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‘A difference which makes no difference is no difference at all’ 
- William James 

Clinicians must interpret the findings of trials and systematic reviews 
and determine if an intervention of interest is of benefit to the patient. In 
this regard, a patient reported outcome has been defined as one that is 
reported by the patient without interpretation of their response by a 
clinician or anyone else, and the patient reported outcome measures 
(PROM) are instruments, normally self report questionnaires, which are 
employed to measure a patient reported outcome [1]. Patient reported 
outcomes are frequently the outcome of most importance to patients and 
their families. It is erroneous to assume that an intervention is of clinical 
relevance to the patient simply because first, a difference in a patient 
reported outcome is present and second, the difference is statistically 
significant, that is the p value is established to be below a certain 
threshold. If a difference is statistically significant, then it is not math-
ematically likely to have occurred by chance should the intervention be 
ineffective, and it may lead to either a difference that is imperceptible to 
the patient on the one hand or to a difference which the patient per-
ceives as meaningful on the other hand. In 1989, Jaeschke et al. 
described the minimum clinically important difference (MCID) as the 
smallest difference in score in the domain of interest which the patient 
perceives as beneficial and would mandate, in the absence of trouble-
some side effects and excessive cost, a change in the management of the 
patient [2]. The MCID has the potential to bridge the gap between sta-
tistical significance and clinical meaningfulness, and is one of the most 
relevant concepts in contemporary trials and systematic reviews. 

For any PROM, such as the pain score, the MCID can be calculated by 
either the anchor, sensitivity and specificity, distribution or Delphi 

based approach [3,4]. In the anchor approach, the change in the PROM 
score is correlated to an external criterion. Importantly, it is debatable if 
this external criterion or anchor should be an objective clinical end point 
or another PROM [4–7]. Some argue that the method of anchoring one 
PROM to another is circular in nature and statistically incorrect [5], but 
it is our opinion that the PROM should remain anchored in a direct and 
subjective manner to those who perceive it. In doing so, the anchor is 
hence likely to have a firm association with the PROM of interest. If the 
anchor has a very weak or no relationship with the PROM, then the 
PROM may provide misleading information in determining if a clinically 
meaningful change has occurred [8]. Studies most commonly compare 
the PROM scores to the patient's answers to the Global Assessment 
Rating in which they assess themselves as better, unchanged or worse. 
The MCID is estimated to be the magnitude of change on the PROM of 
interest which results in an improvement in the status of the patient on 
the Global Assessment Rating to a little better or somewhat better 
(Fig. 1) [4]. One of the drawbacks of the anchor based approach is that 
the MCID depends on the number of levels present on the scale of the 
external criterion. Should the scale have a greater number of levels, then 
the difference between each adjacent level is decreased and the MCID 
value is reduced. In the sensitivity and specificity based approach, a 
receiver operating characteristics curve is used to establish the patient 
reported outcome score with optimal sensitivity and specificity (Fig. 2) 
[3,4]. The sensitivity is the proportion of patients who report an 
improvement in the external criterion and whose PROM score exceeds a 
particular MCID value, and the specificity is the proportion of patients 
who do not report an improvement in the external criterion and whose 
PROM score is less than a threshold MCID value. 
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In the distribution approach, the change in the PROM score is 
correlated to a measure of statistical variability such as the standard 
deviation, standard error of measurement, minimum detectable change 
and the effect size [3,4]. Interestingly, in a systematic review, the MCID 
in most studies was estimated to be approximately half a standard de-
viation [9]. The authors explained this relatively consistent association 
by relating their findings to a study published by Miller in which par-
ticipants were able to accurately differentiate a number of particular 
stimuli till the number of categories reached seven, reflecting the uni-
formity in the limits of human discrimination. They hypothesized that 
differences in the PROM score which were less than half a standard 
deviation remained under the discriminatory capacity of patients. The 
standard error of measurement is the variation in the score due to the 
unreliability of the PROM, and a difference smaller than the standard 
error of measurement is therefore likely to represent the presence of 
measurement error rather than true observed difference [3,4]. If the 
measurement error, however, has a wide range, then it is possible that a 
clinically meaningful change may lie within the variation of measure-
ment [8]. One standard error of measurement has been associated with 
the MCID. The effect size is the change in the PROM score divided by the 
standard deviation of the baseline score, and the MCID is estimated by 
multiplying the standard deviation of the baseline score by 0.2, the 
accepted value for a small effect size [3,4]. One of the shortcomings of 
the distribution based approach is that it overlooks the fundamental 
purpose of MCID to relate change to clinical meaningfulness. In the 
Delphi approach, an iterative and multistep process is followed to ach-
ieve a convergence of opinion among experts [10]. They initially receive 
an open ended or structured survey instrument and, in subsequent 
rounds of data collection, the responses in the previous round are 
summarized and experts requested to revise their judgments or specify 

the reasons for remaining outside the consensus. Some of the weaknesses 
of the Delphi based approach include the problem of low response rates 
and investigators influencing and shaping expert opinions through the 
selection of summarized responses. None of the anchor, sensitivity and 
specificity, distribution or the Delphi based approaches represent the 
gold standard and significant variability can be present in their esti-
mation of the MCID. It is thus recommended that multiple methods 
should be used in a complementary way to triangulate the MCID. 

