
1 

 

Minimal clinically important difference in means in vulnerable populations: challenges and solutions  

 

Janet L. Peacock, Jessica Lo, Judith R.  Rees, Odile Sauzet 

 

PP

SUPPLEMENTARY INFORMATION 

 

 

PP

Contents 

1. S1: Description of the ‘distributional approach’ (pages 2-5) 

 

2. S2-S4 (tables): Illustrations of the effect of a small difference in mean z-score (pages 6-8) 

 
 

  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-052338:e052338. 11 2021;BMJ Open, et al. Peacock JL



2 

 

S1: DESCRIPTION OF THE ‘DISTRIBUTIONAL APPROACH’  

  

It is straightforward to calculate the difference in means and the corresponding 95% confidence interval when comparing two samples. This uses 

the t distribution and assumes that the data follow a Normal distribution or that they can be transformed to a Normal distribution, for example 

using a logarithmic transform.  

 

We sometimes wish to also dichotomise continuous data using a clinically meaningful cut-point and then calculate the proportion below the cut-

point and hence the difference in proportions. This difference in proportions can be useful in helping to interpret the observed difference in means 

but has the disadvantage of discarding data and losing statistical power. The example below illustrates this. 

 

Outcome: Birthweight (g) Non-smoker 

N=156 

Smoker 

N=114 

P value 

Mean (SD) 3360 (535) 3192 (483) 0.008 

% low birthweight 4.5% (7/156) 7.0% (8/114) 0.370 

 

In this example the continuous outcome, birthweight, has been analysed using two forms of outcome:  i) the means and ii) the proportion below 

2500g (low birthweight). These two outcomes are derived from the same dataset containing 270 observations. We can immediately see that the 

comparison of means is statistically significant but the comparison of proportions (or percentages) is not. This occurs because power is lost when 

the data are dichotomised because each birthweight is effectively replaced by a yes/no variable: ‘low birthweight’ = yes or low birthweight = no.   

 

With the distributional approach, the proportions are calculated as a mathematical function of the means and standard deviation using the whole 

data set and so there is no loss of power. The approach is similar to that which we use when we calculate a reference range when we choose a cut-

off that gives a pre-determined proportion in the tail, such as 2.5% for many reference ranges. With the distributional approach for 

dichotomisation, we choose the cut-off and then calculate the proportion of the population that we would expect to lie beyond it. These 

calculations make the assumption that the data follow a Normal distribution or can be transformed to Normal.  

 

In order to preserve statistical power for comparing proportions to be equivalent to the comparison of means, we need to also calculate the 

standard error of the proportions and difference in proportions as a function of the means and standard deviations. The derivation of this is shown 

in full in our paper.P

1
P A Stata programme2 and an R programme are available to do the calculations ( 33T33TUUhttp://wwwhomes.uni-

bielefeld.de/osauzet/software.html UU33T33T). 

 

An example with labelled Stata output is shown in the figure below. It shows the comparison of mean FEVRR1RR z-score in two groups of children 

defined by the type of ventilation they received at birth due to prematurity.   In the example, the Stata command calculates the mean difference 
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using a t test and then calculates the distributional proportions. The mean difference in FEVRR1RR z-score between the groups is -0.35 (95%CI: -0.61 to -

0.09), p=0.009. The distributional difference in proportions is 11.8 percentage points (95% CI: 3.0 to 20.6). 

 

The results should always be reported as the difference in means with its 95% CI alongside the difference in distributional proportions and 95% CI.  

 

Further extensions of the method include: 

 

1. When groups have unequal variance3 

2. When the data are skewed4 

3. When a regression approach, including a mixed effects model,  is needed to adjust for other factors5 

4. Impacts on meta analysis6 
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Figure: Example Stata output to calculate the distributional proportions for the unifactorial analysis of lung function z-scores in two groups 

 

  

 

. distdichoi 121 -0.95 1.02 127 -0.60 1.08 -1.28 

 

Two-sample t test with equal variances 

------------------------------------------------------------------------------ 

         |     Obs        Mean    Std. Err.   Std. Dev.   [95% Conf. Interval] 

---------+-------------------------------------------------------------------- 

       x |     121        -.95    .0927273        1.02   -1.133594   -.7664065 

       y |     127         -.6    .0958345        1.08   -.7896537   -.4103463 

---------+-------------------------------------------------------------------- 

combined |     248   -.7707661    .0675372    1.063576   -.9037883    -.637744 

---------+-------------------------------------------------------------------- 

    diff |                -.35    .1335365               -.6130207   -.0869793 

------------------------------------------------------------------------------ 

    diff = mean(x) - mean(y)                                      t =  -2.6210 

Ho: diff = 0                                     degrees of freedom =      246 

 

    Ha: diff < 0                 Ha: diff != 0                 Ha: diff > 0 

 Pr(T < t) = 0.0047         Pr(|T| > |t|) = 0.0093          Pr(T > t) = 0.9953 

 

 

Distributional estimates for the comparison of proportions below the cut-point -1.28 

Standard error computed under the hypothesis that the ratio of variances is equal to 1 

 

-------------------------------------------------------------- 

Group      |   Obs      Mean      Std dev.    Dist. prop. 

