.e. percentage of 
the confidence interval width in relation to the MID, and sample 
sizes) to help inform your judgment. If the judgments according 
to the two criteria differ, we suggest using the higher (more 
permissive) of the two ratings.  
Rationale: MID estimate: -2.72; 95% CI: -2.92 to -2.51 
(-2.51 – (-2.92)) / -2.72 * 100 = 15% 

 
 
 
 
 
 
 
 
 
 
 

Does the threshold or difference 
between groups on the anchor used to 
estimate the MID reflect a small but 
important difference? 

Definitely yes 
To a great extent 
Not so much 
Definitely no 
Impossible to tell 

Establishing the degree of change on a PROM that constitutes 
the MID requires some knowledge about the degree of change on 
the anchor that is small but important to patients. In addition to 
inspecting the threshold on the anchor, it is necessary to judge 
whether the method of analysis indeed calculates a small but 
important difference. Below, we present examples and provide 
associated guidance. 
 
For transition rating anchors, consider the wording and number 
of responses. For instance, the mean change in PROM score in 
patients with a transition rating anchor scale designation of ‘a 
little better’ on a seven-point scale including the categories 
‘much worse, somewhat worse, a little worse, no change, a little 
better, somewhat better, much better,’ as reflecting an MID 
would warrant a definitely yes, whereas a choice of “much 
better” would warrant a definitely no. 
 
In some cases, authors may use a threshold for their analysis and 
include only patients who achieved this threshold; other times, 
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they may include patients who achieved this threshold or greater. 
For instance, the investigators may define the MID as the mean 
change in the PROM score in patients who achieved a ≥5% 
change in weight loss. This approach includes even those 
patients who had a 10%, 30% or 50% reduction in weight loss 
and thus would warrant a definitely no. 
Rationale: The authors defined the MID of each function scale as 
the 75th centile of the absolute change in score among patients 
whose final evaluation of response to an NSAID was improved 
(improvement of good or excellent). First, the threshold used to 
define the MID (i.e. good or excellent) will very likely yield an 
MID estimate that is larger than a small but important 
improvement. Second, the choice of analytical method estimates 
the MCII as the 75% centile of the change scores among this 
group of patients, which represents the lowest score that is 
greater than 75% of the scores, hence further inflating the MID 
estimate. 

PROM patient reported outcome measure; MID minimal important difference; CI confidence interval, SD 
standard deviation, SE standard error 
 
Copyright © 2018 McMaster University, Hamilton, Ontario, Canada 
 
The Minimal Important Difference Credibility Assessment Tool, authored by Dr. Tahira Devji et al, is the copyright of 
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M I N I M A L  I M P O R T A N T  D I F F E R E N C E  C R E D I B I L I T Y  
A S S E S S M E N T  T O O L  –  E X T E N S I O N  F O R  T R A N S I T I O N  
R A T I N G S  
Is the amount of elapsed time between 
baseline and follow-up measurement for 
MID estimation optimal? 

Definitely yes (≤ 1 month) 
To a great extent (>1 to ≤2 months) 
Not so much (>2 months to ≤3 months) 
Definitely no (>3 months) 
Not reported 

If there is a range of follow-up reported, consider the 
following when making your judgment: If the range falls 
over 3 categories (e.g. 3 weeks to 3 months), then select 
the middle category (i.e. in this example, you would select 
'to a great extent'); If the range falls over 2 categories (e.g. 
6 weeks to 3 months), then select the more conservative 
option (longest follow-up) (i.e. in this example, you would 
select 'not so much') 
Rationale:  Follow-up at 4 weeks 

 
To answer the next 3 questions, you first need to determine if the scale of the anchor and PROM are in 
the same direction. 
For each question we provide 2 guides: If higher values on the anchor and PROM represent the SAME 
state (i.e. both represent a better or worse condition), use Guide A; If higher values on the anchor and 
PROM represent DIFFERENT states (i.e. higher scores on the PROM are worse, while higher values on 
the anchor are better), use Guide B 
Does the transition item have a substantial 
correlation with the PROM score at follow-
up? 

Definitely yes 
To a great extent 
Not so much 
Definitely no 
Not reported 

Guide A 
Definitely yes (>0.2) 
To a great extent (0.1 to 
0.2) 
Not so much (<0.1) 
Definitely no (negative 
correlation) 

Guide B 
Definitely yes (<-0.2) 
To a great extent (-0.1 to -
0.2) 
Not so much (>-0.1) 
Definitely no (positive 
correlation) 

Rationale: Correlation coefficient not reported. 

 
Does the transition item correlate with the 
PROM score at baseline? 

Definitely yes 
To a great extent 
Not so much 
Definitely no 
Not reported 

Definitely yes (negative 
correlation) 
To a great extent (<0.1) 
Not so much (0.1 to 0.2) 
Definitely no (>0.2) 

Definitely yes (positive 
correlation) 
To a great extent (>-0.1) 
Not so much (-0.1 to -0.2) 
Definitely no (<-0.2) 

Rationale: Correlation coefficient not reported. 

 
 
 
 
 
 
Is the correlation of the transition item with 
the PROM change score appreciably greater 
than the correlation of the transition item 
with the PRO score at follow-up? 

Definitely yes (≥0.2) 
To a great extent (0.1 to < 
0.2) 
Not so much (0 to <0.1) 
Definitely no (<0) 

Definitely yes (≤-0.2) 
To a great extent (-0.1 to >-
0.2) 
Not so much (0 to >-0.1) 
Definitely no (>0) 
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PROM patient reported outcome measure; MID minimal important difference; CI confidence interval, SD 
standard deviation, SE standard error 
 
Copyright © 2018 McMaster University, Hamilton, Ontario, Canada 
 
The Minimal Important Difference Credibility Assessment Tool, authored by Dr. Tahira Devji et al, is the copyright of 
McMaster University (Copyright ©2018, McMaster University). The Minimal Important Difference Credibility 
Assessment Tool has been provided under license from McMaster University and must not be copied, distributed or 
used in any way without the prior written consent of McMaster University. 
 
Contact the McMaster Industry Liaison Office at McMaster University, email: milo@mcmaster.ca for licensing details. 

Definitely yes 
To a great extent 
Not so much 
Definitely no 
Not reported 

Rationale: Correlation coefficient not reported. 
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ABSTRACT  

 

Objectives: To develop an inventory summarizing all anchor-based minimally important 

difference (MID) estimates for patient-reported outcome measures (PROMs) available in 

the medical literature and conduct an evaluation of their credibility.  

 

Design: Systematic review to inform the development of an MID inventory. 

 

Data sources: We searched MEDLINE, EMBASE, PsycINFO, and the PROQOLID 

internal library for studies published between 1989 and April 2015.  

 

Eligibility criteria: We included primary studies empirically calculating an anchor-based 

MID estimate for any PROM in adults and adolescents, irrespective of the type of anchor 

used.   

 

Review methods: Pairs of reviewers independently screened and selected studies, 

extracted data, and evaluated the credibility of the MID estimates using a new tool.  

 

Results: In total, 338 included studies, the majority conducted in North America (112 

studies) and Europe (103 studies), reported 3,389 MID estimates for 358 PROMs. To 

maximize the likelihood of patients experiencing change, 91 studies determined the MID 

in the setting of pharmacological interventions. Of the 358 PROMs, 67% (241) were 

classified as disease or condition specific of which 31% related to musculoskeletal 

disorders. Of the MID estimates, 56% (1,885 MIDs) used a global rating of change anchor. 

The most common credibility issues included weak correlation (735 MIDs (21%)) or no 

information regarding the correlation (2,405 MIDs (71%)) between the PROM and the 

anchor, and imprecision in the MID estimate (2,087 MIDs (62%)). 
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Conclusions: A large number of MID estimates for assisting in the interpretation of 

PROMs exist. However, the credibility of most estimates remains limited.  This MID 

inventory will allow more effective use of MID estimates for healthcare decision making, 

thus improving the interpretability of studies reporting PROMs. 
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INTRODUCTION 

Outcomes that matter to patients have become a key focus in studies evaluating the effects 

of healthcare interventions. Patient-reported outcome measures (PROMs), a specific type 

of patient-centered outcome, can be defined as information about a patient’s health 

condition that comes directly from the patient without interpretation by a clinician or 

anyone else.1 Investigators have developed PROMs measuring constructs such as function 

and pain; many instruments measure a number of domains that bear on a broader construct, 

for instance, how dyspnea in daily life, fatigue, and emotional function affect the health-

related quality of life in patients with heart and lung disease. 

 

Although undeniably important, the difficulties with intuitive understanding of PROM 

reports hinder inferences regarding the magnitude of change – from trivial to very large – 

that patients have experienced in the constructs of interest.2 The minimal important 

difference (MID), initially defined as “the smallest difference that patients perceive as 

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

cost, a change in the patient’s management”3 is the most common approach to facilitating 

the interpretation of PROMs. An update of this definition includes the patient’s perception 

not only of the benefits but also of harms, and the possibility of an “informed proxy” as a 

valid informant when the patient is incapable of providing the information.4 

 

Investigators use two main strategies to determine an MID: distribution and anchor-based. 

Distribution-based approaches that rely on the statistical characteristics of the sample fail 

to incorporate the patient perspective and vary widely depending on sample 

characteristics.5,6 Anchor-based approaches relate a change in a PROM to an external 

criterion (i.e., the anchor) that is itself interpretable, and provides meaning to the change 

experienced in the PROM.7 Empirical evidence suggests that estimates from distribution-

based approaches differ markedly from one another and from anchor-based approaches and 

should be used only when the latter are unavailable.8,9 
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Although widely accepted, the use of anchor-based MID estimates also present challenges. 

