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Abstract

Objective: To estimate the minimal important change (MIC) and the minimal 
detectable change (MDC) of the Katz-activities of daily living (ADL) index 
score and the Lawton instrumental activities of daily living (IADL) scale. 

Design: Data from a cluster-randomised clinical trial and a cohort study. 

Setting: General practices in the Netherlands. 

Participants: 3184 trial participants and 51 participants of the cohort study 
with a mean age of 80.1 (SD 6.4) years. Measurements: At baseline and 
after 6 months, the Katz-ADL index score (0-6 points), the Lawton IADL scale 
(0-7 points), and self-perceived decline in (I)ADL were assessed using a 
selfreporting questionnaire. MIC was assessed using anchor-based methods: 
the (relative) mean change score; and using distributional methods: the effect 
size (ES), the standard error of measurement (SEM), and 0.5 SD. The MDC 
was estimated using SEM, based on a test-retest study (2-week interval) and 
on the anchor-based method.

Results: Anchor-based MICs of the Katz-ADL index score were 0.47 points, 
while distributional MICs ranged from 0.18 to 0.47 points. Similarly, anchor-
based MICs  of the Lawton IADL scale were between 0.31 and 0.54 points 
and distributional MICs ranged from 0.31 to 0.77 points. The MDC varies by 
sample size. For the MIC to exceed the MDC at least 482 patients are needed. 

Conclusion: The MIC of both the Katz-ADL index and the Lawton IADL scale 
lie around half a point. The certainty of this conclusion is reduced by the 
variation across calculational methods.
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Introduction

With an ageing society, the increase of multimorbidity and growing strain on 
limited resources, the prevention of disability in older people has received 
considerable attention over the last decades. Disability is often defined as 
difficulty of or dependence in activities of daily living (ADL) such as bathing 
and dressing, or instrumental activities of daily living (IADL) such as shopping 
and traveling 1. Older people consider prevention of disability as a patient-
relevant outcome 2. Accurate assessment of ADL and IADL is critical for the 
development and evaluation of interventions designed to prevent disability 3. 
The Katz-ADL index score and Lawton IADL scale are frequently used to 
assess changes in ADL and IADL in community-living older people, both in 
research and in clinical practice 4. Developed as patient-reported outcomes 
measures (PROM), they are convenient to administer, easy to apply and 
cheap. Apart from validity and reliability, interpretability of measurements 
is an important concept and refers to the clinical meaning of (changes in) 
scores. Interpretability includes two measures, the minimal important change 
(MIC) and the minimal detectable change (MDC) 5.
The minimal important change (MIC) is defined as the smallest change in 
score in the outcome of interest that patients or informed proxies perceive 
as important, either beneficial or harmful, which would lead the patient or 
clinician to consider a change in their behavior or in management 5-7. 
However, with scarcity of research on the MIC of (I)ADL scales, interpreting 
the clinical relevance of treatment effects measured by the scales remains 
challenging 7, 8. The minimal detectable change (MDC) refers to the smallest 
change that can be detected by the instrument, beyond measurement error 9. 
So, if an instrument’s MDC exceeds the MIC, the change might be important 
but cannot be distinguished from measurement error 5. The aim of this study 
is to estimate the MIC and the MDC of the Katz-ADL index score and the 
Lawton IADL scale in community-living older people.

Methods

Design and setting
Data from two different studies were used 10, 11. We used data of the intervention 
and control group of a clusterrandomised trial on the effect of multifactorial 
interventions to prevent the onset of new disability in community-living older 
people 10. This study was conducted in 24 general practices in the northern 
region of the Netherlands between December 2010 and 2014. We also used 
data from two general practices from a prospective cohort study in the central 
region of the Netherlands. In total, 51 participants were included in the test-
retest study. Measurements began in April 2012 and the cohort was followed 
up for 12 months. Both studies have been approved by the Medical Ethics 
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Committee of the Academic Medical Center, University of Amsterdam, in the 
Netherlands (protocol ID MEC10/182).

