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Abstract
Objectives: The objective of the study was to develop an inventory summarizing all anchor-based minimal important difference (MID)
estimates for patient-reported outcome measures (PROMs) available in the medical literature.

Study Design and Setting: We searched MEDLINE, EMBASE, CINAHL, PsycINFO, and the Patient-Reported Outcome and Quality
of Life Instruments Database internal library (January 1989eOctober 2018). We included primary studies empirically calculating an
anchor-based MID estimate for any PROM in adults and adolescents. Pairs of reviewers independently screened and selected studies, ex-
tracted data, and evaluated the credibility of the MIDs.

Results: We identified 585 eligible studies, the majority conducted in Europe (n 5 211) and North America (n 5 179), reporting 5,324
MID estimates for 526 distinct PROMs. Investigators conducted their studies in the context of patients receiving surgical (n 5 105, 18%),
pharmacological (n 5 85, 15%), rehabilitation (n 5 65, 11%), or a combination of interventions (n 5 194, 33%). Of all MID estimates,
59% (n 5 3,131) used a global rating of change anchor. Major credibility limitations included weak correlation (n 5 1,246, 23%) or no
information regarding the correlation (n 5 3,498, 66%) between the PROM and anchor and imprecision in the MID estimate (n 5 2,513,
47%).

Conclusion: A large number of MIDs for assisting in the interpretation of PROMs exist. The MID inventory will facilitate the use of
MID estimates to inform the interpretation of the magnitude of treatment effects in clinical research and guideline development. � 2020
Elsevier Inc. All rights reserved.

Keywords: Patient-reported outcome measure; Minimal important difference
1. Introduction

Outcomes that matter to patients have become a key
focus in studies evaluating the effects of health care inter-
ventions. Patient-reported outcome measures (PROMs)
provide information regarding a patient’s health condition
directly from the patient without interpretation by a clini-
cian or anyone else [1]. Investigators have developed
PROM measuring constructs such as function, pain, dys-
pnea, and fatigue. Many instruments measure a number
of domains that bear on broader constructs, including func-
tional status, emotional function, and health-related quality
of life.

The evaluation and results of PROMs as outcomes in
clinical trials, systematic reviews, clinical practice guide-
lines, although undeniably important, suffer from diffi-
culties with intuitive understanding regarding the
magnitude of change that patients have experienced [2].
The minimal important difference (MID), initially defined
as ‘‘the smallest difference that patients perceive as benefi-
cial 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 widely used 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 [4,5].

Investigators use two primary strategies to determine an
MID: distribution and anchor-based. Distribution-based ap-
proaches rely on the statistical characteristics of the sample
that fail to incorporate the patient perspective and yield
MIDs that will vary widely depending on sample character-
istics [6,7]. Anchor-based approaches relate a change in a
PROM to an external criterion (i.e., the anchor) that is itself
interpretable and provide meaning to the change experi-
enced in the PROM [8]. Empirical evidence suggests that
estimates from distribution-based approaches differ from
one another and from anchor-based approaches and thus
are of limited use [9,10].

Although widely accepted, the use of anchor-based MID
estimates also presents challenges. Clinical trialists, sys-
tematic review authors, and guideline developers wishing
to use MIDs to enhance PROM interpretability must
conduct systematic searches to identify primary studies as-
certaining MIDs. They will often find multiple MIDs and
will often lack training and skills to choose the most cred-
ible and applicable to their context [11e13]. 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.
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What is new?

Key findings
� Authors frequently incorporate anchors that appro-

priately rely on patient reports and are relevant to
patients but seldom report the correlation between
the PROM and the anchor, a key credibility item,
and often fail to enroll sufficient participants to
ensure the precision of MID estimates.

What this add to what is known?
� This is the first systematic survey evaluating the

completeness of reporting among primary studies
empirically ascertaining anchor-based MIDs for
PROMs and the impact of reporting on MID cred-
ibility assessment.