Investigators must conduct searches to identify reports of MIDs and when, as is often the 

case, the literature includes a number of candidate MIDs, choosing the most credible is 

likely to prove difficult.10-12 Therefore, to facilitate the interpretation of PROMs, and to 

increase our understanding of and access to MIDs, we summarized all anchor-based MID 

estimates for PROMs available in the medical literature, and evaluated their credibility.  

 

METHODS 

Readers can find a detailed report of the methods of our review in a previously published 

protocol.13 This report adheres to the Preferred Reporting Items for Systematic Reviews 

and Meta-Analyses (PRISMA) criteria that are relevant for this type of review.14 

 

Eligibility criteria 

We included primary studies empirically estimating an anchor-based MID for one or more 

PROMs (in our terminology, the target instruments) in adolescent (³13 to 17) or adult (³18) 

populations. PROMs of interest measured health-related quality of life, functional ability, 

symptom severity and psychological distress and well-being.13 Using a previously 

published taxonomy,15 we classified PROMs in two main categories with two and four 

subcategories: 1) generic (health profiles and utility measures), and 2) specific 

(disease/condition, symptom, function, and population specific). 

 

We included any reported MID estimate irrespective of the participants’ condition or 

disease, type of intervention used in the study, or nature of the anchor. We included reports 

using any MID related terminology (e.g. minimally clinically important difference, 

subjective significant difference, clinical important difference, minimally detectable 

change, etc.) and any anchor with which results on the target instrument were related, 

irrespective of the interpretability of that anchor.13 This included longitudinal (e.g. global 

rating of change, prognosis of future events, change in disease-related outcomes) and cross-
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sectional (e.g. comparison to another group with a different status on the same condition or 

domain, preference rating) designs.5  

 

We excluded systematic reviews of anchor-based MID estimation studies; abstracts from 

conferences; studies in which authors explicitly targeted a moderate or large important 

difference as opposed to an MID; MIDs estimated using a combined anchor and 

distribution-based approach; and estimates obtained using pooled data from multiple 

cohorts (i.e. different primary investigations). 

 

Literature search 

We searched Medline, EMBASE, and PsycINFO for studies published between 1989 and 

April 2015 (the MID concept was first described in the medical literature in 19893). The 

search strategy, adapted to each database, included terms representing the MID concept 

along with terms addressing PROMs (Appendix 4). To complement this search, we 

accessed the Patient Reported Outcome and Quality of Life Instruments Database 

(PROQOLID)16 internal library and retrieved additional relevant citations and reviewed 

reference lists from relevant reviews and eligible studies. 

 

Study selection, data collection and analysis 

Teams of two reviewers independently screened titles and abstracts for potentially eligible 

studies. Any studies identified as potentially relevant by either screener were selected for 

full text evaluation, again conducted in duplicate. Reviewers resolved disagreement by 

discussion or, if needed, by consultation with a third reviewer (ACL, TD).  

 

Prior to commencing data extraction, all reviewers received extensive training and 

participated in calibration exercises in which reviewers abstracted and thoroughly 

discussed data from up to seven studies. The unit of data extraction was the MID estimates. 

For each MID, we abstracted information pertaining to: the country of the study; population 

demographics; PROM characteristics; interventions administered in the context of the MID 
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estimation; anchor details (i.e. type, construct(s), range of options/categories/values, 

threshold selected to represent a “small but important difference”, specific anchor-based 

method); MID estimate, its associated measure of variability and direction; details 

regarding MID determination (e.g. number of patients informing the MID estimate, 

duration of follow up (if applicable), analytical (or estimation) approach, correlations 

between the PROM and anchor). Each pair of reviewers resolved disagreements by 

discussion with input from a third reviewer (ACL, TD). We used descriptive statistics such 

as frequencies and percentages to summarize the data. 

 

Credibility assessment 

We defined credibility as “the extent to which the design and conduct of studies measuring 

MIDs are likely to have protected against misleading estimates”.13 We assessed the 

credibility of MID estimates using an instrument developed in the context of this project; 

we report the development of the instrument, its characteristics and reliability elsewhere. 

(Submitted Dec 2018 to the BMJ). The instrument is designed for assessment of an 

individual MID estimate; thus, each MID estimate from a single study providing multiple 

estimates warrants its own credibility evaluation. The tool includes two components: 1) a 

core instrument with five criteria applicable to any anchor-based MID estimation, and 2) 

an extension of the core instrument with four criteria addressing global ratings of change – 

also referred to as a transition rating – anchors. With the exception of the first item, which 

has a yes/no response, each item in the instrument provides a five-point adjectival scale. 

The range of response options for remaining items include: definitely yes; to a great extent; 

not so much; definitely no; impossible to tell, with wording such that a response of 

‘definitely yes’ suggests no issues regarding the credibility of the MID estimate. Two 

reviewers independently conducted the credibility evaluation, resolving disagreements by 

discussion with input and the presence of a third reviewer for quality control (ACL, TD). 
 

The results of this systematic review informed the development of an inventory that 

includes all identified anchor-based MID estimates. 
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RESULTS 

Search Results 

Of 5,656 unique citations, 1,716 proved potentially eligible after title and abstract 

screening, of which 338 studies were eligible after full text evaluation (Figure 3.1). For 

individuals in search of a specific MID, we have created a comprehensive reference list of 

all included studies classified according to clinical area and indexed by each PROM 

(Appendix 5). 

 

 

Figure 3. 1. PRISMA flowchart for study selection process 

Study level characteristics 

Table 3.1 describes the study characteristics. Of 338 included studies, the majority were 

conducted in North America or Europe with the most common area of study being 

musculoskeletal and other pain. To maximize the likelihood of participants experiencing 

change, many investigators conducted their studies in the context of patients receiving 

interventions, most commonly pharmacological, surgical or invasive interventions, and 

rehabilitation. Among all studies, 44% were conducted exclusively in adults under age 65, 

45% in adults of all ages, 2% exclusively in those over 65, whereas 0.5% were exclusively 

in adolescents or in adolescents and adults of all ages. Figure 3.2.a shows that most of the 

MEDLINE, EMBASE, CINAHL, PSYCINFO (6,582) 

Title and abstract screening (5,656) 

Full text screening (1,716) 

Included studies (338) 
MID estimates (3,389) 

Duplicates 
(926) 

Excluded 
(1,378) 
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studies (n=270) reported no more than two PROMs, while 60 included between three to 

five PROMs.  
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Figure 3. 2. a) Frequency of PROM reported in individual studies; b) Frequency of MIDs 

available for PROMs; c) Maximum number of MIDs reported for a PROM in a single 

study 

 

PROM characteristics 

Table 3.1 presents characteristics of the 358 PROMs for which MIDs were available, 

majority of which were specific for a disease/condition, a symptom or a function; while 

only a few PROMs were classified as generic health profiles or utility indices. 

Disease/condition-specific PROMs most commonly addressed musculoskeletal disorders, 

cancer, and neurologic conditions. Symptom-specific PROMs most frequently evaluated 

non-specific or non-musculoskeletal pain, musculoskeletal symptoms, fatigue and dyspnea; 

and function-specific PROMs frequently assessed physical function and sleep. Figure 3.2.b 

shows that most PROMs have more than one MID available, with four PROMs having 

more than 100 MID estimates available. 

 

MID characteristics  

Table 3.1 presents the characteristics of the 3,389 individual MID estimates for the 358 

PROMs reported in the 338 eligible studies. Most studies addressed the MID related to 
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participants’ improvement, with relatively few studies addressing worsening of condition 

or conducting analyses under the assumption that MIDs on the target instrument were 

similar for improvement and deterioration. Figure 3.2.c presents the maximum number of 

MIDs reported for a PROM in a single study.  

 

Most of the MID estimates (n=305) were generated from  studies using longitudinal 

designs, (i.e. patients provided responses to the target instrument on two occasions, along 

with a global rating of change or a measure of satisfaction administered at follow-up; 

alternatively, change in another PROM or clinical endpoint, or the occurrence of an event 

was evaluated at follow-up), as opposed to cross-sectional study designs (i.e. investigators 

either asked participants to compare their status on the target domain to others at a single 

point in time, or the investigators compared target instrument scores from groups that 

differed on the anchor).  

 

Anchor type and anchor-based methods 

The anchor type (i.e. the source of information) and anchor method (i.e. nature of anchor) 

varied considerably across MID estimations (Table 3.1). Investigators typically used 

anchors in which patients reported their own status (2,706 MIDs, 80%). Common patient-

reported anchors included the use of a transition rating, accounting for 1,756 (65%) MIDs; 

measures of satisfaction (233 MIDs, 9%); occurrence of an event (e.g. incontinence 

episodes) or other PROMs assessing health status (e.g. pain visual analogue scale, health 

assessment questionnaire (HAQ) disability index, Short Form-36) (441 MIDs, 16%). 