Study population
In both studies all community-living people aged 70 years and over were 
eligible for inclusion. The GP excluded people expected to have a life 
expectancy less than three months, suffered from dementia, did not 
understand Dutch, planned to move or spend a long time abroad, or lived 
in a nursing home. Participants signed informed consent before inclusion. 
Participant recruitment was described in detail elsewhere 10. For the present 
study, we included participants with one or more disabilities in ADL or IADL at 
baseline (3184 out of 6668 participants in the trial and 51 out of 86 participants 
in the test-retest study) thus obtaining data with normally distributed changes 
in (I)ADL functioning.

Measurements
In both studies baseline assessment consisted of a selfreport questionnaire 
containing demographics, comorbidities, the Katz-ADL index score, the 
Lawton IADL scale) 12,13, self-perceived change in (I)ADL, health-related quality 
of life (EQ-5D) 14, psychological and social health status (RAND-36) 15, and 
variables that were associated with decline in (I)ADL such as polypharmacy 
and impaired memory. Baseline measures were described in detail elsewhere 
10. In both studies, the same self-report questionnaire was conducted at six 
months follow-up. Persons of general practices who participated in the test-
retest study received the same questionnaire along with an information letter 
after two weeks. For the analyses of the MIC, baseline and 6-month data of 
the trial were used. For the analyses of the MDC, baseline and 6-month data 
of the trial and baseline and 2-week data of the cohort study were used. 

ADL and IADL functioning 
ADL functioning was measured using the Katz-ADL index score, which 
consists of six dichotomous questions on bathing, dressing, toileting, transfer, 
incontinence and eating. Scores range from zero to six points and a higher 
score indicates more dependence 12. IADL disability was measured using 
the Lawton IADL scale, which consists of seven dichotomous questions on 
housekeeping, meal preparation, shopping, telephone use, transportation, 
medications use, and budgeting. Scores range of zero to seven points and 
a higher score indicates more dependence 13. To calculate change at six 
months, the (I)ADL scores at six months were subtracted from the baseline 
(I)ADL scores.

Self-perceived decline in (I)ADL used as an external anchor
An anchor is an external criterion (often a patient-based judgment) to determine 
which change people consider as important deterioration or improvement 16. 
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We assessed selfperceived decline in (I)ADL with four dichotomous questions 
at six-months of follow-up: 
1. In the past six months, has there been a decline in activities to take care of 
yourself, for example: taking a shower, dressing, or going to the toilet? If yes, 
did this decline cause limitations?
2. In the past six months, has there been a decline in daily activities, for 
example: shopping, preparing a meal, or housekeeping? If yes, did this 
decline cause limitations?
Participants were classified into three groups based on their answers; 1. No 
self-perceived decline in (I)ADL; 2. Selfperceived decline in (I)ADL without 
limitations; 3. Selfperceived decline in (I)ADL with limitations. We defined 
selfperceived decline in (I)ADL without limitations 2 as minimal important 
change 17. 

Statistical analysis
At baseline, 1.1% of data relevant for our analysis was missing. After six 
months 15.9% (358/2257) of the participants with baseline ADL disability and 
17.4% (415/2353) of the participants with IADL disability were lost to follow-up 
for the primary outcome. 
Descriptive statistics (e.g., mean and SD) were used to describe demographics, 
the Katz-ADL index score, and the Lawton IADL scale at baseline. 
MIC can be calculated based on anchor-based and distributional methods 
17, 18. Anchor-based methods are based on a predefined external anchor, 
and assess which change on the measurement instrument corresponds 
with the MIC defined on the anchor 5. Distributional methods are based on 
statistical and psychometric properties of a measure in a population. There 
is no consensus on the best method to determine MIC. Because anchor-
based and distributional methods have limitations, applying both is often 
recommended in the literature to create interpretive guidelines that are not 
field-specific or method-bound, and are therefore a more accurate reflection 
of minimal important change 17-19.