Pain scales such as the numerical rating scale are incomplete and 
unidimensional constructs of the subjective pain experience for the pa-
tient. They are, however, the most widely used metrics of pain following 
surgery, and are valuable for the assessment and monitoring of post-
operative pain. In a systematic review that examined the MCID of the 
visual analogue and numerical rating scale for acute pain, as determined 
by the anchor based approach, only eight of the included 37 studies 
focused on the perioperative period [7]. Of these, three were conducted 
in the context of dental surgery, one in knee surgery, three in a mixed 
cohort of surgeries and one in laparotomies. The absolute MCID, on a 
standardized 100 mm pain scale, ranged from 8 to 40 mm in 30 studies 
and the relative MCID varied from 13 to 85% in 15 studies. In a pro-
spective observational study which included an unselected cohort of 
patients recovering from surgery, the MCID of the visual analogue scale 
for postoperative pain was established with the use of triangulation of 
the anchor and distribution based methods [11]. The absolute MCID, on 
a standardized 100 mm pain scale, was 9.9 mm. No studies, to our 
knowledge, have investigated the MCID for postoperative opioid con-
sumption. The quality of recovery questionnaires provide a global 
measure of health status following anaesthesia and surgery, and the 
quality of recovery-15 scale contains items related to emotional state, 
pain, physical comfort, physical independence and psychological 

Fig. 1. Illustration of the anchor based approach to calculate the MCID. The MCID is estimated to be 20 mm on a standardized 100 mm pain scale as this magnitude 
of change leads to an improvement in the status of the patient on the Global Assessment Rating from no change to somewhat better. 
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support with a maximum score of 150 [12]. In a prospective observa-
tional study, performed in a mixed cohort of patients recovering from 
surgery, and a subsequent reanalysis, the absolute MCID of the quality of 
recovery-15 score was found with the use of similar triangulation 
methods to be 6 [11,13]. The MCID has the potential to vary depending 
on many clinical and methodological factors and is hence population 
specific. Such influencing factors may include the age and sex of the 
patient, cultural setting, preoperative disease pathology, duration of 
disease, presence of preoperative pain, comorbidities, nature of surgery, 
type of scale used for the PROM, and the postoperative basal analgesic 
regimen and baseline score on the PROM [14,15]. In the previously 
mentioned systematic review that explored the MCID for acute pain, one 
of the studies revealed the MCID to be higher in male compared to fe-
male patients [7]. Further, the type of pain scale did not impact on the 
MCID. They showed that the baseline pain score was associated with the 
absolute MCID. For each 10 mm increase in the baseline pain score on a 
standardized 100 mm pain scale, the MCID increased by 3.1 mm and this 
translated into patients with an initial pain score of less than 40 mm, 40 
to 70 mm and more than 70 mm needing a MCID of 6, 13 and 22 mm, 
respectively. 

In the absence of adequate evidence in the literature in regard to 
population specific MCIDs, clinicians have instead resorted to setting 
their own clinician perceived minimal important differences (MID) to 
calculate the sample size of their randomized controlled trials and 
support the interpretation of the clinical meaningfulness of their results. 
Importantly, the clinician perceived MID is not the same as the patient 
perceived MCID. The clinician perceived MID but not the patient 
perceived MCID is based only on the expectations of the clinicians, 
previous studies and what is considered to be scientifically or theoreti-
cally interesting to the clinicians, and the clinician perceived MID is 
influenced by pragmatic constraints such as the access to the population 
of interest, funding and time [16]. In a systematic review, the clinician 
perceived MID for the pain score at rest and on movement as well as the 
cumulative intravenous morphine equivalent consumption at 24 h was 
determined following total hip and knee arthroplasty in 570 randomized 
controlled trials [17]. For the pain score at rest and on movement, the 
absolute clinician perceived MID was 15 and 18 mm on a standardized 
100 mm pain scale, respectively, and the relative clinician perceived 

MID for the pain score at rest and on movement was 30%. For the cu-
mulative intravenous morphine equivalent consumption at 24 h, the 
absolute and relative clinician perceived MIDs were 10 mg and 40%, 
respectively. In comparison to these clinician perceived MIDs, the pa-
tient perceived MCIDs of the visual analogue scale with respect to 
postoperative pain subsequent to total hip and knee replacement have 
been established to be greater at 18.6 and 22.6 mm, respectively [18]. 
Given that these are clinician perceived MIDs rather than patient 
perceived MCIDs, however, we would suggest clinicians to exercise 
caution and not set the threshold of the clinician perceived MID un-
necessarily high. 