Investigators used a proxy as the source of information for the anchor for 356 MID 

estimates (11%), which was often informed by a clinician (332 MIDs, 93%) providing their 

impression of change in health status using a transition rating or assessing performance 

status or disease activity. Investigators used other anchors such as clinical or laboratory 

data (e.g. hemoglobin level, number of metastatic sites, forced vital capacity), performance-

based measures (e.g. accelerometry data, best-corrected visual acuity), and administrative 

data (e.g. occurrence of death and rehospitalization) less frequently.  
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Table 3. 1. Characteristics of the included studies, PROMs and reported MIDs 

Study level data (n=338) 

Regions: count (%) 

North America 112 (33) 
Europe 103 (30) 
Asia 14 (4) 
Australia 11 (3) 
South America 1 (0) 
Africa 1 (0) 
Multiple continents 18 (5) 
Not reported 78 (23) 
  
Most common interventions: count (%) 
Pharmacological 91 (27) 
Surgical/invasive 53 (16) 
Rehabilitation 37 (11) 
No intervention 9 (3) 
Alternative medicine 5 (1) 
Behavior 2 (1) 
Other 141 (42) 
  
Design: count (%)  
Longitudinal 305 (90) 
Cross-sectional 16 (5) 
Both 16 (5) 
Unclear 1 (0.3)         

 

PROM level data (n=358) 

Type of PROM: count (%) 
Disease/condition specific 241 (67) 

Musculoskeletal disorders 75 (31) 
Cancer 43 (18) 
Neurologic 24 (10) 
Urologic/Gynecologic 17 (7) 
Upper respiratory 14 (6) 
Other 68 (28) 

Symptom specific 64 (18) 
Non-specific/non- Musculoskeletal pain 21 (33) 
Musculoskeletal symptoms 14 (22) 
Fatigue 9 (14) 
Dyspnea 8 (13) 
Other 12 (19) 

Function specific 21 (6) 
Physical function 11 (52) 
Sleep 4 (19) 
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Sexual function 2 (10) 
Work limitations 2 (10) 
Social function 1 (5) 
Activities of daily living 1 (5) 

Utility index 16 (4) 
Generic health profile 13 (4) 
Other 3 (0.8) 

 

MID level data (n=3,389) 
 

MID direction: count (%)  
Improvement 2,288 (68) 
Worsening 584 (17) 
Improvement/worsening 380 (11) 
Unclear 137 (4) 
  
Anchor-based methods: count (%)  
Global rating of change 1,885 (56) 
Change in disease related outcomes 777 (23) 
Comparison to another group 454 (13) 
Satisfaction scale  238 (7) 
Combination of methods 23 (0.7) 
Prognosis of future events 12 (0.4) 
  
Anchor type: count (%)  
Self-reported 2,706 (80) 
Proxy-reported 356 (11) 
Laboratory data 121 (4) 
Performance-based measure 76 (2) 
Combination of types 45 (1) 
Self and proxy reported 22 (1) 
Administrative data 13 (0.4) 
Unclear 50 (1) 

PROM, Patient-reported outcome measure; MID, Minimal important difference estimate 

 

Analytical approach for MID estimation 

After the anchor is selected and participants are classified according to the magnitude of 

difference on the anchor that is small but important to patients, investigators have used a 

variety of analytical approaches to compute the MID estimate (Table 3.2). In longitudinal 

studies, investigators most frequently examined the change in the target instrument in those 

who experienced a small but important change on the anchor or compared to the change in 

another group (e.g. patients reporting no change). Less frequently, authors used a receiver 

operating characteristic (ROC) curve analysis, and only infrequently other approaches. In 

cross-sectional studies, investigators most frequently compared scores on the target 
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instrument in groups that differed on the anchor, but also quite frequently used regression 

approaches.   

 

Table 3. 2. Analytical approach according to study design and operational definition 

(n=3,389)  

 Analytical 
approach 

n (%) Operational definition 

Longitudinal 
design 
(n=2,871) 

Mean change 
 

1,425 (50) The MID is the mean change in PROM scores over time 
within the subgroup of participants who reported a small 
but important improvement (or worsening).  

Mean 
difference 

576 (20) The MID is the difference in PROM scores over time in 
the participants in one group minus the mean change in 
PROM scores over time in the participants in another 
group. The participants in the defined groups typically 
have a different status on the same condition or disease-
related outcome. When a global rating of change anchor 
is used, often the participants who reported a small but 
important improvement (or worsening) are compared to 
those in the no change group. 

Receiver 
operating 
characteristic 
curve 

519 (18) The MID is the optimal cut-off point may be defined by 
determining the lowest overall misclassifications (e.g. 
point closest to 0,1 criterion, closest to the -45° tangent 
line, maximizing the distance to the identity line, etc.). 
Other approaches to ROC analysis include but are not 
limited to an 80% specificity rule and the use of an 
optimal likelihood ratio. 

Other  351 (12) Use of a logistic or linear regression model, ANOVA, 
discriminant function analysis, linkage or scale-
alignment 

Cross-
sectional 
design 
(n=481) 
 

Mean 
difference 

352 (73) The MID is the difference in PROM scores between 
participants who rated themselves as a little bit better (or 
a little bit worse) compared to another participant, and 
participants who rated themselves as about the same as 
compared to another participant; or the difference in 
PROM scores between participants in groups with a 
different status on the same condition or disease-related 
outcome. 

Other 129 (27) Use of a logistic or linear regression model 

Unclear 
(n=37) 

 37 (100) Insufficient information reported to determine the MID 
analytical method 

PROM, Patient-reported outcome measure; MID, Minimal important difference estimate; ROC, Receiver 
operating characteristic curve 
 

Credibility assessment of available MID estimates 
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Table 3.3 presents the distribution of credibility ratings for the MID estimates.  In most 

cases, studies met the first criterion – patients or proxies usually responded to both the 

target instrument and the anchor. Investigators usually chose easily understandable anchors 

(second criterion), but unfortunately these easily understandable anchors frequently used a 

threshold or difference between groups that failed to reflect a small but important change 

and, sometimes, were so poorly presented that judgement was not possible (fifth criterion). 

Investigators typically failed on the third and fourth criteria, usually neglecting to report 

the correlation between the target instrument and the anchor, and not enrolling sufficient 

patients to ensure a precise estimate of the MID. For more than 2,000 MIDs that used a 

global rating of change as the anchor, very few satisfied the four additional criteria in the 

extension of the credibility tool. The duration of time between the first and second 

administration of the target PROM was excessively long in over half the MIDs (more than 

3 months), and very few investigators reported correlations between the transition score 

and the pre and post score on the target instrument. 

 

Table 3. 3. Credibility assessment of MID estimates 

Core Credibility Items (n=3,389) 
Count (%) 

Definitely 
no 

Not so 
much 

To a 
great 
extent 

Definitely 
yes 

Impossible 
to tell 

1. Is the patient or necessary proxy 
responding directly to BOTH the 
PROM and the anchor? 

620 (18) -  - 2,716 (80) 53 (2) 

2. Is the anchor easily understandable 
and relevant for patients or 
necessary proxy? 

126 (4) 178 (5) 662 (20) 2,310 (68) 113 (3) 

3. Has the anchor shown good 
correlation with the PROM? 246 (7) 489 

(14) 204 (6) 45 (1) 2,405 (71) 

4. Is the MID estimate precise? 1,610 (48) 477 
(14) 311 (9) 552 (16) 439 (13) 

5. Does the threshold or difference 
between groups on the anchor used 
to estimate the MID reflect a small 
but important difference? 

880 (26) 713 
(21) 

1,282 
(38) 163 (5) 351 (10) 

Extension Credibility Items (n=2,075) 
Count (%)      

1. Is the amount of elapsed time 
between baseline and follow-up 1,103 (53) 349 

(17) 184 (9) 347 (17) 92 (4) 
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measurement for MID estimation 
optimal?  

2. Does the transition item have a 
substantial positive correlation with 
the PROM score at follow-up? 

10 (0) 8 (0) 11 (0) 41 (2) 2005 (97) 

3. Does the transition item correlate 
negatively or very weakly 
positively with the PROM score at 
baseline? 

9 (0) 10 (0) 12 (0) 23 (1) 2021 (97) 

4. Is the correlation of the transition 
item with the PROM change score 
appreciably greater than the 
correlation of the transition item 
with the PROM score at follow-up? 

22 (1) 10 (0) 9 (0) 8 (0) 2026 (98) 

PROM, patient-reported outcome measure; MID, Minimal important difference 

 

On the basis of the results of this systematic review, we have developed an inventory of 

anchor-based MID estimates that will allow users to search for all available MIDs for 

PROMs. For each MID we have summarized information pertaining to the study design, 

PROM characteristics, population demographics, intervention details, MID methodology, 

anchor details, and assessment of credibility. Individuals interested in accessing the 

inventory can do so here: www.promid.org (in development).  

 

DISCUSSION  

Main findings 

This effort represents the first systematic summary of all available anchor-based MID 

estimates for PROMs in the medical literature. We identified 338 primary studies reporting 

3,389 anchor-based MID estimates for 358 PROMs across all clinical disciplines. 

Disease/condition-specific PROMs have the largest representation in our inventory and 

studies most frequently used longitudinal designs, with self-reported global ratings of 

change by far the most common type of anchor. The credibility of the MID estimates varied 

substantially, and reporting issues often limited the credibility evaluation. 

 

A number of insights emerged from this study. First, there are a large number of MID 

estimates available in the literature that can be used to inform the interpretation of a great 

many PROMs across a wide variety of clinical areas. Second, individual studies often report 
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a number of MIDs, usually for only one or two PROMs; for individual PROMs there are 

often between one to five available MID estimates. Third, investigators make use of a 

variety of anchor-based methodologies; however, their relative merits remain to be 

established. Fourth, although the majority of the estimations were informed by anchors that 

were easily understandable and relevant, and to which patients or proxies responded 

directly, most studies failed to report the correlation between the PROM and the anchor, 

and presented issues of imprecision. Thus, there are substantial deficiencies in the 

methodology of most MID assessments; very large improvements in methodology are 

needed.   

 

Strengths and limitations 

The first strength of our work is its scope: it is likely that our inventory includes a near-

complete collection of the anchor-based MIDs in adolescents and adults reported in the 

peer-reviewed medical literature, with a description of salient characteristics including 

credibility of MID estimates. We conducted extensive screening using broad inclusive 

criteria at a title and abstract level, minimizing the risk of missing MID estimates due to 

inconsistencies in terminology. We used a piloted form that underwent iterative testing to 

ensure it covered all relevant characteristics and methodological aspects of MID estimation 

studies. We conducted extensive calibration processes, selecting and extracting data in 

duplicate, and implementing a quality control with a third researcher checking the collected 

information. In addition, in the context of the development of this inventory, we created 

and applied a novel instrument to assess the credibility of MID estimates. The instrument 

proved to have high reliability (Submitted Dec 2018 to the BMJ).    