Anchor-based calculation of the MIC
Since self-perceived decline in (I)ADL was similar in both trial groups (p=0.49 
for ADL decline and p=0.31 for IADL decline), data from both groups was 
used in all analyses. The agreement between self-perceived decline in (I)
ADL and change on the Katz-ADL-index score and the Lawton IADL scale 
was described using a Spearman correlation coefficient. The strength of the 
correlation can be interpreted as: >0.5 large; 0.5-0.3 moderate; 0.3-0.1 small; 
and less than 0.1 trivial 20. A correlation threshold of at least 0.30 between an 
anchor and a PRO change score has been recommended to calculate the 
MIC 17.
We used the mean change score to calculate the anchorbased MIC 6. The 
mean change score was defined as the difference between the mean change 
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in the group who perceived minimal important change and the mean change 
in the group who experienced no change on the anchor; MIC = mean change 
(minimal important change) – mean change (no self-perceived change) 6. 
The MIC can be affected by baseline values. That is, people with severe 
baseline disability might require a smaller change to perceive it as important 
as people with less severe baseline disability. We therefore also calculated 
MIC using mean relative changes in identical fashion as above, but now using 
relative change, defined as (I)ADL score at follow-up (T1) subtracted from the 
baseline (I)ADL score (T0) divided by baseline (I)ADL disability [((T0-T1)/T0) 
x 100].

Distributional calculation of the MIC
We used three distributional methods who have been shown to yield 
good estimations of MIC: the effect size (ES) 20, the standard error of the 
measurement (SEM) 21, and 0.5 SD 22. The ES evaluates individual change 
in relation to the baseline variation of the sample 18. It was calculated  as the 
difference of the mean scores (μ) at baseline (T0) and follow-up (T1) divided 
by the standard deviation (SD) at baseline; ES= (μT0 - μ(T1))/SD(T0) 20. For 
the interpretation of the effect size values of 0.20, 0.50 and 0.80 represent 
a small, moderate and large change, respectively 20. An effect size of 0.20 
is considered (by some) the minimum value for important change 23. By 
reworking this formula, mean change in (I)ADL corresponding with minimal 
important change is obtained as 0.2 x SD(T0) 24. The SEM is a measure of the 
precision of a test instrument 18. It was calculated by multiplying the SD of the 
(I)ADL scores at baseline measurement by the square root of the difference 
of 1 minus the intraclass coefficient of the measure; SEM= SD(T0) x √ (1-ICC) 
21. 0.5 SD is defined as 0.5 times the SD of the baseline measurement 0.5 SD 
=0.5 x SD(T0) 22.
To assess the impact of missing data, we repeated all analyses after multiple 
imputation of missing values using ten imputation sets. Demographics, 
comorbidities, (I)ADL functioning, self-perceived change in (I)ADL, health-
related quality of life (EQ-5D), psychological and social health status (RAND-
36), were used as predictors 25. 

Anchor-based calculation of the minimal detectable change 
The MDC reflects the smallest change in a person that can be interpreted as 
real change above measurement error 26. The MDC was assessed using the 
SEM of unchanged participants according to the external anchor in the RCT, 
assuming that people who had perceived no decline after six months had not 
declined. MDC was calculated as 1.96 x √2 x SEM 26.

Distributional calculation of the MDC 
Assuming that people did not decline within a two-week interval, MDC was 
based on the test-retest data from the cohort study. The MDC was calculated 
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using the same formula as described above. 
In contrast to individual measurements, calculating MDC based on group 
average reduces measurement error, depending on group size. In particular, 
MDC is reduced by the factor √n, when a group of n participants is studied 5. 

Sample size calculation
Using the MDC and MIC values found in this study, we estimated the minimal 
number of participants required in new studies to ensure sufficient precision 
to measure changes beyond measurement error. We used the mean (I)ADL 
score (SD), the MIC-value, a two-sided alpha of 0.05 and power of 80%. All 
statistical analyses were performed using SPSS version 20.

Table 1. Baseline characteristics of participants with ADL and/or IADL 
disability at baseline
Characteristics Trial

N=3184
Cohort 
N=51

N(%) N(%)
Age, in years, mean (SD) 80.1 (6.4) 79.7 (6.5)
Female sex 2358 (73.3) 36 (70.6)
Caucasian 3057 (96.1) 40 (78.4)
Level of education 
     primary school or less 
     secondary education
     college or university

697 (22.0)
2106 (66.5)
366 (11.5)

12 (24.0)
35 (70.0)
3 (6.0)

Socio-economic status
     low (≤1SD) 
     intermediate
     high (≥1SD)

193 (6.0)
2564 (79.7)
461 (14.3)

