Editorial

Minimal Clinically Important Difference, Maximum Impact
Cor J. Kalkman, M.D., Ph.D.

P

Image: J. P. Rathmell.
This editorial accompanies the article on p. 1362.
Accepted for publication March 2, 2020. From the Division of Anesthesiology, Intensive Care, and Emergency Medicine, University Medical Center Utrecht, Utrecht, The Netherlands.
Copyright © 2020, the American Society of Anesthesiologists, Inc. All Rights Reserved. Anesthesiology 2020; 132:1296–8. DOI: 10.1097/ALN.0000000000003285

1296

June 2020

ANESTHESIOLOGY, V 132 • NO 6

Copyright © 2020, the American Society of Anesthesiologists, Inc. Unauthorized reproduction of this article is prohibited.

Downloaded from http://pubs.asahq.org/anesthesiology/article-pdf/132/6/1296/517994/20200600_0-00009.pdf by guest on 20 September 2021

or postoperative cognitive dysatients consent to undergoing
function as primary outcome.
surgery in the hope that the
Although such study endpoints
procedure will decrease pain and
are clearly important—and often
disability and/or improve prognoassociated with symptoms and
sis and quality of life. Optimizing
patient complaints—each of these
the entire perioperative trajectory
can also be present without any
should contribute to high-quality
sign of new disability of decreased
patient outcomes and is the aim of
quality of life. In contrast, when we
perioperative medicine.
ask the patient to report changes
In this issue of Anesthesiology,
in disability and quality of life
Shulman et al.1 have undertaken
after anesthesia and surgery, the
the huge task of trying to idenresults are considered patient-centify what constitutes a meaningful
tered: They matter to patients and
change in disability—from the
impact their daily lives. Patientpatient’s perspective—after surreported changes in disability are
gery. The same authors previously
the end result of all perioperative
demonstrated that a brief 12-item “When selecting a patient-cendisability questionnaire, the World
tered outcome…for a large pathophysiologic and psychologic
effects on the patient’s well-beHealth Organization’s Disability
clinical trial…, we must agree ing and daily functioning. When
Assessment Schedule (WHODAS
2.0), can accurately capture what a clinically meaningful a therapy directed at the primary
pathophysiology is also associated
changes in disability after surgery difference is.”
with potentially serious side-efand thus can be used as a valid
fects—for example, anticoagulant
primary endpoint for perioperatherapy—patient-reported outcomes such as WHODAS
tive clinical trials.2 WHODAS 2.0 has been internationally
2.0 may be better able to capture the combined net treatvalidated, can be completed by the patient in 5 min, and is
ment result in terms of benefits and harms. Designers of
widely used in all areas of medicine. The level of disability
large trials therefore increasingly avoid composite pathois measured on six dimensions: cognition, mobility, self-care,
physiology outcomes, such as myocardial injury, cardiac
interpersonal relationships, work and household roles, and
death, or stroke, which only capture events and disease
participation in society. It can be used on paper, online, and
states as the primary endpoint. Instead, the focus is on
in a telephone interview; should the patient be incapacipatient-centered outcomes, with composites as important
tated, a proxy (caregiver) can complete the questionnaire.
secondary endpoints.
The goal of perioperative research is to identify and fill
The majority of data for the current analysis by Shulman
existing knowledge gaps. However, only high-quality clinet al. came from the REstrictive versus LIbEral Fluid
ical studies can tell us what really works—or what does
Therapy in Major Abdominal Surgery (RELIEF) trial,
not—and provide meaningful guidance for daily practice
aimed to bring clarity in the restricted versus liberal periopto help us achieve the best patient outcomes. Because
erative fluids debate.3 In that study, 3,000 high-risk patients
large perioperative clinical trials are costly and time-consuming, designers must carefully consider the selection of
undergoing major abdominal surgery randomly received
their primary study endpoint. Until recently, many raneither a restrictive or liberal intravenous-fluid regimen up
domized, controlled trials in perioperative medicine used
to 24 h after surgery. Disability-free survival at 1 yr was the
one or more indicators of pathophysiology, such as postprimary study outcome. There was no difference in disabiloperative myocardial injury, lesions on cerebral magnetic
ity after 1 yr, although more kidney injury was seen in the
resonance imaging (occult stroke), acute kidney injury,
restrictive fluids group.
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When selecting a patient-centered outcome as primary
endpoint for a large clinical trial in perioperative medicine,
we must agree what a clinically meaningful difference is.
Standardization of patient-centered outcomes—informed
by studies such as the one by Shulman et al.—may greatly
improve the reliability and comparability of future perioperative trials and may help researchers to decide on efficient
sample sizes.
Only the patient can decide on what defines a meaningful change in disability. The authors cleverly combined the
patient’s opinion regarding the success of surgery with the
changes in disability as measured with WHODAS 2.0; in
this way they could anchor the abstract disability scores to
the perceived benefit or harm from the surgery and arrive
at the minimal clinically important difference in disability.
In addition, they used statistical distribution-based methods
to verify the observed minimal clinically important disability difference. With the WHODAS 2.0 score (converted to
a 0 to 100% scale), a 5% change in disability turned out to
be clinically meaningful from the patient perspective. The
authors were also able to determine that a disability score
less than 16% represents a patient acceptable symptom state
(i.e., a score below which patients still consider themselves
healthy and not disabled). In contrast, a disability score
above 35% indicates important disability. Figure 1 shows
how such changes in disability after anesthesia and surgery
might be interpreted. Knowing these two disability anchor
values and the minimal clinically important difference of