What is the implication, what should change now?
� A large number of MID estimates are available to

inform the interpretation of a great many PROMs
across a wide variety of clinical areas, but their
credibility is often limited. Clinical trialists, sys-
tematic review authors, and guideline panels can
use the MID inventory in interpreting the results
of PROMs.

2. Methods

Readers can find a detailed report of the methods of our
review in a previously published protocol [14]. This report
adheres to the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses criteria that are relevant for this
systematic survey [15].

2.1. Eligibility criteria

We included primary studies empirically estimating an
anchor-based MID for one or more PROMs (in our termi-
nology, the target instruments) in adolescent (�12 to
17 years) or adult (�18 years) populations. PROMs of in-
terest measured health-related quality of life, functional
ability, symptom severity, and psychological distress and
well-being [14].

We included any reported MID irrespective of the partic-
ipants’ 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, clin-
ically important difference, and minimally detectable
change) and any anchor to which results on the target in-
strument were related, irrespective of the interpretability
of that anchor [14]. Eligible studies with longitudinal
(e.g., global rating of change, prognosis of future events,
and change in disease-related outcomes) or cross-
sectional (e.g., comparison with another group with a
different status on the same condition or domain and pref-
erence rating) designs were considered [6].

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, and MIDs esti-
mated using a combined anchor and distribution-based
approach.
2.2. Literature search

We searched Medline, EMBASE, CINAHL, and Psy-
cINFO for studies published between 1989 and October
2018 (an approach to estimate an MID was first described
in the medical literature in 1989 [3]). The search strategy,
adapted to each database, included terms representing the
MID concept along with terms addressing PROMs
(eTable 1). To complement this search, we also accessed
the Patient-Reported Outcome and Quality of Life Instru-
ments Database [17] internal library and reviewed reference
lists from relevant reviews and eligible studies.
2.3. Study selection, data collection, and analysis

Reviewers, working in pairs, independently screened ti-
tles and abstracts for potentially eligible studies. Studies
identified as potentially relevant were retrieved for full-
text evaluation, again conducted in duplicate. Reviewers
resolved disagreement by discussion or, if needed, by
consultation with a third reviewer (ACL, TD).

Before commencing data extraction, all reviewers
received extensive training and participated in calibration
exercises in which reviewers abstracted and thoroughly dis-
cussed data from up to seven studies. The unit of data
extraction was the MID estimate. For each MID, reviewers
abstracted information about the country of the study; pa-
tient demographics; PROM characteristics (i.e., con-
struct(s), domain (if applicable), and scale); interventions
administered in the context of MID estimation; anchor de-
tails (i.e., type, construct(s), range of options/categories/
values, threshold selected to represent a ‘‘small but impor-
tant difference,’’ and specific anchor-based method); MID
estimate, its associated measure of precision; and details
regarding MID determination (e.g., number of patients
included in MID estimation, in longitudinal studies dura-
tion of follow-up, analytical approach, and correlations be-
tween the PROM and anchor). Using a previously
published taxonomy, [16] we classified PROMs in two
main categories with two and four subcategories: 1) generic
(health profiles and utility measures) and 2) specific (dis-
ease/condition, symptom, function, and population-
specific). Each pair of reviewers resolved disagreements
by discussion with input from a third reviewer (ACL, TD,
AQ, and MP).



64 A. Carrasco-Labra et al. / Journal of Clinical Epidemiology 133 (2021) 61e71
We used descriptive statistics such as frequencies and
percentages to summarize the data.
2.4. Credibility assessment

We defined credibility as ‘‘the extent to which the design
and conduct of studies measuring MIDs is likely to have
protected against misleading estimates’’ [14]. We assessed
the credibility of MID estimates using an instrument devel-
oped in the context of this project; we elsewhere report the
development of the instrument, its characteristics, and its
high reliability [18]. (Table 1 summarizes the instrument
items and provide examples of high credibility from studies
empirically ascertaining minimal important difference esti-
mates). The instrument is designed for assessment of an in-
dividual MID estimate; thus, each MID estimate from a
single study providing multiple estimates warrants its
own credibility evaluation. The instrument includes two
components: 1) core items with five criteria applicable to
any anchor-based MID estimation and 2) four additional
items addressing global ratings of changedalso referred
to as a transition ratingdanchors. With the exception of
item number one in the core criteria, which has a yes/no
response, each item in the instrument provides a five-
point adjectival scale with response options definitely yes
(high credibility), to a great extent, not so much, definitely
no, or impossible to tell (low credibility). Reviewers, work-
ing in pairs, independently conducted the credibility evalu-
ation, resolving disagreements by discussion with input
from a third reviewer for quality assurance (ACL, TD,
AQ, and MP).
3. Results