Married/living together 1558 (48.7) 13 (25.5)
Living situation
     independent, alone
     independent, together 
     home for elderly

1408 (44.1)
1488 (46.6)
299 (9.4)

29 (58.0)
15 (30.0)
6 (12.0)

Multimorbidity (≥2) 2516 (78.8) 46 (90.2)
Number of comorbities, mean (SD) 3.2 (2.0) 4.1 (2.1)
Polypharmacy (≥3 drugs) 2105 (66.1) 38 (81.3)
Katz-ADL (6 items), mean (SD)
IADL scale (7 items), mean (SD)

1.0 (1.0)
1.7 (1.7)

1.1 (1.0)
1.7 (1.7)

EQ-5D, mean (SD) 0.8 (0.2) 0.7 (0.2)
Psychological health status (RAND-36),
mean (SD) 71.5 (17.2) 71.3 (16.9)

Quality of Life, mean (SD) 7.3 (1.2) 7.1 (1.4)
Values are numbers (percentages) unless stated otherwise; SD=standard deviation; 
Katz-activities of daily living (range 0-6); IADL=instrumental activities of daily living (range 
0-7); EQ-5D =EuroQol-5D health-related quality of life (range -0.33 to 1.0); Psychological 
health status (RAND-36) (range 4-100);  Quality of Life mark (range 1-10); 
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Results

In total, 3184 participants of whom 2257 (70.9%) with one or more disability 
in ADL, and 2353 with one or more disability in IADL were included in the 
analyses. At baseline the participants had a mean age of 80.1 (SD 6.4), a 
mean Katz-ADL score of 1.0 (SD 1.0), and a mean Lawton IADL score of 
2.3 (SD 1.7) (Table 1). Participants who were lost to followup for the primary 
outcome were older and had more (I)ADL disabilities at baseline. After six 
months 15.9% (197/1899) of the participants with baseline disability in ADL 
had declined on the Katz-ADL index score and 17.5% (340/1938) of the 
participants with baseline disability in IADL had declined on the Lawton IADL 
scale.
The correlation coefficient between self-perceived decline in (I)ADL and 
change was -0.23 for both instruments (Table 2). The misclassification in 
change in (I)ADL functioning for each category of self-perceived decline in 
(I)ADL is presented in Table 3; 39.4% (74/188) of the participants with self-
perceived decline in ADL with limitations had declined on the Katz-ADL index 
score and 34.9% (185/530) of the people with selfperceived decline in IADL 
with limitations had declined on the Lawton IADL scale. Change and relative 
change on the Katz-ADL index score and the Lawton IADL scale for each 
category of self-perceived (I)ADL decline are described in Table 4. People 
with no selfperceived change showed a small average improvement in (I) ADL 
functioning on both the Katz-ADL index score and the Lawton IADL scale.

MIC calculations
The MIC of the Katz-ADL index score estimate was 0.47 points for both the 
mean change and the mean relative change method. The MIC of the Katz-
ADL index score estimate was 0.18 points based on the ES, 0.47 points using 
the SEM method, and 0.44 points based on 0.5SD. The MIC of the Lawton 
IADL scale estimate was 0.54 points based on the mean change method, 
and 0.31 points based on the mean relative change method. The MIC of the 
Lawton-IADL scale estimate was 0.31 points based on the ES, 0.69 points 
using the SEM method, and 0.77 points based on 0.5SD (Table 2). 
Using imputed datasets the MIC of the Katz-ADL index score and the Lawton 
IADL scale estimate were 0.38 points and 0.44 points respectively based on 
the mean change method. Distributional MIC values of the imputed datasets 
were similar to the original dataset (Table A-1). 