 

This study also has limitations. The lack of standardized reporting for MID estimation 

studies presented challenges when building search strategies and conducting screening at 

title and abstract and full-text level, leaving the possibility that our search missed some 

available MID estimates. It is likely, however, that only a small proportion of the available 

MIDs published in peer-review journals included in the most common electronic databases 
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to which our search was limited escaped detection. To ensure completeness, future updates 

of this inventory may need to include grey literature, and access to other less commonly 

utilized sources of information. Finally, our study is comprehensive only to April 2015; we 

are currently in the process of identifying resources to update the search, data abstraction, 

and credibility assessments. 

 

Relation to prior work 

To the best of our knowledge, this is the first attempt to systematically summarize all 

available anchor-based MID estimates in the literature. A number of reports have provided 

guidance for advancing the use of MID estimates to place PROM results in context and 

facilitate interpretation.17 Investigators have proposed examining the magnitude of 

treatment effects in relation to the MID, and also examining the proportion of patients in 

intervention and control groups who have achieved improvements (or deteriorations) 

greater than the MID – a so-called “responder analysis”.18 This approach allows the 

presentation of pooled effect estimates using relative (risk ratio, odds ratio) and absolute 

measures (risk difference, number needed to treat for benefit or harm).19 

 

When conducting a meta-analysis in which studies use different PROMs measuring the 

same construct, authors can report mean difference in MID units, as an alternative to the 

standardized mean difference – a measure associated with considerable challenges in 

interpretability.20 Another approach suggests the use of MIDs for the calculation of the 

probability for trial participants to experience a treatment effect that is greater than or at 

least equal to the MID.21,22 Authors have also suggested a role for MID estimates for 

determining sample size calculation.7,22,23 

 

Implications for research and use of MID estimates 

All methods presented in the previous section rely on the assumption that a credible MID 

estimate is available for the PROM under evaluation. Currently, determining whether an 

MID estimate for a given PROM is available presents two important challenges: 1) users 
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of MIDs need to conduct comprehensive systematic reviews to identify primary studies 

reporting MID estimates for the PROM of interest, and 2) as our study showed, it is likely 

that more than one estimate would be available, requiring decisions of which estimate(s) to 

use. The credibility assessment of the MID will constitute a key, if not a pre-eminent 

criterion for this choice.  

Recent publications provide examples of practical applications of MID estimates for 

improving the interpretation of PROMs in the context of primary studies, systematic 

reviews and clinical practice guidelines.12,21,24-26 By providing easy access to available 

MIDs, including ratings of their credibility, this inventory aims to close the gap between 

MID estimation studies and subsequent application of their MID estimates in clinical 

research and practice by reducing the time, effort, and likelihood of error in MID estimate 

selection.  

 

Since the early 2000s, more patient-centered approaches, such as emphasizing the use of 

PROMs and capturing the patient perspective to inform decision making, has gained 

attention in the medical community.12,27,28 To use PROM results effectively, decision-

makers must be able to accurately interpret the magnitude of treatment effects. Using an 

anchor-based MID estimate based on the patient’s perspective provides the needed 

interpretation that then informs the trade-off between benefits, harms, and burdens of 

medical interventions.29 Our inventory of the available MID estimates will greatly facilitate 

use of MIDs in interpreting PROM results. Future efforts will focus on making this 

inventory of MID estimates easily available to key stakeholders, maintaining updated 

records of the latest studies published in the medical literature, and including an assessment 

of their credibility. This resource will serve as a repository for users and developers of MID 

estimates, simplifying their identification and utilization in primary and secondary 

research, and clinical practice guidelines.   

 

What is already known on this topic 
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• The use and optimal interpretation of patient-reported outcome measures (PROMs) 

are essential for patient-centered clinical research and practice.  

• Minimal important difference (MID) estimates facilitate the interpretation of 

PROMs, providing a threshold that reflects patient perspectives on what constitutes 

a small but important change.  

• Currently, the identification and selection of MID estimates is challenging for 

researchers and clinicians.  

 

What this study adds 

• We have created an inventory of all available anchor-based minimal important 

difference estimates in the medical literature, including an evaluation of their 

credibility.  

• There are a large number of MID estimates available that can be used to inform the 

interpretation of a great many PROMs across a wide variety of clinical areas. 

 

Linked articles 

Tahira Devji*, Alonso Carrasco-Labra*, Anila Qasim, Mark Phillips, Niveditha 

Devasenapathy, Dena Zeraatkar, Meha Bhatt, Xuejing Jin, Romina Brignardello-Petersen, 

Olivia Urquhart, Farid Foroutan, Stefan Schandelmaier, Hector Pardo-Hernandez, Robin 

WM Vernooij, Hsiaomin Huang, Yamna Rizwan, Reed Siemieniuk, Lyubov Lytvyn, 

Bradley C Johnston, Donald L Patrick, Shanil Ebrahim, Toshi Furukawa, Gihad Nesrallah, 

Holger J Schunemann, Mohit Bhandari, Lehana Thabane, Gordon H Guyatt. Development 

and inter-rater reliability of an instrument to evaluate the credibility of anchor-based 

minimal important difference estimates for patient reported outcomes. Submitted to BMJ. 

Nov 2018 

 

Contributors statement 

ACL, TD, BCJ, GN, SE, GHG conceived the study idea; ACL, TD, AQ, MP, GG created 

the data extraction form for the MID inventory and led the development of the credibility 



 

 81 

instrument; TD, ACL, AQ, MP, ND, DZ, MB, XJ, RBP, OU, FF, SS, HPH, RWMV, HH, 

YR, RAS, and LL extracted data and assessed the credibility of MIDs in our inventory; 

ACL and TD wrote the first draft of the manuscript; ACL, TD, GG, AQ, MP, ND, DZ, 

RBP, OU, SS, HPH, RWMV, LL, BCJ, DLP, SE, TF, GN, HJS, MB, LT interpreted the 

data analysis and critically revised the manuscript. ACL and TD are the guarantors. 

 

Funding statement 

This project is funded by the Canadian Institutes of Health Research, Knowledge Synthesis 

grant number DC0190SR. 

 

Competing interests’ statement 

All authors have completed the ICMJE uniform disclosure form and declare no support 

from any organization for the submitted work. There are no other relationships or activities 

that could appear to have influenced the submitted work. 

 

Ethical approval statement: Not required. 

 

Data sharing statement: No additional data available. 

 

Transparency statement: ACL, TD and GHG affirm that the manuscript is an honest, 

accurate, and transparent account of the recommendation being reported; that no important 

aspects of the recommendation have been omitted; and that any discrepancies from the 

recommendation as planned (and, if relevant, registered) have been explained. 

 
ACKNOWLEDGEMENTS 

The authors would like to thank Tamsin Adams-Webber at the Hospital for Sick Children 

and Paul Alexander for their assistance with developing the initial literature search. We 

would also like to thank Shahrzad Motaghi Pisheh, Brittany Dennis, Marc Jacobs, Yuqing 

Zhang, Kevin Quach, Nigar Sekercioglu, Sean Kennedy, William Zhang, Samantha 

Craigie, Iván Flórez, Yutong Fei, Brian Younho Hong, Aran Tajika, Nozomi Takeshima, 



 

 82 

Naotsugu Iwakami, Yu Hayasaka, Angela Kaminski, Barbara Nussbaumer, and Luis 

Colunga for their contribution on an early stage of this project.



 

 83 

References 
 
1. Group. F-NBW. In: BEST (Biomarkers, EndpointS, and other Tools) Resource. Silver 

Spring (MD): Food and Drug Administration (US). Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK326791/ Co-published by National Institutes 
of Health (US), Bethesda (MD). 2016. 

2. Glassman SD, Carreon LY. Thresholds for Health-related Quality of Life measures: 
reality testing. The spine journal : official journal of the North American Spine Society. 
2010;10(4):328-329. 

3. Jaeschke R, Singer J, Guyatt GH. Measurement of health status. Ascertaining the 
minimal clinically important difference. Controlled clinical trials. 1989;10(4):407-415. 

4. Schunemann HJ, Puhan M, Goldstein R, Jaeschke R, Guyatt GH. Measurement 
properties and interpretability of the Chronic respiratory disease questionnaire (CRQ). 
Copd. 2005;2(1):81-89. 

5. Crosby RD, Kolotkin RL, Williams GR. Defining clinically meaningful change in 
health-related quality of life. J Clin Epidemiol. 2003;56(5):395-407. 

6. Wright A, Hannon J, Hegedus EJ, Kavchak AE. Clinimetrics corner: a closer look at 
the minimal clinically important difference (MCID). The Journal of manual & 
manipulative therapy. 2012;20(3):160-166. 

7. Guyatt GH, Osoba D, Wu AW, Wyrwich KW, Norman GR. Methods to explain the 
clinical significance of health status measures. Mayo Clinic proceedings. 
2002;77(4):371-383. 

8. Puhan MA, Mador MJ, Held U, Goldstein R, Guyatt GH, Schunemann HJ. 
Interpretation of treatment changes in 6-minute walk distance in patients with COPD. 
The European respiratory journal. 2008;32(3):637-643. 

9. Turner D, Schunemann HJ, Griffith LE, et al. The minimal detectable change cannot 
reliably replace the minimal important difference. J Clin Epidemiol. 2010;63(1):28-36. 

10. Terwee CB, Roorda LD, Dekker J, et al. Mind the MIC: large variation among 
populations and methods. J Clin Epidemiol. 2010;63(5):524-534. 

