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SUMMARY

Some clinical trials perform repeated measurement over time and estimate clinically
relevant change in instrument’s score with global ratings of perceived change or socalled transition questions.
The conceptual and methodological difficulties in estimating the magnitude of
clinically relevant change over time in health related functional status (HRFS) are
discussed. This paper investigates the concordance between the amount of serially
assessed change with effect size estimates (the researcher’s perspective) with global
ratings of perceived change (the patient’s perspective) is described.
A total of 217 patients who were scheduled for diagnostic examination were
included, and the Minnesota Living with Heart Failure Questionnaire, extended with
MOS-20 items, was assessed before and after medical intervention (Percutaneous
Transluminal Coronary Angioplasty, Coronary Artery Bypass Grafting or pharmacotherapy) . Global questions were applied to assess perceived change over time in for
every item from domains of physical and emotional functioning and used as the
external criterion of relevant change in the analysis of items. Global questions
corresponding with overall change in these domains were used in the comparison of
change in physical and emotional functioning scales. Two effect size indices were
used: 1. ES (mean change/SDpooled) and 2. ES (mean change/SDchange). A
method is described to calculate a value indicating the extent of discordance between
the researcher’s interpretation of magnitude of change and the external criterion (the
patient’s perspective).
Findings suggest effect size ES (mean change/SDpooled) was in keeping with the
magnitude of change indicated by patient’s judgement, or their category of subjective
meaning, for all scales. Furthermore, in cases that the magnitude of change estimated
with the SRM (mean change/SDchange) was not confirmed empirically by the
external criterion ratings, the discordance could be interpreted as a trivial
discordance.
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5.1

INTRODUCTION

In publications on methods of assessment of change in health-related functional
status (HRFS), the concept of responsiveness is used as either a psychometric quality
of a measurement instrument or an indicator of the amount of change over time. The
use of the term responsiveness, however, confuses the reader because the concept of
responsiveness, used in papers addressing treatment-related health status change, can
refer to a varying composite of aspects:
1.
2.

3.
4.

the ability to detect change over time 1-7 or the extent to which a measure is
sensitive to real change in health-related functional status (HRFS) 8 ;
the sensitivity of a health status instrument by analogy with test performances
in clinical practice (the ability of an instrument to detect the smallest change),
or as a property of measures used to assess the effectiveness of medical
interventions 5,6,9-11;
the ability to detect a clinically relevant or important change over time, according
to an external criterion, to distinguish between improved and non-improved
subjects 7,12-15;
the relative strength of correlation between the change in instrument score and an
external criterion of perceived change or satisfaction with treatment 16,17.