Anchor-based MDC
Within the anchor-based analysis, there was no selfperceived decline on ADL 
in 1233 (64.9%) participants and on IADL in 248 (12.8%) participants. The ICC 
was 0.45 for the Katz-ADL index score and 0.80 for the Lawton IADL scale. 
The MDC of the Katz-ADL index score and the Lawton IADL scale were 1.99 
and 1.81 respectively (Table 2).
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Distributional MDC
In the test-retest study, 86 persons were invited to fill in the questionnaire, 51 
of whom had one or more baseline (I) ADL disabilities. These participants had 
a mean age of 79.7 (SD 6.5) years and 36 participants (70.7%) were female. 
In total 40 (78.4%) with one or more disabilities in ADL and 42 (82.3%) with 
one or more disabilities in IADL were included in the analyses to calculate 
the MDC. Baseline characteristics of participants in the cohort study were 
similar to the participants in the randomised trial (Table 1). The ICC was 0.81 

Table 2. Characteristics and scores of Katz-Activities of Daily Living index 
score and Lawton Instrumental Activities of Daily Living scale for persons 
with ≥ 1 (I)ADL baseline disability

Katz-ADL
Sample 

size
 (N)

Lawton IADL
Sample 

size
 (N)

Mean score, baseline (SD) 1.42 (0.89) 
(N=2257) - 2.33 (1.55)

(N=2353) -

Mean score, follow-up (SD) 1.23 (1.03)
(N=1899) - 2.04 (1.77)

(N=1939) -

Change score (baseline minus 
follow-up) (SD)

0.14 (0.87) 
(N=1899) - 0.20 (1.34)

(N=1939) -

Correlation anchor - baseline 0.35
(N=1866) - 0.29

(N=1906) -

Correlation anchor - follow-up 0.43
(N=1850) - 0.39

(N=1887) -

Correlation anchor - change -0.23
(N=1850) - -0.23

(N=1887) -

MIC Anchor (mean change) 0.47 (0.11-0.83)
(N=34) 41 0.54 (0.29-0.79)

(N=124) 121

MIC Anchor (mean relative change) 0.47 (0.18-0.76) 
(N=34) 41 0.31 (0.17-0.45) 

(N=124) 356

MIC ES (0.2) 0.18 (0.14-0.22) 
(N=2257) 463 0.31 (0.25-0.37)

(N=2353) 482

MIC SEM 0.47 (0.43-0.51) 
(N=2257) 74 0.69 (0.63-0.75) 

(N=2353) 102

MIC 0.5 SD 0.44 (0.40-0.48) 
(N=2257) 84 0.77 (0.71-0.83)

(N=2353) 82

MDC(individual) Anchor 1.99  
(N=284) - 1.81  

(N=1233) -

MDC(individual) Test-retest 1.18  
(N=40) - 2.81  

(N=42) -

Katz-activities of daily living (range 0-6); IADL=instrumental activities of daily living (range 
0-7); SD = Standard deviation; Change score baseline-follow-up: positive scores indicate 
improvement in (I)ADL. MIC = minimal important change. ES = Effect size; SEM = Standard 
error of the measure; MDC = minimal detectable change. Sample-size = participants per 
group.  For the analyses of the MIC, baseline and 6-month data of the trial were used. For the 
analyses of the MDC, baseline and 6-month data of the trial and baseline and 2-week data of 
the cohort study were used.
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Table 3. Misclassification between self-perceived (I)ADL decline and 
change on the Katz-ADL index score and Lawton IADL scale

Change on Katz-ADL (T0-T1)
Decline  
N (%)

No change  
N (%)

Improvement 
N (%)

Total

No self-perceived ADL 
decline 106 (6.5) 1101 (67.7) 420 (25.8) 1627

Self-perceived ADL decline 
without limitations 10 (29.4) 17 (50.0) 7 (20.6) 34

Self-perceived ADL decline 
with limitations 74 (39.4) 86 (45.7) 28 (14.9) 188

Change on Lawton-IADL (T0-T1)

No self-perceived IADL 
decline 192 (15.7) 491 (40.1) 542 (44.2) 1225

Self-perceived IADL decline 
without limitations 39 (31.5) 49 (39.5) 36 (29.0) 124

Self-perceived IADL decline 
with limitations 185 (34.9) 218 (41.1) 127 (24.0) 530

The misclassification between self-perceived decline on the external anchor and change on 
the Katz-ADL index score and Lawton IADL scale is in grey. 