11. de Vet HC, Ostelo RW, Terwee CB, et al. Minimally important change determined by 
a visual method integrating an anchor-based and a distribution-based approach. Qual 
Life Res. 2007;16(1):131-142. 

12. Devji T, Guyatt GH, Lytvyn L, et al. Application of minimal important differences in 
degenerative knee disease outcomes: a systematic review and case study to inform BMJ 
Rapid Recommendations. BMJ open. 2017;7(5):e015587. 

13. Johnston BC, Ebrahim S, Carrasco-Labra A, et al. Minimally important difference 
estimates and methods: a protocol. BMJ Open. 2015;5(10):e007953. 

14. Moher D, Liberati A, Tetzlaff J, Altman DG. Preferred reporting items for systematic 
reviews and meta-analyses: the PRISMA statement. BMJ (Clinical research ed). 
2009;339:b2535. 

15. Guyatt GH, Feeny DH, Patrick DL. Measuring health-related quality of life. Annals of 
internal medicine. 1993;118(8):622-629. 

16. Pinotti R. PROQOLID. Journal of the Medical Library Association : JMLA. 
2016;104(1):91-92. 



 

 84 

17. Koynova D, Luhmann R, Fischer R. A Framework for Managing the Minimal 
Clinically Important Difference in Clinical Trials. Therapeutic innovation & regulatory 
science. 2013;47(4):447-454. 

18. Schunemann HJ, Akl EA, Guyatt GH. Interpreting the results of patient reported 
outcome measures in clinical trials: the clinician's perspective. Health and quality of 
life outcomes. 2006;4:62. 

19. Thorlund K, Walter SD, Johnston BC, Furukawa TA, Guyatt GH. Pooling health-
related quality of life outcomes in meta-analysis-a tutorial and review of methods for 
enhancing interpretability. Research synthesis methods. 2011;2(3):188-203. 

20. Johnston BC, Thorlund K, Schunemann HJ, et al. Improving the interpretation of 
quality of life evidence in meta-analyses: the application of minimal important 
difference units. Health Qual Life Outcomes. 2010;8:116. 

21. McGlothlin AE, Lewis RJ. Minimal clinically important difference: defining what 
really matters to patients. Jama. 2014;312(13):1342-1343. 

22. Neely JG, Karni RJ, Engel SH, Fraley PL, Nussenbaum B, Paniello RC. Practical 
guides to understanding sample size and minimal clinically important difference 
(MCID). Otolaryngology--head and neck surgery : official journal of American 
Academy of Otolaryngology-Head and Neck Surgery. 2007;136(1):14-18. 

23. Angst F, Aeschlimann A, Angst J. The minimal clinically important difference raised 
the significance of outcome effects above the statistical level, with methodological 
implications for future studies. Journal of clinical epidemiology. 2017;82:128-136. 

24. Brignardello-Petersen R, Guyatt GH, Buchbinder R, et al. Knee arthroscopy versus 
conservative management in patients with degenerative knee disease: a systematic 
review. BMJ open. 2017;7(5):e016114. 

25. Siemieniuk RAC, Harris IA, Agoritsas T, et al. Arthroscopic surgery for degenerative 
knee arthritis and meniscal tears: a clinical practice guideline. BMJ (Clinical research 
ed). 2017;357:j1982. 

26. Revicki D, Hays RD, Cella D, Sloan J. Recommended methods for determining 
responsiveness and minimally important differences for patient-reported outcomes. J 
Clin Epidemiol. 2008;61(2):102-109. 

27. Puhan MA, Behnke M, Devereaux PJ, et al. Measurement of agreement on health-
related quality of life changes in response to respiratory rehabilitation by patients and 
physicians--a prospective study. Respiratory medicine. 2004;98(12):1195-1202. 

28. Black N. Patient reported outcome measures could help transform healthcare. BMJ 
(Clinical research ed). 2013;346:f167. 

29. Brozek JL, Guyatt GH, Schunemann HJ. How a well-grounded minimal important 
difference can enhance transparency of labelling claims and improve interpretation of 
a patient reported outcome measure. Health and quality of life outcomes. 2006;4:69. 

 



 

 85 

Appendix 3. 1. Search Strategy for Medline, January 1989 to April 2015 

 
Database: Ovid MEDLINE(R) 1946 to Present with Daily Update Search Strategy: 
1 (clinical* important difference? or clinical* meaningful difference? or 

clinical* meaningful improvement? or clinical* relevant mean 
difference? or clinical* significant change? or clinical* significant 
difference? or clinical* important improvement? or clinical* 
meaningful change? or mcid or minim* clinical* important or minim* 
clinical* detectable or minim* clinical* significant or minim* 
detectable difference? or minim* important change? or minim* 
important difference? or smallest real difference? or subjectively 
significant difference?).tw. 

5231 

2 "Quality of Life"/ 102387 
3 "outcome assessment(health care)"/ or treatment outcome/ or treatment 

failure/ 
602632 

4 exp pain/ 281620 
5 exp disease attributes/ or exp "signs and symptoms"/ 2141451 
6 or/2-5 2666010 
7 1 and 6 2720 
8 health status indicators/ or "severity of illness index"/ or sickness 

impact profile/ or interviews as topic/ or questionnaires/ or self report/ 
441974 

9 Pain Measurement/ 53721 
10 patient satisfaction/ or patient preference/ 54114 
11 or/8-10 521840 
12 7 and 11 1182 
13 limit 12 to yr="1989 -Current" 1180 
14 (quality of life or life qualit??? or hrqol or hrql).mp. 157316 
15 (assessment? outcome? or measure? outcome? or outcome? studies or 

outcome? study or outcome? assessment? or outcome? management or 
outcome? measure* or outcome? research or patient? outcome? or 
research outcome? or studies outcome? or study outcome? or therap* 
outcome? or treatment outcome? or treatment failure?).mp. 

737085 

16 pain????.mp. 442420 
17 ((activity or sever* or course) adj3 (disease or disabilit* or 

symptom*)).mp. 
150384 

18 or/14-17 1335860 
19 1 and 18 2758 
20 (questionnaire? or instrument? or interview? or inventor* or test??? or 

scale? or subscale? or survey? or index?? or indices or form? or score? 
or measurement?).mp. 

4884173 
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21 (patient? rating? or subject* report? or subject* rating? or self report* 
or self evaluation? or self appraisal? or self assess* or self rating? or 
self rated).mp. 

96219 

22 (patient? report* or patient? observ* or patient? satisf*).mp. 86741 
23 anchor base??.mp. 185 
24 or/20-23 4931748 
25 19 and 24 2274 
26 limit 25 to yr="1989 -Current" 2256 
27 13 or 26 2301 

 
Database: Embase - 1980 to April 2015 - Search Strategy: 
1 (clinical* important difference? or clinical* meaningful difference? or 

clinical* meaningful improvement? or clinical* relevant mean 
difference? or clinical* significant change? or clinical* significant 
difference? or clinical* important improvement? or clinical* 
meaningful change? or mcid or minim* clinical* important or minim* 
clinical* detectable or minim* clinical* significant or minim* 
detectable difference? or minim* important change? or minim* 
important difference? or smallest real difference? or subjectively 
significant difference?).tw. 

7353 

2 "Quality of Life"/ 202827 
3 quality adjusted life year/ 9537 
4 exp treatment outcome/ 867722 
5 exp pain/ 686857 
6 exp disease course/ 1733745 
7 symptom/ 83652 
8 exp disease activity/ 212815 
9 exp disease severity/ 991780 
10 or/2-9 3195376 
11 1 and 10 4192 
12 health survey/ 139499 
13 exp questionnaire/ 332570 
14 exp interview/ 119874 
15 pain assessment/ 59009 
16 exp "named inventories, questionnaires and rating scales"/ 123421 
17 rating scale/ 74530 
18 self evaluation/ 17604 
19 patient satisfaction/ 74674 
20 or/12-19 798335 
21 20 and 11 1882 
22 limit 21 to yr="1989 -Current" 1880 
23 (quality of life or life qualit??? or hrqol or hrql).mp. 252623 
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24 (assessment? outcome? or measure? outcome? or outcome? studies or 
outcome? study or outcome? assessment? or outcome? management or 
outcome? measure* or outcome? research or patient? outcome? or 
research outcome? or studies outcome? or study outcome? or therap* 
outcome? or treatment outcome? or treatment failure?).mp. 

1018285 

25 pain????.mp. 707707 
26 ((activity or sever* or course) adj3 (disease or disabilit* or 

symptom*)).mp. 
683760 

27 (bothersomeness or ((level? or degree?) adj3 bother*)).mp. 566 
28 or/23-27 2283571 
29 1 and 28 4127 
30 (questionnaire? or instrument? or interview? or inventor* or test??? or 

scale? or subscale? or survey? or index?? or indices or form? or score? 
or measurement?).mp. 

6260382 

31 (patient? rating? or subject* report? or subject* rating? or self report* 
or self evaluation? or self appraisal? or self assess* or self rating? or 
self rated).mp. 

134646 

32 (patient? report* or patient? observ* or patient? satisf*).mp. 119788 
33 anchor base??.mp. 280 
34 or/30-33 6335006 
35 29 and 34 3411 
36 limit 35 to yr="1989 -Current" 3388 
37 22 or 36 3468 

 
Database: PsycINFO - 1967 to April 2015 - Search Strategy: 
1 (clinical* important difference? or clinical* meaningful difference? or 

clinical* meaningful improvement? or clinical* relevant mean 
difference? or clinical* significant change? or clinical* significant 
difference? or clinical* important improvement? or clinical* 
meaningful change? or mcid or minim* clinical* important or minim* 
clinical* detectable or minim* clinical* significant or minim* 
detectable difference? or minim* important change? or minim* 
important difference? or smallest real difference? or subjectively 
significant difference?).tw. 