3.1. Search results

Of 14,840 citations identified from our search, reviewers
screened 10,469 titles and abstracts, of which 2,161 studies
proved eligible for full-text evaluation. Of these, reviewers
ultimately deemed eligible 585 studies reporting on 5,324
MID estimates for 526 distinct PROMs (Fig. 1).
3.2. Study-level characteristics

Most of the studies were conducted in Europe and North
America. Many investigators conducted their studies in the
context of patients receiving surgical, pharmacologic, reha-
bilitation, or a combination of interventions (Table 2). In-
vestigators most commonly enrolled adults under age 65
years (45%) or adults of all ages (45%); 4% enrolled only
those over 65 years. Most of the studies (n 5 366, 63%) re-
ported estimates for one PROM, while 162 (28%) included
two or three PROMs (Fig. 2A). The median number of
MIDs reported per study was 4 (interquartile range, 2e10).
3.3. PROM-level characteristics

Of the 526 PROMs for which MID estimates were avail-
able, 67% were specific for a disease/condition, 21% were
symptom-specific, and 6% were function-specific; whereas
only 5% were classified as generic health profiles or utility
indices (Table 2). Disease/condition-specific PROMs most
commonly addressed musculoskeletal disorders, cancer,
and urologic/gynecologic conditions. Symptom-specific
PROMs most frequently evaluated pain, fatigue, and dys-
pnea, whereas function-specific PROMs frequently as-
sessed physical function and activities of daily living.
Most PROMs have more than one MID available and often
multiple MIDs for a given PROM are estimated within a
single study. Five PROMs (i.e., the EORTC Core Quality
Of Life Questionnaire (EORTC QLQ-C30), the 36-Item
Short Form Survey version 1 and 2, the Knee injury and
Osteoarthritis Outcome Score, and the Western Ontario
and McMaster Universities Osteoarthritis Index) had more
than 100 MID estimates available (Fig. 2B), and for 42
(7%) PROMs, investigators reported between 25 and more
than 100 estimates within a single study (Fig. 2C).

3.4. MID-level characteristics

In total, the included studies reported 5,324 individual
MID estimates. Most studies addressed the MID related
to participants’ improvement (66%), whereas 31% ad-
dressed worsening or conducted analyses assuming that
MIDs were similar for improvement and worsening
(Table 2). Most MID estimates (n 5 4,707; 88%) were
generated from studies using longitudinal designs. In such
studies, patients responded to the target instrument on
two occasions and at follow-up a global rating of change,
a measure of satisfaction, ratings of another PROM, or
report of a clinical end point. In studies using cross-
sectional study designs, investigators either asked partici-
pants to compare their status on the target domain with
others or compared target instrument scores from groups
that differed on the anchor (Table 2).

3.5. Nature and source of information of the anchor

The nature of the anchor (e.g., global rating of change,
disease-related outcome, and comparison with another
group) and the source of the information (e.g., self-report
or proxy report and performance-based measure) varied
considerably (Table 2). Investigators typically used anchors
in which patients reported their status (83%), most
commonly a global rating of change or transition rating
(59%) and less frequently change in a disease-related
outcome (23%) or comparison with another group (11%).
Investigators used a proxy as the source of information
for 470 MID estimates (9%), which was almost always a
clinician’s impression of change in health status (452
MIDs, 96%). Investigators less frequently used other an-
chors such as clinical or laboratory data (e.g., hemoglobin



Table 1. Examples of high credibility from studies empirically ascertaining minimal important difference estimatesa

Credibility item Rationale for the item Example of high credibility Study reference

Is the patient or necessary proxy
responding directly to both the
PROM and the anchor?