Table 4. Change and relative change on Katz-ADL index score and Lawton 
IADL scale between baseline and follow-up for three different categories of 
self-perceived (I)ADL decline

Change in 
Katz-ADL 

(SD) 

Relative 
change in 
Katz-ADL 

(SD)

Change on 
IADL scale 

(SD) 

Relative 
change on 
IADL scale 

(SD)

No self-perceived (I)ADL 
decline

0.23 (0.74)
N=1627

0.15 (0.53)
N=1627

0.39 (1.23)
N=1225

0.18 (0.75)
N=1225

Self-perceived (I)ADL 
decline without limitations

-0.24 (1.07) 
N=34

-0.32 (0.88) 
N=34

-0.15 (1.41) 
N=124

-0.13 (0.76) 
N=124

Self-perceived (I)ADL 
decline with limitations

-0.58 (1.35)
N=188

-0.47 (1.05)
N=188

-0.22 (1.40) 
N=530

-0.22 (0.80) 
N=530

To calculate change on the Katz-ADL index score and the Lawton IADL scale we subtracted 
follow-up (T1) scores from baseline scores(T0). Negative scores indicate functional decline. To 
calculate relative change we subtracted follow-up scores (T1) from the baseline (I)ADL scores 
(T0) in relation to baseline (I)ADL disability [((T0-T1)/T0) x 100].  

for the Katz-ADL index score and 0.68 for the Lawton IADL scale. The MDC 
of the Katz-ADL index score and the Lawton IADL scale were 1.18 and 2.82 
respectively (Table 2).

Sample size calculation
The sample size varies with the estimated MICs. To find a MDC smaller than 
the smallest MIC at least 463 participants for the Katz-ADL index score and 
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482 participants for the Lawton IADL scale should becluded in the study. In 
Table 2 presents the sample size for each estimated MIC of both  instruments.

Discussion

In this study we calculated both the minimal important change (MIC) and 
the minimal detectable change (MDC) of the Katz-ADL index score and the 
Lawton IADL scale using both anchor-based and distributional methods for 
community-living older people with one or more disabilities in (I)ADL. The 
MIC of both the Katz-ADL index and the Lawton IADL scale lie around half 
a point. The MDC was far above one point on both instruments. There was 
substantial variation across methods for both the MIC and the MDC. To 
measure a change beyond measurement error on both instruments’ sample-
sizes depend on the used method to calculate the MIC and lie between at 
least 463-482 participants.

Strengths and limitations of this study
To our knowledge, this is the first study on minimal important change and 
minimal detectable change of selfreported (I)ADL in community-living older 
people using both anchor-based, and distributional methods. Another 
strength of the current study is that the study population is representative for 
the Dutch population 10. The interpretability of patient reported outcomes is 
important since it allows us to weigh the clinical relevance of interventions and 
it can be used for sample size calculations. In addition, better interpretability 
may induce clinicians to adopt PROMs more easily and accept that traditional 
outcome measures, such as mortality, may not always be the most relevant 
ones for older persons. ADL and IADL are highly valued and frequently used 
patient reported outcomes 4.
The study also has limitations. First, we found selective loss to follow-up at six 
months. Using imputed data anchor based-MIC values were slightly lower and 
distributional MIC values were similar to non-imputed data (Supplementary 
Table 1). Second, the three-point scale of our anchor question is relative crude. 
Applying a five, or seven-point global rating scale could possibly reflect the 
perceived decline more precise. However, there is no consensus whether the 
best cut-off on the anchor to determine the MIC yields a difference of one or 
two levels on the anchor. Of course, this decision influences the MIC value 
16. Third, our external anchor needs further validation. The lack of validity of 
the external anchor may partially account for the low correlations between 
the external anchor and the two measurement instruments (Table 2). Fourth, 
we observed considerable misclassification between self-perceived (I)ADL 
and change on the measurement instruments (Table 3). This misclassification 
might have been caused by recall bias or response shift, since retrospective 
self-reports are known to be affected by these phenomena 5, 17. This 
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misclassification could partly explain the low correlation between the external 
anchor and the two measurement instruments. Although low correlations do 
not necessarily affect the MIC value, they may result in more misclassification 
at the individual level 16. Therefore, our anchor-based MIC of (I)ADL should 
be interpreted with caution. Using other anchor questions such as change in 
health-related quality of life (EQ-5D) or change in emotional wellbeing (RAND-
36) did not improve the correlation between the change on the external anchor 
and change in (I)ADL disability (data not shown).