1090 

2 "Quality of Life"/ 22076 
3 Well being/ 20059 
4 exp Treatment Outcomes/ 25350 
5 exp pain/ 35913 
6 Symptoms/ 37745 
7 Disease Course/ 8253 
8 or/2-7 140385 
9 1 and 8 413 
10 Treatment Effectiveness Evaluation/ 13605 
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11 Self-Evaluation/ 7307 
12 Self Report/ 11334 
13 Pain Measurement/ 942 
14 exp Questionnaires/ 12287 
15 exp Rating Scales/ 16649 
16 Client Satisfaction/ 3565 
17 or/10-16 62945 
18 9 and 17 84 
19 (quality of life or life qualit??? or hrqol or hrql).mp. 37410 
20 (assessment? outcome? or measure? outcome? or outcome? studies or 

outcome? study or outcome? assessment? or outcome? management or 
outcome? measure* or outcome? research or patient? outcome? or 
research outcome? or studies outcome? or study outcome? or therap* 
outcome? or treatment outcome? or treatment failure?).mp. 

59226 

21 pain????.mp. 67462 
22 ((activity or sever* or course) adj3 (disease or disabilit* or 

symptom*)).mp. 
33374 

23 or/19-22 180640 
24 1 and 23 540 
25 (questionnaire? or instrument? or interview? or inventor* or test??? or 

scale? or subscale? or survey? or index?? or indices or form? or score? 
or measurement?).mp. 

1296323 

26 (client? rating? or subject* report? or subject* rating? or self report* or 
self evaluation? or self appraisal? or self assess* or self rating? or self 
rated).tw. 

90635 

27 (client? report* or client? observ* or client? satisf*).tw. 1771 
28 anchor base??.mp. 51 
29 or/25-28 1314342 
30 24 and 29 486 
31 18 or 30 500 
32 limit 31 to yr="1989 -Current" 498 
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Appendix 3. 2. Complete reference list of all included MID estimation studies 

categorized by clinical topic area 

 
Allergy Medicine 

Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ) 
Turner DS, Holger J.; Griffith, Lauren E.; Beaton, Dorcas E.; Griffiths, Anne M.; Critch, Jeffrey N.; 

Guyatt, Gordon H. Using the entire cohort in the receiver operating characteristic analysis maximizes 
precision of the minimal important difference. J Clin Epidemiol. 2009;62(4):374-379. 

Juniper EF, Guyatt GH, Griffith LE, Ferrie PJ. Interpretation of rhinoconjunctivitis quality of life 
questionnaire data. The Journal of allergy and clinical immunology. 1996;98(4):843-845. 
Rhinoconjunctivitis Quality of Life Questionnaire (RQLQ) - Japanese version 

Higaki TO, M.; Kariya, S.; Fujiwara, T.; Haruna, T.; Hirai, H.; Murai, A.; Gotoh, M.; Okubo, K.; 
Yonekura, S.; Okamoto, Y.; Nishizaki, K. Determining minimal clinically important differences in 
Japanese cedar/cypress pollinosis patients. Allergology International. 2013;62(4):487-493. 
Rhinoconjunctivitis Total Symptom Score (RTSS) 

Devillier PC, O.; Vicaut, E.; De Beaumont, O.; Robin, B.; Dreyfus, J. F.; Bousquet, P. J. The minimally 
important difference in the Rhinoconjunctivitis Total Symptom Score in grass-pollen-induced allergic 
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ABSTRACT  

 

Objective: To evaluate reporting of estimates of the minimal important difference (MID) 

using anchor-based methods for patient-reported outcome measures (PROMs), and the 

impact of reporting deficiencies on their credibility.  

Study design and setting: Systematic survey of primary studies empirically estimating 

MIDs. We searched Medline, EMBASE, PsycINFO, and the Patient-Reported Outcome 

and Quality of Life Instruments Database internal library up to April 2015. We evaluated 

study reporting focusing on participants’ demographics, intervention(s) applied in the 

study, characteristics of PROM instruments and anchors, and MID estimation method. We 

assessed the impact of reporting issues on the credibility of MID estimates.   

Results: In 338 studies reporting on 3,389 MID estimates for 358 distinct PROMs, authors 

frequently failed to adequately report key characteristics of PROMs and MIDs, including 

construct definition, ranges of values of the PROM, and number of participants included in 

the analysis. The most serious issues impacting credibility assessments included infrequent 

reporting of the correlation between the anchor and PROM (71%), lack of measures of 

variability accompanying the MID point estimate (13%), and insufficient information of 

the threshold to ascertain the MID (10%)  

Conclusion: Serious issues of incomplete reporting in the MID literature threaten the 

optimal use of MID estimates to inform the magnitude of effects of interventions on 

PROMs.  

 

Keywords: Patient-reported outcome, minimal important difference, anchor-based 

methods, reporting quality, credibility.  
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What is new (text box) 

 

Key findings  

- Authors frequently failed to adequately report key characteristics of PROMs and 

MID estimates, including construct definition, ranges of values of the PROM, and 

number of participants included in the analysis.  

- The most serious issues impacting credibility assessments included infrequent 

reporting of the correlation between the anchor and PROM, lack of measures of 

variability accompanying the MID point estimate, and insufficient information of 

the threshold used to ascertain the MID. 

 

What this adds to what is known  

- This is the first systematic evaluation on the completeness of reporting among 

primary studies empirically ascertaining anchor-based MIDs for PROMs, and the 

impact of reporting on MID credibility assessment.  

 

What is the implication, what should change now 

- Improvement in reporting is necessary to facilitate the credibility assessment and 

use of MID estimates to interpret the magnitude of treatment effects of interventions 

on PROMs.  
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INTRODUCTION 

High quality reporting is essential to inform users of the medical literature and the public 

of key findings of any form of research. Limitations in reporting threaten users’ ability to 

effectively evaluate the trustworthiness and relevance of research findings, compromising 

their applicability and increasing waste. 117 A report from 2009 suggested that nearly 50% 

of research reports suffered from serious issues that made them virtually unusable. 118 

 

Anchor-based minimal important difference (MID) estimates can inform interpretation of 

PROM results by defining the extent to which participants exposed to an intervention have 

experienced an important change in health status. 16 Anchor-based approaches relate results 

from the PROM under investigation to an independent standard that both patients and 

clinicians can recognize as representing a small but important difference on the construct 

being measured. Such studies have great potential in aiding interpretability of PROMs, but 

reporting and methodological deficiencies in MID studies can severely undermine this 

potential.   

 

To address issues of transparency in research reports, The Enhancing the Quality and 

Transparency of Health research (EQUATOR) Network has developed a large number of 

reporting standards 119,120 that show promise in improving reporting quality.121 The patient-

reported outcome (PRO) measures (PROMs) extension of the Consolidated Standards of 

Reporting Trials Statement (CONSORT PRO) was published in 2013. 12 This statement 

proposes a number of items relevant to make RCT reports including PROMs more 

informative. Item 22, of this extension states that “PRO [patient-reported outcome] data 

should be interpreted in relation to clinical outcomes including survival data, where 

relevant”. This guidance also suggests that “Further interpretation of PRO results may 

include discussion of a minimal important change or a responder definition (if validated for 

the particular PRO instrument used in the study)”. 12 
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Reporting guidance for MID estimation studies are currently unavailable. Given the lack 

of reporting standards, and the potentially great variability in reporting, users of MIDs may 

not be able to effectively evaluate their credibility, severely limiting the necessary step of 

distinguishing more from less trustworthy estimates (Ref – Credibility tool). To evaluate 

the reporting in studies empirically calculating MID estimates using anchor-based methods, 

and potentially inform future reporting standards, we undertook a systematic evaluation of 

reporting in MID estimation studies.  

 

METHODS 

The methodology presented here summarizes a systematic survey conducted with the goal 

of creating an inventory of available anchor-based MID estimates and a tool to assess the 

credibility of these estimates. A previously published protocol 122 and subsequent MID 

inventory (CHAPTER 3) and credibility instrument manuscripts provide full details of the 

project’s methods. (CHAPTER 2) 

 

Selection criteria 

We included primary studies empirically calculating anchor-based MID estimates for 

PROMs. We included studies conducted in adolescents and adults, irrespective of their 

condition, type of intervention, or type of anchor instrument used (e.g. self-reported, proxy 

reported, laboratory data, performance-based measure, etc.) We excluded conference 

proceedings, systematic reviews, and studies reporting only a pooled estimate combining 

both distribution and anchor-based MIDs.  

 

Literature search 

We searched Medline, EMBASE, and PsycINFO up to April 2015. We limited our search 

starting in 1989, as an MID development approach was described for the first time that 

year16 (Appendix 4). To complement this search, we accessed the Patient-Reported 

Outcome and Quality of Life Instruments Database (PROQOLID)123 internal library and 
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retrieved additional relevant citations. In addition, we retrieved citations from the reference 

lists of relevant reviews and eligible studies. 

 

Study selection  

We conducted two rounds of calibration to ensure optimal application of the eligibility 

criteria. Two reviewers independently conducted screening at title and abstract and full text 

level. Arbiters (ACL, TD) resolved issues when disagreement between reviewers regarding 

eligibility persisted after discussion.  

 

Data collection and evaluation of reporting quality 

Reviewers underwent extensive calibration for data extraction and credibility assessment. 

In duplicate, and using MID estimates as the unit for extraction, we evaluated completeness 

of reporting for the following five domains: 

 

- Study characteristics and participants demographics 

We abstracted the country(ies) where the study was conducted, number of 

participants at baseline, and eligibility criteria for participants (disease or condition, 

type of measure of central tendency and dispersion used to report age, male/female 

ratio) and recorded if not reported or unclear. 