As anchor-based MIDs aim to
assist in the interpretation of the
magnitude of a difference in a
PROM, it is desirable that the
anchor instrument used to
ascertaining the MID is also
informed by patients, as
opposed to clinicians or a
distant proxy. Thus, the MID
used to interpret the PROM truly
reflect the patients’ perspective.

‘‘At each visit, patients completed the
HAQ-DI (0e3) and VAS for pain,
fatigue, sleep, and global status, which
ranged from 0 (none) to 100 mm (very
severe). Patients also completed a 5-
point Likert scale of change that asked,
‘‘How would you describe your overall
status since the last visit?’’

Sekhon S, Pope J; Canadian
Scleroderma Research
Group, Baron M. The
minimally important
difference in clinical
practice for patient-centered
outcomes including health
assessment questionnaire,
fatigue, pain, sleep, global
visual analog scale, and SF-
36 in scleroderma. J
Rheumatol. 2010 Mar;
37(3):591-8.

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

Anchors that are easily
understandable and relevant to
patients directly measure
change in health status
(function, symptoms, treatment
success, disease severity, or
prognosis of future events such
as death, job loss, disability,
etc.)

‘‘Compared with how your urinary
incontinence was before treatment, do
you feel you are (very much better,
much better, better, about the same,
worse, much worse, very much
worse?).’’

Barber MD, Spino C, Janz NK,
Brubaker L, Nygaard I, Nager
CW, Wheeler TL; Pelvic Floor
Disorders Network. The
minimum important
differences for the urinary
scales of the Pelvic Floor
Distress Inventory and Pelvic
Floor Impact Questionnaire.
Am J Obstet Gynecol. 2009
May; 200(5):580.e1-7.

Has the anchor shown good
correlation with the PROM?

The anchor and PROM should be
measuring the same or similar
underlying construct, and thus
should be moderate to highly
correlated. A poorly correlated
anchor with the PROM will likely
provide misleading MID
estimates.

‘‘The correlations between the GRCS and
the score changes of both scales were
r 5 0.72 (95% CI: 0.66, 0.78) for the
DASH and r 5 0.71 (95% CI: 0.64,
0.76) for the QuickDASH (P! .001 for
both).’’

Franchignoni F, Vercelli S,
Giordano A, Sartorio F,
Bravini E, Ferriero G.
Minimal clinically important
difference of the disabilities
of the arm, shoulder, and
hand outcome measure
(DASH) and its shortened
version (QuickDASH). J
Orthop Sports Phys Ther.
2014 Jan; 44(1):30-9.

Is the MID precise? As with any estimation method,
MID point estimates should be
accompanied by a measure of
variability, for example, 95%
confidence intervals. To judge
the extent to which an MID
estimate is precise, the
confidence interval can be used
to define the likelihood that
inferences about the magnitude
of a treatment effect would
differ at the lower and upper
boundaries of the interval.

‘‘In a pooled analysis the estimated MCID
[for the Fibromyalgia Impact
Questionnaire total score] (95%
confidence interval) was 14% (13; 15)
and for FIQ stiffness it was 13% (12;
14)’’

Bennett RM, Bushmakin AG,
Cappelleri JC, Zlateva G,
Sadosky AB. Minimal
clinically important
difference in the
fibromyalgia impact
questionnaire. J Rheumatol.
2009 Jun; 36(6):1304-11.

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

Even if the authors of the study
claim to estimate an MID,
judgment is needed to
determine whether the selected
groups or thresholds compared
on the anchor instrument
actually reflect a small but
important difference, as
supposed to a moderate to large
one.

‘‘We calculated the changes in RQLQ
score between consecutive visits for
each patient and related these to the
individual patient’s global rating of
change score.’’