There seems to be no unambiguous method to define and assess the concept of
responsiveness in terms of measuring clinically relevant change in HRFS. Clinicians,
for instance, use reference values (reference range) for clinical ‘laboratory’ health
status indicators, such as blood sodium or erythrocyte sedimentation rate, as anchors
for the degree of deviation from what can be valued as ‘normal’. Reference values
also give the opportunity to value changes after treatment as being trivial, or
substantial and clinically relevant in the expected direction. In contrast, when HRFS
is relevant in the treatment outcome evaluation, researchers do not have a
‘population-based’ reference range of values or common sense anchors for measures
of e.g. physical functioning to value the outcome after treatment in terms of clinical
relevance. In the absence of such a reference range or “golden standard”, an estimate
of clinically relevant change requires an external criterion to provide cut-off points
or a reference range to discriminate between relevant and irrelevant change. One
common method of interpretation is to compare health status score with a global
subjective judgement of the direction and amount of change by clinician or patient
12,18,19 , often referred to as the external criterion. This subjective judgement is
obtained by asking the extent to which deterioration or improvement has occurred
since treatment, using a global question with verbal anchors ranging from a
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dichotomous scale (e.g. improved vs. not improved) 20,21 to a 15-point scale ranging
from -7=’a very great deal worse’ to +7 = ‘a very great deal better’ 22-25. In other
words, these verbal anchors can be used to estimate a relevant difference in an
instrument’s score over time. Thus, patients can be classified as having small but
meaningful change in health status score if they state that they have changed ‘a little’
or ‘somewhat’ (sometimes defined as the minimal clinically important difference).
Change scores represent moderate change if patients felt they had changed
‘moderately’ or ‘a good deal’; scores represent large change if patients state that they
have changed ‘a great deal’ or a ‘very great deal’ 22,23,26. Mean differences can be
standardized to quantify an intervention’s effect in units of standard deviation, and
allow comparison of the different outcomes of one intervention, independent of the
measuring units. The resulting statistical measure is known as effect size index.
If we use an effect size index to assess the magnitude of treatment-related change
over time, regardless of its outcome parameter and range of standardized values, we
can give it meaning “with the ‘straitjacket’ provided by Cohen some thirty years ago”.
27 The values used to classify effect sizes for mean differences as ‘small’, ‘medium’,
and large’ and the widely used thresholds of Cohen for effect size interpretation are:
trivial effect (ES = <.20) , small effect (ES = ≥ .20 <.50) , medium effect (ES =
> .50 <.80) and large effect (ES = > .80). The point open to discussion is: how are
these effect size interpretations related to subjective ratings of magnitude of change
with global questions? Our study’s objective was to compare the classes of
responsiveness as defined by Cohen with the self-report perception of the magnitude
of change.
We used two perspectives from which the importance of a change over time in
health status can be determined and which we shall discuss further in the coming
paragraphs:
1. the researcher’s perspective, calculating the score difference between two points
in time and estimating the magnitude of change in multi-item dimensions of
health-related quality of life with an effect size index, and
2. the patient’s perspective, estimating change by single global or transition
questions at post-test, asking directly how much the patient has experienced
improvement or deterioration in HRFS since treatment.
5.1.1. The researcher’s perspective
A within-group effect size index is generally the result of subtracting baseline scores
from post-test scores (or vice versa) and dividing the mean difference by a standard
deviation. There is, however, still no consensus on the most appropriate strategy for
interpreting the standardized change score in health-related quality of life as
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treatment outcome in medical intervention evaluation. Guyatt et al. 9 recommended
the Responsiveness Index (RI) as the ratio of the average, treatment-related, change
to the variability of scores in stable subjects as the most appropriate measure of
responsiveness. We believe that a measure of change is not a function of stable
patients and is inherently prone to overestimation or underestimation of the
magnitude of change, because the numerator and denominator are based on different
samples 13,18 Therefore, the within-group effect size was estimated using two
methods:
1. Cohen 27,28 who introduced the effect size, calculated as the mean change in
score divided by the pooled standard deviation of some repeatedly assessed
outcome measure used in an experiment as follows:

ES = d’

2.

Xtreatment - Xcontrol
____________________________

σ
With this estimate of effect size, after analysing a wide sampling of behavioural
research, Cohen developed his rules of thumb for effect size interpretation. 29
The Standardised Response mean (SRM), which is calculated by dividing the
mean change of a serially assessed measure by the standard deviation of the
change score (i.e. difference in score before and after medical intervention). In
contrast with what seems to be widely assumed, it was not Cohen, but Liang et
al. 30 who introduced this effect size to avoid confusion with the effect size
index proposed by Cohen for correct use of his power tables.

In this study both ES and SRM are conceived as an estimate of the magnitude of
treatment-related change in domains of HRFS. The values of effect size indices,
derived from mean change scores in health status measures, vary from approximately
–2 to +2 in similar study designs. With these two methods the mean change scores
are standardized on three scales, covering a disease-specific and a generic measure
of physical functioning and one disease-specific measure of emotional functioning.
5.1.2. The patient’s perspective
As mentioned before, another method of estimating change is the clinician’s
judgement, or posing global questions to patients regarding how much they have
improved or deteriorated since treatment. We consider the self-determined direction
and magnitude of change as the best estimate of clinically relevant change. Therefore,
this study has used the patient’s perspective as the external criterion to estimate the
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magnitude of perceived improvement in the domains of physical and emotional
functioning.
5.2

PATIENTS AND METHODS

To ensure that change in health status occurred, we selected a group of patients
undergoing a treatment with known efficacy, and used a disease-specific instrument
with known sensitivity in detecting change over time. 31,32 The study sample was
composed of patients who, after a diagnostic Coronary Angio Graphy (CAG), were
scheduled for Percutaneous Transluminal Coronary Angioplasty (PTCA), for
Coronary Artery Bypass Grafting (CABG), or were treated with a pharmaco-therapy.
To assess change in physical and emotional functioningserially, we used items from
a disease-specific health-status instrument (namely, the Minnesota Living with Heart
Failure Questionnaire (MLHF-Q) 33,34 and from the MOS-20, a generic instrument.
35