 

- Reporting of interventions applied when estimating MIDs 

We extracted the name/description of the intervention applied in the study 

according to authors’ reporting and recorded if not reported or unclear.  

 

- PROM instrument  

We abstracted characteristics of the PROM including the name of the instrument as 

reported in the study, the PROMs’ construct and definition, whether the PROM was 

multi-domain, the lower and upper values that the PROM can reach and whether 

higher or lower values represented a better health state. 
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- Anchor instrument  

We extracted the description of the anchor used in the study, its construct and 

definition, number of categories in the scale and descriptors for global rating of 

change (GROC) anchors (e.g. a great deal worse, somewhat worse, a little worse, 

no change, a little better, somewhat better, a great deal better), the range in a scale 

and categories when using non-GROC anchors (e.g. pain on 11-point visual 

analogue scale (VAS) ranging from 0 (no pain) to 10 (worst imaginable pain)), the 

specific threshold defined by the authors to reflect a small but important change 

(e.g. patients who reported feeling “a little better and somewhat better”; one 

category change in an 11-point VAS of pain), and the number of participants 

included in the MID determination.  

 

- MID determination  

We evaluated whether the authors reported the endpoints considered for MID 

estimation, length of follow up between the administration of the PROM and the 

anchor, MID estimation method (e.g. global rating of change, change in disease-

related outcomes, comparison to another group with a different status on the same 

condition, etc.), analytical approach (e.g. mean change, mean difference, receiver 

operating characteristic curve, regression analysis, etc.), direction of the estimate 

(e.g. improvement, deterioration, or  a single estimate that reflects both 

improvement and deterioration), and measure of variability for the MID point 

estimate (e.g. confidence interval, interquartile range, standard deviation, range, 

etc.).   

 

- Credibility assessment 

We evaluated the credibility of individual MID estimates using a new instrument 

that has proved reliable. (CHAPTER 2) It includes five core items: 1) Is the patient 

or necessary proxy responding directly to both the PROM and the anchor? 2) Is the 
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anchor easily understandable and relevant for patients or necessary proxy? 3) Has 

the anchor shown good correlation with the PROM? 4) Is the MID estimate precise? 

and 5) Does the threshold or difference between groups on the anchor used to 

estimate the MID reflect a small but important difference? The possible answers for 

each credibility criterion range between definitely yes, to a great extent, not so 

much, definitely no, respectively from more to less credible answers. We included 

an additional category when judgement was not feasible: impossible to tell. In 

addition, we focused on the impact of the completeness of reporting to inform the 

credibility assessment. The “impossible to tell” category was selected when the 

information reported by the authors did not allow an evaluator to determine the 

degree credibility for a particular criterion. Although we consider that ratings of 

“definitely no” and “impossible to tell” reflect the lowest levels of credibility, for 

the purpose of evaluating reporting we described these two categories separately.  

 

To minimize the chance of error, a third reviewer (ACL, TD) served as quality control and 

arbiters for the data extracted from the pair of reviewers.  

 

RESULTS 

Search results 

The full details of our systematic search, including results, can be found in another article. 

(CHAPTER 3) Briefly, out of 5,656 citations, we screened 1,716 in full text, of which 338 

studies proved eligible.  These 338 studies reported 3,389 individual MID estimates for 358 

PROMs.  

 

Reporting items 

 

Participants’ demographics 
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Authors generally reported items in this category properly. The single concerning 

reporting issue was that almost a quarter of the studies failed to report the country 

or countries where the study was conducted. (Table 4.1) 

 

Interventions applied when estimating MIDs 

When determining an MID, authors usually either included interventions in the 

primary study to maximize the chance for finding a difference between groups or 

conducted their MID estimation within the context of a RCT. Most studies 

appropriately described the intervention applied. (Table 4.1) 

 

PROM instrument  

Most authors reported MID estimates for multiple PROMs. Among the most 

frequent reporting concerns, approximately half of the studies failed to report the 

construct definition of the PROMs (e.g. SF-36 measuring quality of life); 

approximately 15% failed to reportf the lower and upper values that the PROM can 

reach (e.g. SF-36 ranging from 0 to 100) and the meaning of higher values on the 

PROM scale (e.g. higher SF-36 values indicating better quality of life). (Table 4.1) 

 

Anchor instrument  

In approximately half the studies, authors failed to report the construct definition of 

the anchors. Approximately one in five studies did not report the number of 

participants included for the MID determination. (Table 4.1) 

 

MID determination  

Understanding the credibility of reported MIDs requires a measure of variability 

among participants (e.g. confidence intervals, interquartile ranges, standard 

deviations, etc.). In its absence, investigators can use sample size to potential issues 

of precision. Approximately a third of the studies included a measure of variability 
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for the MID estimate, (Table 4.1) and 66 studies (20%) failed to report the total 

number of participants responding to the anchor for the MID estimation.  

 

 

Table 4. 1. Completeness of reporting of primary studies calculating anchor-based 

minimal important difference estimates (n=338) 

 Reported  
n (%) 

Not reported  
n (%) 

Participants’ demographics   

Country where the study was conducted 260 (77) 78 (23) 
Disease or condition of the participants 338 (100) 0 
Number of participants at baseline 335 (99) 3 (1) 
Participants’ age measure of central tendency 312 (92) 26 (8) 
Participants’ age measure of dispersion  305 (90) 33 (10) 
Male/female ratio 317 (94) 21 (6) 
   
Intervention(s) applied when estimating MIDs   
Description of the intervention applied  293 (87) 45 (13) 
   
PROM instrument    
Name of the instrument 338 (100) 0 
Construct measured 331 (98) 7 (2) 
Definition of the PROM construct 175 (52) 163 (48) 
PROM Domains  338 (100) 0 
Lower value that the PROM can reach  286 (85) 52 (15) 
Upper values that the PROM can reach  285 (84) 53 (16) 
Meaning of the extreme values of the PROM 288 (85) 50 (15) 
   
Anchor instrument   
Description of the anchor used 337 (100) 1 (0) 
Construct measured 322 (95) 14 (5) 
Definition of the anchor construct 154 (46) 183 (54) 
Description of the range of options/values 326 (96) 12 (4) 
Description of the threshold used to define the MID 329 (97) 9 (3) 
Number of participants responding to the anchor 272 (80) 66 (20) 
   
MID estimation    
Number of endpoints  338 (100) 0 
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Length of follow up 320 (95) 17 (5) 
Estimation method 338 (100) 0 
Analytical method 336 (99) 2 (0) 
Description of the direction of the MID 328 (97) 10 (3) 
Measure of variability of MID (e.g. CI, IQR, SD, SE, 
range) 

127 (38) 211 (62) 

   
MID: Minimal important difference; PROM: Patient reported outcome; CI: Confidence Interval; IQR: 
Interquartile range; SD: standard deviation; SE: Standard error 

 

 

Credibility assessment and impact of reporting 

Having patients directly responding to the anchor and PROM, and using anchor instruments 

that are easily understandable by patients, were the two criteria with the largest proportions 

of MIDs evaluated as credible, with approximately only 2 in 5 estimates exhibiting lower 

levels of credibility (i.e. “not so much”, “definitely no”, or “impossible to tell”).  A number 

of articles failed to adequately report on three out of the five core credibility criteria, 

resulting in frequent ratings of “impossible to tell”.  The criterion addressing the extent to 

which the anchor has shown good correlation with the PROM represented the most serious 

failure of reporting (2,405 of 3,389, 71% of relevant MID estimates did not include the 

correlation between the anchor and PROM of interest). The second most serious reporting 

issue was for the criterion related to the precision of the MID estimate in which 13% were 

judged as credibility “impossible to tell” due to poor reporting. The third criterion of 

concern related to the evaluation of whether the threshold used to calculate the MID reflects 

a small but important change, with 10% of the MID estimates presenting serious reporting 

issues that prevented us from providing any credibility judgement. (Figure 4.1) 
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Figure 4. 1. Proportion (%) of minimal important difference estimates and evaluation of 

core credibility criteria (n=3,389 MIDs) 

 

 

DISCUSSION 

 

Main findings  

We identified 3,389 anchor-based MID estimates in the medical literature linked to 358 

distinct PROMs. Although studies report most information regarding participants’ 

demographics, studies often fail to report on a number of issues necessary for appreciating 

the meaning and credibility of their results. First, authors often fail to adequately report key 

characteristics of PROMs involved in the MID estimation, including construct definition, 

ranges of values and meaning of values that patients can reach in the PROM scale. Second, 

authors frequently provide only limited information about the anchor including the 

underlying construct and the number of participants responding to the anchor. Third, 

reporting often fails on issues related to the MID estimation reporting of the correlation 
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between the anchor and the PROM, measures of variability accompanying MID point 

estimates, and threshold used in the study to ascertain an MID that reflects a small but 

important change.  

 

Strength and limitation of the current work 

We surveyed a large proportion of the available MID literature and are confident that our 

findings represent the current state of reporting. We used rigorous review methods 

including duplicate and independent identification and selection of studies, data extraction, 

reporting and credibility assessment, and the use of a new reliable instrument to evaluate 

the credibility of MIDs. (Ref to credibility instrument BMJ) 

 

Our work also has limitations. Although the credibility instrument was developed on the 

basis of a sound understanding of relevant methods literature and has proved reliable, more 

work will be required to further define optimal anchor-based MID methodology.  This work 

will need to address standards regarding optimal methodology to empirically ascertain an 

MID along with requirements for optimal reporting. In the absence of such a consensus, 

our criteria to evaluate the reporting, though based on extensive experience in the area over 

30 years and review of the relevant literature, required considerable judgment: others may 

have chosen different criteria.  