‘‘They respond on a 15-point scale from
�7 (a very great deal worse) to 0 (no
change) to þ7 (a very great deal
better). Previous studies have shown
that global rating scores of �1, 0, and
þl are trivial; but changes of þ2 or
greater and �2 or less are important to
patients and can be considered

Juniper EF, Guyatt GH, Griffith
LE, Ferrie PJ. Interpretation
of rhinoconjunctivitis quality
of life questionnaire data. J
Allergy Clin Immunol. 1996
Oct; 98(4):843-5.

(Continued )
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Table 1. Continued

Credibility item Rationale for the item Example of high credibility Study reference

clinically important. Changes of þ3,
þ2, �2, and �3 can be considered
minimally important changes (i.e., the
MID) .’’

Abbreviations: MID, minimal important difference; PROM, patient-reported outcome measure; HAQ-DI, Health Assessment Questionnaire
Disability Index; VAS, visual analogu scale; DASH, Disabilities of the Arm; Shoulder and Hand; GRCS, global rating of change scale; MCID, minimal
clinically important difference; FIQ, Fibromyalgia Impact Questionnaire; RQLQ, Rhinoconjunctivitis Quality of Life Questionnaire.

a Credibility instrument from Devji T, CarrascoeLabra A, Qasim A, Phillips M, Johnston BC, Devasenapathy N, Zeraatkar D, Bhatt M, Jin X,
BrignardelloePetersen R, Urquhart O, Foroutan F, Schandelmaier S, Pardo-Hernandez H, Vernooij RW, Huang H, Rizwan Y, Siemieniuk R, Lytvyn
L, Patrick DL, Ebrahim S, Furukawa T, Nesrallah G, Sch€unemann HJ, Bhandari M, Thabane L, Guyatt GH. Evaluating the credibility of anchor
based estimates of minimal important differences for patient reported outcomes: instrument development and reliability study. BMJ. 2020 Jun
4; 369:m1714.
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level, number of metastatic sites, and forced vital capacity),
performance-based measures (e.g., accelerometry data and
best-corrected visual acuity), and administrative data
(e.g., occurrence of death and rehospitalization) (Table 2).
3.6. Analytical approach for MID estimation

Investigators used a variety of analytical approaches to
compute the MID estimate (Table 3). In MIDs from longi-
tudinal study design (n 5 4,707), investigators most
frequently measured the change in target instrument score
in those who reported a small but important change on
the anchor (49%) or compared the change in those report-
ing a small but important difference with another group
(e.g., patients reporting no change) (18%). Less frequently,
authors used a receiver operating characteristic curve anal-
ysis and seldom other approaches (e.g., regression and AN-
OVA modeling, discriminant function analysis, and linkage
or scale-alignment approaches). In cross-sectional studies
(n 5 616), investigators most frequently compared scores
on the target instrument in groups that differed on the an-
chor (72%), with one-third using regression modeling.
MEDLINE, EMBASE, CINAHL, PSYCINFO (14,840)

Title and abstract screening (10,469)

Full text screening (2,161)

Included studies (585)
MID es mates (5,324)

Fig. 1. PRISMA flowchart st
3.7. Credibility assessment of available MID estimates

In most cases, MID estimates met the first criterion
(n 5 4,456; 84%)dpatients or proxies usually responded
to both the target instrument and the anchor. Investigators
also usually chose easily understandable anchors (second
criterion) (n 5 4,713; 89%). Unfortunately, these easily
understandable anchors frequently represented a
threshold or difference between groups that failed to
reflect a small but important difference (n 5 1,267;
24%) and sometimes were so poorly presented that judg-
ment was not possible (fifth criterion) (n 5 834; 16%).
Investigators typically failed to meet the third and fourth
criteria, usually neglecting to report the correlation be-
tween the target instrument and the anchor (n 5 3,498;
66%), and not enrolling sufficient patients to ensure a pre-
cise estimate of the MID (n 5 2,513; 47%). For the 64%
(n 5 3,409) that used a global rating of change as the an-
chor, very few satisfied the four additional criteria in the
extension of the credibility tool. The duration of time be-
tween the first and second administration of the target
PROM was excessively longdmore than 3 monthsdin
50% (n 5 1,709) of the MIDs, whereas only 8%
(n 5 272) reported correlations between the transition
Duplicates
(4,371)

Excluded
(1,576)

udy selection process.