Comparison to literature
In the literature, the MIC of performance-based measures of physical function 
in older people has been assessed for various instruments and is used to 
interpret treatment effects 24, 27, 28. Distributional methods of meaningful 
change of self-report measures were described for the Late-Life Function and 
Disability Instrument Functional Component (LLFDIFC) 29 and the minimal 
detectable change was described for the Functional Autonomy Measurement 
System (SMAF) 30. On the LLFDI-FC scales (scale 0-100) the absolute ES 
ranged from 0.54 to 0.64 and the SEM ranged from 1.59 to 2.71. The MDC 
of the LLDI-FC was 3.69 points (3.7%). The MDC of the SMAF was 5 points 
(4.4%) on a 87 point scale. In this study, the lowest MDC of the Katz-ADL 
index scale was 1.18 (19.7%) on a six point scale and the lowest MDC of the 
Lawton IADL scale 1.81 points (25.9%) on a seven point scale. We did not 
use other methods to estimate anchor-based MIC such as ROC analysis 31 

or the predictive modeling approach 32 because these methods obtain the 
change that is optimally discriminating between importantly changed and 
notimportantly changed. These methods reflect important change whereas 
we were interested in minimal important change.

Explaining the findings
The estimated MIC and MDC values of both instruments showed a 
substantial range across the anchor-based and distributional methods. For 
IADL we found a lower MIC based on mean relative change compared to the 
mean change method. This can be explained because people with severe 
baseline IADL disability might easily unbalance and therefore a smaller 
change is perceived as important change. We found no difference in MIC 
values between mean change or mean relative change for ADL functioning. 
Additionally, both instruments have a narrow score-range, which might 
have influenced the estimated MIC and MDC values. Furthermore, the wide 
confidence intervals around the anchor-based MIC values reflect the large 
variability among participants. It has been suggested that research should 
focus on the individual wishes rather than the group consensus for example 
using goal attainment scores, which take into account the individual minimal 
important change 33, 34. Although the Katz-ADL index score and the Lawton 
IADL scale are frequently used in both clinical practice and research 4, both 
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scales were developed to study results of (clinical) treatment in older persons 
and chronically ill, but were not designed to measure change. The estimated 
MIC of both instruments are therefore especially useful for clinical research, 
while they may not be for clinical practice.

Conclusion
The MIC of both the Katz-ADL index and the Lawton IADL scale lie around 
half a point. The certainty of this conclusion is reduced by the variation 
across calculational methods. The MDC was far above one point on both 
instruments. There was substantial variation across methods for both the MIC 
and the MDC. To measure a change beyond measurement error on both 
instruments sample sizes depend on the used method to calculate the MIC.
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Table A-1. Characteristics and scores of Katz-Activities of Daily Living index 
score and Lawton Instrumental Activities of Daily Living scale for persons 
with ≥ 1 (I)ADL baseline disability in an imputed dataset

Katz-ADL Lawton IADL
Imputed data Imputed data

Mean score, baseline (SD) 1.39 (0.89) 2.28 (1.55)
Mean score, follow-up (SD) 1.23 (1.01) 2.07 (1.73)
Change score (baseline minus follow-up) (SD) 0.16 (0.84) 0.21 (1.28)
Correlation anchor - baseline 0.28 0.29
Correlation anchor - follow-up 0.37 0.40
Correlation anchor - change -0.20 -0.22
MIC Anchor (mean change) 0.38 (0.11-0.65) 0.44 (0.23-0.65)
MIC Anchor (mean relative change) 0.37 (0.14-0.60) 0.29 (0.18-0.40)
MIC ES (0.2) 0.18 (0.14-0.22) 0.31 (0.25-0.37)
MIC SEM 0.45 (0.41-0.49) 0.66 (0.60-0.72)
MIC 0.5 SD 0.44 (0.40-0.48) 0.77 (0.71-0.83)
Katz-activities of daily living (range 0-6); IADL=instrumental activities of daily living (range 
0-7); SD = Standard deviation; MIC = minimal important change. Change score baseline-fol-
low-up: positive scores indicate improvement in (I)ADL. Data were based on 10 imputation 
sets.