In randomized controlled trials, the type one error rate, that is the 
probability of rejecting the null hypothesis if it is true, power, that is the 
probability of uncovering a statistically significant result should there be 
a true difference, standard deviation and the minimum effect size of 
interest are fundamental in the estimation of the required sample size. 
The minimum effect size of interest can be the MCID or clinician 
perceived MID, but it has been reasoned that it does not have to be either 
of these as long as this minimum effect size remains clinically or 
scientifically relevant [16]. Importantly, the minimum effect size of 
interest is equivalent to the minimum detectable difference and trials 
would not be able to confirm or exclude differences lower than this 
prespecified value [19]. If the threshold of the clinician MID were to be 
set inappropriately high, then trials would be unable to identify lesser 
effects which may be either representative of the determined patient 
perceived MCID or the as of yet undetermined population specific MCID. 
In noninferiority and equivalence trials, the MCID establishes the 
threshold at which noninferiority or equivalence is confirmed. If one 
intervention does not give rise to a difference in favorable outcomes that 
is greater than the MCID, then noninferiority is declared. In superiority 
trials, the MCID establishes the threshold at which superiority is 
confirmed. If one intervention leads to a difference in favorable out-
comes that is greater than the MCID, then superiority is declared. In 
systematic reviews, the selection of the MCID can result in differences in 
interpretation of the outcomes. Interestingly, in a meta-analysis that 
evaluated the erector spinae plane block in surgery for breast cancer, its 
analgesic efficacy was concluded to be statistically significant yet not 
clinically meaningful as the differences in outcomes were smaller than 

Fig. 2. Illustration of the receiver operating characteristics curve. The MCID is the point on the receiver operator characteristics curve which results in the optimal 
trade off between sensitivity and specificity. 
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the prespecified MCID [20]. Subsequent correspondence questioned the 
value of their MCID and therefore recommended this conclusion to be 
interpreted with caution [21]. 

The MCID does have, however, several pitfalls and weaknesses. If the 
patients were to be at low risk of moderate to severe postoperative pain 
or the basal analgesic regimen were to reduce the pain score to negli-
gible values, for example, then the effect of a relatively efficacious 
intervention may not provide a clinically meaningful difference as 
defined by the absolute MCID. In other words, when viewed through the 
lens of absolute MCID, patients with a greater baseline pain score are 
likely to be more responsive to the influence of an intervention of in-
terest. Should the mean difference of a particular outcome in a trial not 
reach the threshold of the MCID, it is still plausible that many of the 
patients may have benefitted from the intervention, and this possibility 
can be characterized by the presentation of responder analysis and 
number needed to treat [22]. Further, in a placebo controlled trial, the 
results represent the difference between placebo and intervention and 
not the difference between no intervention and intervention. The pla-
cebo effect is not inconsiderable in magnitude, and thus the effect of an 
intervention may not be clinically meaningful compared to placebo but 
may be clinically meaningful relative to no intervention in clinical 
practice. Moreover, the lack of sufficient population specific MCIDs in 
the literature has resulted in the application of the MCID from one 
population to another nonrelated population. In a systematic review of 
the pectoralis nerve block in surgery for breast cancer, for instance, the 
MCID for the pain score originated from studies which investigated 
chronic breast pain [23]. The validity of extrapolating the MCID from 
chronic or nonsurgical pain to acute perioperative pain remains un-
known. Importantly, the MCID is the minimum standard of clinical care 
we should be striving to achieve for our patients so they feel better. The 
patient acceptable symptom state (PASS), complementary to the MCID, 
is the value beyond which patients feel good and well [15]. Even though 
the original description of MCID did incorporate side effects and cost, its 
anchor and distribution based derivations do not consider these, but as 
clinicians we should take account of the side effects and cost as part of a 
shared decision making process with the patient. 

In conclusion, the MCID provides us with a way to interpret the 
clinical meaningfulness of statistically significant results for our pa-
tients. In view of this, there is an urgent requirement for clinicians to 
establish the MCID for outcomes relevant to specific populations of 
patients. Until sufficient progress has been made with respect to this, we 
recommend clinicians, trialists and systematic reviewers to remain 
cautious and not set the threshold of the MCID unreasonably high to 
prevent erroneous evaluations of the efficacy of individual anesthetic 
interventions. 
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