Table 2. Characteristics of the included studies, patient-reported
outcome measures, and reported minimal important difference
estimates

Study-level data (n [ 585)

Regions (%)

Europe 211 (36)

North America 179 (31)

Asia 46 (8)

Oceania 19 (3)

South America 1 (0)

Africa 1 (0)

Multiple continents 36 (6)

Not reported 92 (16)

Interventions (%)

Surgical/invasive 105 (18)

Pharmacological 85 (15)

Rehabilitation 65 (11)

No intervention 13 (2)

Alternative medicine 9 (2)

Behavioral 3 (1)

Other 43 (7)

Combination of interventions 194 (33)

Not reported 68 (12)

Design (%)

Longitudinal 539 (92)

Cross-sectional 25 (4)

Both 21 (4)

PROM-level data (n 5 526)

Type of PROM and specific area addressed (%)

Disease/condition specific 350 (67)

MSK disorders 89 (26)

Cancer 49 (14)

Urologic/gynecologic 29 (8)

Neurologic 36 (10)

Pain 21 (6)

Other 126 (36)

Symptom specific 109 (21)

Pain 48 (44)

Fatigue 14 (13)

Dyspnea 12 (11)

Gastrointestinal symptoms 6 (5)

Other 29 (27)

Function specific 33 (6)

Physical function 18 (55)

Activities of daily living 5 (15)

Sleep 4 (12)

Social function 3 (9)

Sexual function 2 (6)

Work limitations 1 (3)

Utility index 17 (3)

Generic health profile 13 (2)

Other 4 (1)

(Continued )

Table 2. Continued

Study-level data (n [ 585)

MID-level data (n 5 5,324)

MID direction (%)

Improvement 3,514 (66)

Worsening 956 (18)

Improvement/worsening 695 (13)

Unclear 159 (3)

Nature of the anchor (%)

Global rating of change 3,131 (59)

Change in disease-related outcome 1,242 (23)

Comparison with another group 574 (11)

Satisfaction scale 328 (6)

Prognosis of future events 12 (0)

Comparison with known population(s) 8 (0)

Combination of methods 29 (1)

Source of anchor information (%)

Self-reported 4,399 (83)

Proxy-reported 470 (9)

Laboratory data 147 (3)

Performance-based measure 115 (2)

Combination of types 56 (1)

Self- and proxy-reported 30 (0)

Administrative data 13 (0)

Unclear 94 (2)

Abbreviations: PROM, patient-reported outcome measure, MSK,
musculoskeletal, MID, minimal important difference.
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score and the prescore and postscore on the target instru-
ment (Table 4).

On the basis of the results of this systematic survey, we
developed an inventory of anchor-based MID estimates that
will allow users to search for all available MIDs for PROMs
across all clinical disciplines. For each MID, we have sum-
marized information pertaining to the study design, PROM
characteristics, patient demographics, intervention details,
MID methodology, anchor details, and credibility assess-
ment. Individuals interested in accessing the inventory
can do so here: www.promid.org.
4. Discussion

4.1. Main findings

This first systematic summary of all available anchor-
based MID estimates for PROMs in the medical literature
identified 585 primary studies reporting on more than
5,300 anchor-based MID estimates applicable to 526
distinct PROMs. Studies representing a wide variety of
clinical disciplines, most frequently addressed disease/
condition-specific PROMs and used longitudinal designs
with self-reported global ratings of change. The credibility
of the MID estimates varied substantially, and reporting is-
sues often limited the credibility evaluation.

http://www.promid.org
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4.2. Applications of MIDs for PROM interpretation in
clinical research

Several reports have provided guidance for the use of
MID estimates to facilitate PROM interpretation, an appli-
cation that the inventory will greatly facilitate [19]. Inves-
tigators 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 experienced improvement or worsening greater
than the MIDda so-called ‘‘responder analysis.’’ [20] This
approach allows the presentation of effect estimates using
relative (risk ratio and odds ratio) and absolute measures
(risk difference and number needed to treat for benefit or
harm) [21].