5% can help us design better perioperative studies with disability as patient-centered primary outcome.
A strength of the present work is that it only used data
from patients undergoing anesthesia and surgery because
the minimal clinically important difference might be different in specific patient groups or diseases. Ideally, the
researchers would have had access to large numbers of data
from unselected surgical patients of all ages. As the authors
acknowledge, the data were dominated by older patients
undergoing abdominal surgery, often for cancer (patients
from the RELIEF study). This might have introduced some
bias.To tackle this problem, they performed sensitivity analyses by comparing minimal clinically important differences
in women versus men, older versus younger patients, patients
with or without malignancy, as well as for different types of
surgery. None of these sensitivity analyses resulted in large
deviations from the 5% minimal clinically important difference observed in the combined group. Not unexpected,
for patients with a higher rate of baseline disability, minimal clinically important difference estimates were slightly
higher (i.e., they needed a larger improvement to be clinically meaningful). Consenting patients in clinical trials are
not always representative of the entire population and may
represent better prognostic risk categories and health-literate patients. The authors addressed this limitation by adding
patients from two observational cohorts (one of which is
still enrolling patients) where there was no previous selection based on inclusion criteria for a clinical trial.
When a study’s primary outcome is based on patient
self-report, missing data can become a nightmare for the

Fig. 1. Minimal clinically important difference in disability and patient-acceptable symptom state. The trajectories of six hypothetical patients are indicated by the arrows. Patient disability change arrows: Patient 1 had moderate preoperative disability (World Health
Organization’s Disability Assessment Schedule [WHODAS]: 42); the surgery neither improved nor worsened disability (WHODAS: 45). Patient
2 had preoperative disability (WHODAS: 42); the patient considers the surgery a success, and postoperatively there is no longer any disability
(WHODAS: 9). Patient 3 also had preoperative disability (WHODAS: 49); although the surgery improved disability, postoperatively there was
still some disability (WHODAS: 26). Patient 4 was preoperatively free of disability (WHODAS: 6), but developed postoperative complications
with new disability (WHODAS: 45). Patient 5 was disability-free preoperatively (WHODAS: 5) and remained so after surgery (WHODAS: 9).
Patient 6 had major preoperative disability (WHODAS: 65); although there was clinically important improvement after surgery, she remained
severely disabled (WHODAS: 57).
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both for clinical trials and quality improvement initiatives. I
would definitely consider that a maximum result.
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researchers. If data are missing because patients are not well
and unable to return questionnaires, there is a considerable risk of biased results. When data are missing at random, sophisticated statistical modeling techniques (multiple
imputation) can give best estimates for the missing value.
The authors performed extensive missing data analyses that
did not alter their estimate for minimal clinically important
difference. What might go wrong when large amounts of
data are missing can be seen in a recent study on changes in
disability after free surgical care by the organization Mercy
Ships in Madagascar.4 The authors used WHODAS 2.0
preoperatively (face-to-face) and by telephone 3 months
after surgery interview to measure postoperative changes
in disability. Unfortunately, only 44% of patients could be
reached postoperatively. All patients in this subgroup of
responders reported a significant reduction in their disability score (from 8% to 1%). By the new criteria derived by
Shulman et al., there was no new disability after surgery
in any patient. However, because patients lost to follow-up
were younger, had longer hospital stays, and were more
likely to have experienced postoperative complications, the
change in disability was likely skewed toward the better
outcomes.
Patient-reported outcomes are here to stay. The authors
should really be complemented for this important work.
Agreeing on what constitutes a meaningful clinically
important difference in a patient-reported outcome will
directly impact the sample sizes needed in future perioperative randomized, controlled trials. Thanks to the work
by Shulman et al., we now have reliable anchor points for
postoperative disability: minimal disability, a state that most
patients consider acceptable (less than 16% disability on a 0
to 100 disability scale), the level above which patients definitely have moderate disability that negatively impacts their
daily life (35%), and a minimal clinically important difference in disability of 5%, which informs decision making,