-----------+-------------------------------------------------- 

1          |    121        -.95        1.02     .3767837 

2          |    127         -.6        1.08     .2588468 

-----------+-------------------------------------------------- 

Stat       |   Estimate  Std error    [95% Conf. Interval]     

-----------+-------------------------------------------------- 

Diff. prop |  .1179368   .0449058     .0299231    .2059506 

Risk ratio |  1.455624   .1438869     1.097924    1.929861 

Odds ratio |  1.731085   .2098141     1.147425    2.611635 

-------------------------------------------------------------- 

    Stata command (immediate form) distdichoi 

n1, mean1, SD1, n2, mean2, SD2 cutpoint 

    t test results for comparing means:                        

difference in means, 95% CI, P value  

    distributional proportions:                        

difference, 95% CI:                                                   
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ILLUSTRATIONS OF THE EFFECT OF A SMALL DIFFERENCE IN MEAN Z-SCORE  

 

S2 Table:  Illustration of the effect of a small difference in mean z-scores in different populations. Mean difference=0.25 

Centile to define 

high risk 

Sample 1 

Population 

mean z-score 

Sample 2 

Population 

mean z-score 

Difference in 

mean z-scores 

(sample1-sample2) 

Difference in % 

at high risk 

Difference 

expressed 

as NNT P

1 

<2.5 P

th
P  0 -0.25 0.25 1.8 % points 56 

<5th  0 -0.25 0.25 3.2 % points 31 

<10th  0 -0.25 0.25 5.1 % points 20 

      <2.5th  -0.5 -0.75 0.25 4.1 % points 24 

<5th  -0.5 -0.75 0.25 6.0 % points 17 

<10th  -0.5 -0.75 0.25 8.0 % points 13 

      <2.5th  -1 -1.25 0.25 7.0 % points 14 

<5th  -1 -1.25 0.25 8.7 % points 11 

<10th  -1 -1.25 0.25 9.8 % points 10 

1 NNT: Number Needed to Treat = 1/difference as proportion eg for 1.8% points, 1/0.018=55.555, rounded up gives 56. 
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S3 Table: Illustration of the effect of a small difference in mean z-scores in different populations. Mean difference=0.33  

Centile to define 

 high risk 

Sample 1 

Population 

mean z-score 

Sample 2 

Population 

mean z-score 

Difference in  

mean z-scores 

(sample1-sample2) 

Difference in % 

 at high risk 

Difference 

expressed as 

NNTP

1 

<2.5 P

th
P  0 -0.33 0.33 2.7% 37 

<5th  0 -0.33 0.33 4.5% 22 

<10th  0 -0.33 0.33 7.1% 14 

      <2.5th  -0.5 -0.83 0.33 5.7% 18 

<5th  -0.5 -0.83 0.33 8.2% 12 

<10th  -0.5 -0.83 0.33 10.9% 9 

      <2.5th  -1 -1.33 0.33 9.6% 10 

<5th  -1 -1.33 0.33 11.7% 9 

<10th  -1 -1.33 0.33 13.0% 8 

1 see footnote to S2 Table for explanation of NNT 
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S4 Table: Illustration of the effect of a small difference in mean z-scores in different populations. Mean difference=0.50  

Centile to define 

 high risk 

Sample 1 

Population 

mean z-score 

Sample 2 

Population 

mean z-score 

Difference in 

mean z-scores 

(Sample1-sample2) 

Difference in % 

at high risk 

Difference 

expressed  

as NNT P

1 

<2.5 P

th
P  0 -0.5 0.5 4.7% points 21 

<5th  0 -0.5 0.5 7.7% points 13 

<10th  0 -0.5 0.5 11.7% points 9 

      <2.5th  -0.5 -1.0 0.5 9.6% points 10 

<5th  -0.5 -1.0 0.5 13.4% points 7 

<10th  -0.5 -1.0 0.5 17.2% points 6 

      <2.5th  -1 -1.5 0.5 15.4% points 6 

<5th  -1 -1.5 0.5 18.3% points 5 

<10th  -1 -1.5 0.5 19.7% points 5 

1 see footnote to S2 Table for explanation of NNT 
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