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) [22].
Another approach suggests the use of MIDs for the calcu-
lation of the probability for trial participants to experience
a treatment effect that is greater than or at least equal to the
MID [23,24]. Authors have also suggested a role for MID
estimates for determining sample size calculation [8,24,25].
4.3. Strengths and limitations

We conducted extensive screening using broad inclusion
criteria at a title and abstract level, minimizing the risk of
missing MID estimates due to inconsistencies in terminol-
ogy. Thus, it is likely that our inventory includes a near-
complete collection of anchor-based MIDs in adolescents
and adults reported in the peer-reviewed medical literature,
with a description of salient characteristics, including the
credibility of MID estimates. To ensure documentation of
relevant characteristics and methodological aspects of
MID estimation studies we: i) used a piloted form that un-
derwent iterative testing, ii) conducted extensive calibration
processes and selecting and extracting data in duplicate, iii)
implemented a quality assurance process in which a third
researcher participated as arbiter when clarifying data dis-
crepancies, and iv) created and applied a novel instrument
that proved highly reliable to assess MID estimate credi-
bility [18].

This study also has limitations. The lack of standardized
reporting and nomenclature for MID estimation studies pre-
sented challenges when building search strategies and con-
ducting screening at title and abstract and full-text level,
leaving the possibility that our search missed some MIDs.
Although we likely achieved a near-complete accounting



Table 3. Analytical approach as per study design and operational definition (n 5 5,324)

Design Analytical approach n (%) Operational definition

Longitudinal
design
(n 5 4,707)

Mean change 2,288 (49) The MID was the mean change in PROM scores over time within the subgroup of
participants who reported a small but important improvement (or worsening).

Mean difference 848 (18) The MID was 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 with those in the no change group.

Receiver operating
characteristic
curve

1,054 (22) The MID was the cutoff point that is 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). Other approaches to ROC analysis include
but are not limited to an 80% specificity rule and the use of an optimal likelihood ratio.

Regression and
ANOVA modeling

458 (10) The MID was estimated using regression modelling (either logistic or linear), where the
dependent variable was the change in the PROM score and the independent variable was
the value, rating, or category on the anchor (e.g., ratings on a GROC or score on an anchor
instrument). Alternatively, PROM score at follow-up was used as the dependent variable,
whereas the independent variables were the value, rating, or category on the anchor and
the baseline PROM score. A second approach, although less common, involves using the
anchor as a dependent variable and the PROM as the independent variable. When using
ANOVA modelling, the MID was estimated using as the dependent variable the change in
PROM score and the independent variable the value, rating, or category on the anchor
(e.g., ratings on a GROC or score on the anchor instrument).

Other 10 (0) The MID was estimated using discriminant function analysis, linkage or scale-alignment, or
a combination of different analytical approaches.

Unclear 49 (1) Although a longitudinal design was used, there was insufficient information to determine
the MID analytical method.

Cross-sectional
design
(n 5 616)

Mean difference 444 (72) The MID is the difference in PROM scores between participants who rated themselves as a
little bit better (or a little bit worse) than another participant and participants who rated
themselves as about the same as compared with another participant or the difference in
PROM scores between participants in groups with a different status on the same
condition or disease-related outcome.

Regression
modelling

164 (27) The MID is estimated using regression modelling (either logistic or linear), where the
dependent variable is the PROM score and the independent variable is the value, rating,
or category on the anchor (e.g., score on the anchor instrument).

Unclear 8 (1) Although a cross-sectional design was used, there was insufficient information to
determine the MID analytical method.

Both designs
combined
(n 5 1)

The MID was estimated using a combination of both longitudinal and cross-sectional
designs.