 

Impact of reporting issues on credibility assessment and MID selection  

 

Description of the intervention applied  

Approximately 13% of the included studies did not report whether an intervention was used 

while determining the MID.  A particularly effective intervention will increase the size of 

the difference in the PROM score between groups receiving and not receiving such 

intervention, and between responders and non-responders, and may thus influence the 

magnitude of the MID. The burden or adverse effects of the intervention may also have an 

influence. Preliminary evidence suggests, for instance, that surgical interventions may be 
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associated with larger MIDs than non-surgical interventions.113 Knowing the intervention 

administered would allow MID users to more effectively select MIDs for PROMs of 

interest that closely reflect the users’ setting and intervention of interest.  

 

PROM instrument  

Selecting the appropriate MID to inform the effect of an intervention in a PROM requires, 

among other aspects, appropriate matching of the PROM of interest with the one used in 

the MID estimation study. This creates a two-fold issue. On one hand, guideline developers 

and systematic reviewers are already dealing with reporting challenges while trying to 

determine which specific PROM was used in a primary study relevant to their work.5 They 

also face additional challenges related to the poor reporting of the PROMs included in 

studies empirically estimating an MID. We found that some PROMs selected for an MID 

estimation study suffered from issues of reporting that may further threaten the ability of 

users to appropriately match those MIDs with their PROM of interest, including lack of 

reporting of the PROM construct, lower and upper values that the PROM can reach, and 

the meaning associated this those values.  

 

MID estimation issues 

The presentation of point estimates for MIDs with no measure of variability (e.g. 95% 

confidence intervals) – as occurred in 62% of our sample – represents incomplete reporting 

that is problematic. Ignoring variability and considering only point estimates could create 

a false sense of inconsistency across different MIDs for the same PROM when, in reality, 

those differences may be simply a result of chance.  Users choosing among different MIDs 

for the same PROM would, all else being equal, reasonably prefer those associated with 

more precise estimates.  

  

Correlation between anchor and PROM 

The anchor chosen as external criteria to inform PROM interpretability must measure a 

construct closely related to the PROM itself. The correlation between anchor and PROM 
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represents the empirical test of the relatedness of the constructs, and at least a moderate 

correlation is required. 30,101 Very low correlation indicates that the constructs measured by 

the anchor and the PROM differ, thus seriously undermining the credibility of the 

associated MIDs. In almost 70% of situations, authors failed to report the correlation 

between anchor and PROM. This leaves users of MID estimates in serious doubt about the 

credibility of the MID estimates they are considering implementing.  

 

Threshold to determine the MID estimate 

Anchor-based MID methods rely on defining a threshold or finding a difference between 

groups in relation to an external criterion that represents a small but important difference. 

Failure of MID estimation studies to define a threshold or use of a threshold that does not 

reflect a small but important change undermines their credibility. For 10% of MIDs, authors 

failed to report the threshold associated with the MID, leading to a classification of 

“impossible to tell”. In such situations, users cannot determine if the value provided 

represents an MID, or perhaps a moderate or even large magnitude of effect. 

 

Recommendations to improve the reporting of MID estimation studies 

We have listed here the most important incomplete reporting issues related insights from a 

comprehensive evaluation of more than 3,000 MIDs. Authors empirically ascertaining an 

MID can improve their reporting by: 1) appropriately describing the settings in which the 

study was conducted, 2) describing the intervention utilized in the study in sufficient detail 

to allow users to compare across different MID studies and their own context, 3) providing 

detailed description of the PROMs they studied, including the construct and the ranges of 

values associated with the measure along with the meaning for the extreme values, 4) 

providing detailed description of the construct that the anchor instrument is supposed to 

measure, the number of participants contributing to the analysis, and the threshold or 

difference between groups that was chosen to represent the MID, 5) reporting measures of 

variability accompanying the MID point estimate, and 6) measuring and reporting the 

correlation between the anchor and the PROM to which an MID is estimated.   
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CONCLUSIONS 

Users of PROMs often have a number of MID estimates available to assist them in 

understanding and defining the magnitude of intervention effects. Challenges emerge when 

choosing among MIDs available for a single PROM due to investigators failing to report 

key information. Our suggestions represent a preliminary account of relevant information 

that authors should report. A systematically developed, consensus-based reporting 

checklist would help to achieve high reporting standards in the MID literature.   
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This thesis work represents an effort to advance the use and interpretation of PROMs for 

decision making by facilitating the identification, assessment, reporting, and access to 

MID estimates. This final section of the thesis summarizes the main findings across 

chapters, describes the strengths and limitations of this work and discusses implications 

for research in the field.   

 

Summary of main findings 

This work started acknowledging that users of MIDs for facilitating the interpretation of 

PROMs need to deal with a multiplicity of estimates from the literature and a variety of 

methodologies for their ascertainment, where some may be more or less appropriate. In 

the same way that decision-makers distinguish between more and less trustworthy clinical 

research (e.g., assessment of the risk of bias or methodological quality), users of MIDs 

also need to distinguish between more and less credible MID estimates. In chapter 2, we 

addressed this issue by developing the first instrument to evaluate the credibility of a 

single MID estimate. The final version of the instrument has two parts: 1) core items 

applicable to any MID estimate irrespective of the type of anchor utilized, and 2) an 

extension with an additional set of items developed explicitly for transition rating 

anchors. The instrument showed good to excellent inter-rater reliability.   

 

A second issue addressed in this thesis is the lack of centralized and convenient access for 

researchers to the MID literature. In chapter 3, we reported our systematic survey 

conducted to develop an inventory, a compressive compendium of all available anchor-

based MID estimates for PROMs, from the inception of indexed medical literature, until 

2015. We identified 3,389 single MID estimates informing more than 358 PROMs in a 

variety of clinical areas and health conditions. We also took this opportunity to use our 

recently developed instrument reported in chapter 2, to provide an assessment of the 

credibility associated with each estimate. The vast number of available MIDs, their 

indexing, description, and credibility assessment is probably the most significant 

contribution that this work offers to the research community.  
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The final issue addressed in this thesis aimed to build upon previous chapters to provide 

an evaluation of the completeness of reporting of primary studies empirically ascertain an 

anchor-based MID estimate for PROMs (Chapter 4). We found that authors frequently 

failed to adequately report key characteristics of PROMs and MIDs, including construct 

definition, ranges of values of the PROM, number of participants included in the analysis, 

and the correlation between the anchor and PROM instrument. In this chapter, we 

encourage authors providing MID estimates to improve their reporting to further facilitate 

the assessment of credibility and application of MIDs for decision-making.  

 

Strengths and limitations  

The strength of this thesis resides in its methodological rigor and comprehensive 

approach to advance the discipline, including several innovations that, we hope, will 

change the way researchers conduct and report their studies, and decision-makers 

identify, select, and apply MIDs to interpreting PROMs. The credibility of MIDs is 

informed by a tool that has proved to be highly reliable, with evidence of face and content 

validity, and submitted to extensive user-testing. Our extensive systematic searches 

conducted to create the MID inventory, duplicate and independent study selection, data 

extraction, data quality control, and credibility assessment minimized the possibility of 

error.  

 

This work also has some limitations. Our credibility tool requires further examination of 

its construct validity, and a broader plan for dissemination and implementation to increase 

awareness among users. Although our instrument proved reliable for the items in the core 

credibility criteria, reporting issues did not allow us to provide evidence of reliability of 

the extension items addressing transition rating anchors. Another limitation relates to our 

specific focus on anchor-based MID estimates. We are aware that some researchers still 

consider distribution-based MIDs as relevant as anchor-based MIDs and have proposed a 

triangulation process where, both anchor and distribution-based estimates are combined 
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to reach to a definitive MID. 75,124 Although in our view, distribution methods lack the 

critical ingredient of validity that patient input represents, we acknowledge that 

researchers interested in triangulation methods can use our work to inform only the 

anchor-based MID estimates.        

 

Implications for research 

This work opens a breadth of opportunities in the MID estimation field. For example, an 

observation when developing the inventory is that, for some PROMs, we found 

substantial variability in MID estimates. Other related work also evidences this 

issue.113,125 Having available the largest sample ever gathered of MIDs for PROMs across 

all disciplines in medicine will allow the research community to conduct PROM-specific 

investigations with the purpose of further understanding the reasons behind the apparent 

variability observed. Initial efforts attempting to explain this variability are already 

shedding light 126-128 on the origin of such variation. We can now explore issues related to 

the role of participants’ baseline status, type of anchor, length of recall, and methods used 

to ascertain the MID and credibility. 

 

Another example of the implications of this work is related to chapter 4 and our initial 

assessment of the reporting and impact on the credibility of MID estimates. At the 

moment of writing this manuscript, no reporting standard for primary studies empirically 

ascertaining an anchor-based MID is available. Creating such standard, in the form of a 

consensus checklist using a similar methodology as the ones offered by the EQUATOR 

Network, seems to be the immediate subsequent deliverable based on the findings of this 

thesis. A plan for further dissemination and implementation of the reporting checklist to 

medical journals and researchers should accompany the project. We hope that producing 

a reporting standard would result in an improvement in the quality of the research, 

increase in transparency, and better use of the estimates to inform PROMs interpretation.    
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A final future development derived from the efforts presented in this thesis is the creation 

of a web application, a platform that researchers conducting trials, systematic reviews and 

meta-analysis, and clinical practice guidelines can access when interested in finding an 

MID for a PROM. The inclusion of technology in the process of screening for MID 

studies, and the creation of a digital data repository, will allow us to maintain the 

inventory up-to-date and make reality that future in which patients and clinicians partner 

to make decisions about health care, using PROMs, for which highly credible MIDs are 

available to assist in interpretation of the magnitude of treatment effects.  
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