Abbreviations: PROM, patient-reported outcome measure, MID, minimal important difference, GROC, global rating of change, ROC, receiver
operating characteristic curve.
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of MID studies published in the peer-reviewed medical
literature, ensuring completeness in future updates will
require including the gray literature (e.g., conference ab-
stracts and other PROM databases). Finally, our study is
currently comprehensive only to October 2018. This inven-
tory is, however, part of a continuous effort to secure access
to the most updated MID estimates; the process of
retrieving studies published since 2018 is currently under-
way and is part of a plan to continuously add new MIDs
to our living web-based MID inventory (PROMIDd
www.promid.org).

Finally, how to proceed when there are numerous MIDs
available remains a challenge. As we note in the following
sections, the credibility assessment is certain to provide
useful guidance. However, our preliminary work suggests
that for a given instrument, there may be multiple alterna-
tive credible MIDs from which to choose. Addressing this
situation is an important part of our ongoing work with
the inventory.
4.4. Insights and implications for the use of MID
estimates

A number of insights emerged from this study. First,
there are a large number of MID estimates available that in-
vestigators can use to inform the interpretation, in random-
ized trials, systematic reviews, and clinical practice
guidelines, of a great many PROMs across a wide variety

http://www.promid.org


Table 4. Credibility assessment of MID estimates a

Core credibility items (n [ 5,324): 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?

856 (16) - - 4,456 (84) 12 (0)

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

152 (3) 345 (6) 950 (18) 3,763 (71) 114 (2)

3. Has the anchor shown good correlation with the PROM? 333 (6) 913 (17) 466 (9) 114 (2) 3,498 (66)

4. Is the MID estimate precise? 2,513 (47) 808 (15) 487 (9) 802 (15) 714 (13)

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

1,267 (24) 1,275 (24) 1,628 (31) 320 (6) 834 (16)

Extension credibility items (n 5 3,409): Count (%)

1. Is the amount of elapsed time between baseline and
follow-up measurement for MID estimation optimal?

1,709 (50) 698 (20) 307 (9) 576 (17) 119 (3)

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

10 (0) 8 (0) 13 (0) 82 (2) 3,296 (97)

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

13 (0) 12 (0) 23 (1) 25 (1) 3,336 (98)

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?

49 (1) 18 (1) 10 (0) 9 (0) 3,323 (97)

Abbreviations: PROM, patient-reported outcome measure; MID, Minimal important difference.
a Devji T, Carrasco-Labra A, Qasim A, et al. Evaluating the credibility of anchor based estimates of minimal important differences for patient

reported outcomes: instrument development and reliability study. BMJ (Clinical research ed). 2020; 369:m1714.
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of clinical areas. Second, individual studies often report
several MIDs, usually for only one or two PROMs; for in-
dividual PROMs, there are often between one and five
available MID estimates but occasionally far more. Third,
investigators make use of a variety of methodologies to
generate anchor-based MIDs, the relative merits of which
remain to be established. Fourth, although easily under-
standable and relevant anchors to which patients or proxies
responded directly informed the majority of MIDs, most
studies failed to report the correlation between the PROM
and the anchor and failed to enroll sufficient patients to
ensure precise estimates. The substantial deficiencies
observed in many studies highlight the need for improve-
ments in the methodology of developing MID estimates.

All alternatives for using MIDs rely on the availability
of credible and applicable MID estimates for the context
of interest. Currently, choosing an optimal MID estimate
for a given PROM presents two important challenges: 1)
users of MIDs need to, ideally, conduct comprehensive sys-
tematic reviews to identify primary studies reporting MID
estimates for the PROM of interest and 2) as our study
showed, more than one estimate would likely be available,
requiring decisions of which estimate(s) to use. The credi-
bility assessment of the MID constitutes a key, if not a pre-
eminent criterion, for this choice.

Recent publications provide examples of practical appli-
cations of MID estimates for improving the interpretation
of PROMs in the context of primary studies, systematic re-
views, and clinical practice guidelines [13,23,26e28]. By
providing easy access to available MIDs, including
assessments of their credibility, this inventory will reduce
the time, effort, and likelihood of error in MID estimate se-
lection and, in doing so, close the gap between MID estima-
tion studies and their subsequent application in clinical
research and practice.
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