To assess change directly in both health domains, we modified all items into direct
questions of perceived change (transitional questions), to be administered at posttreatment. Three items of the MOS-20, valued as most appropriate for the study
sample, were used in the same format as a measure of physical functioning.
5.2.1. Patient selection
Patients were recruited from January to December 1998 from Groningen University
Hospital, Martini Hospital Groningen, and Weezenlanden Hospital in Zwolle, in the
Netherlands. Patients with other incapacitating diseases or cognitive impairments,
aged 75 or older, or who did not speak Dutch were excluded. Ethical approval was
obtained from each participating hospital’s ethics committee. We prospectively
administered the questionnaire at baseline and 6 weeks after the decision for noninvasive intervention, or 6 weeks after the day a PTCA /CABG-intervention was
executed. Patients returned questionnaires at baseline accompanied by written
informed consent. Returned questionnaires were routinely checked for completeness.
If many questions or pages were not filled in, either a copy was sent with a kind
request for completion or, in cases of only one question’s omission, patients were
interviewed by telephone. Because the questionnaire’s completeness was monitored
by a computer program both at baseline and follow-up, we effectively reduced the
non-response on questions, and consequently, on scales.
We presumed that at baseline, i.e. prior to CAG, neither patients nor cardiologists
had information about decisions concerning either intervention, and would thus not
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affect the assessment of subjective health, most likely reducing the risk of ‘floor and
ceiling’ effects. However, this control for potential bias resulted in logistic problems
and, six months after the study began, we were forced to select patients waiting for
outpatient treatment (PTCA) or hospital admission (CABG) as soon as they were
scheduled on the waiting list.
5.2.2. Data Collection and measures
The Minnesota Living with Heart Failure Questionnaire (MLHF-Q) is a diseasespecific instrument composed of 21 items and three scales measuring the following:
the physical functioning dimension (8 items), the emotional functioning dimension
(5 items) and the overall score on HRFS (21 items). Eight separate items, not
assessing an underlying construct or dimension of HRFS, measure social and
economic impairments which patients relate to their heart failure, and are part of the
overall score. The original MLHF-Q items were phrased as follows: ”Did your heart
failure prevent you from living as you wanted during the last month by making your
sleeping well at night difficult?”
The response options range from ‘no’ (score 0), very little (score 1) to very much
(score 5). The total score ranges between 0 and 105, the physical dimension (subscale) between 0 and 40, the emotional dimension (sub-scale) between 0 and 25. To
assess physical functioning, we extended the questionnaire with 3 items from the
MOS-20. 35 These three items were: “Did your heart failure prevent you from living
as you wanted during the last month by making it difficult for you to 1) bend, stoop
or lift light objects 2) lift heavy objects, like moving a table and 3) run at a fast pace?
“
Two methods of assessing change in health-related quality of life (HRQL) with multiitem scales were applied with the study data: HRQL-domains were serially measured
with items from MLHF-Q and MOS-20, and consequently, the patient’s perception
or subjective significance of change was captured at follow-up of each of the MLHFQ and MOS-20 items in terms of the extent of feeling improved, deteriorated or not
changed.
These transition items are designed to elicit information regarding perceived change
over time in specific aspects or in domains of the patient’s heath status. For each
item in the questionnaire (except the items on socio-economic impairments:
‘hospitalisation and medical costs’), patients rated at post-test the degree to which
they perceived that change had occurred, on that particular item, since baseline
assessment.
Two global questions corresponded to the domains of physical functioning and
emotional functioning of the serially assessed questionnaire. These items were
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intended to capture change in the domains of HRFS as prospectively measured and
were phrased as follows: “Since the last time I filled out the questionnaire (or: since
my operation), my physical problems are ….. “, 2) “Since the last time I filled out the
questionnaire (or: since my operation), my emotional problems are …..”
For every transition item and global question the patient was asked to circle the
answer best describing his/her perception of the direction and magnitude of change
at post-test on a seven-point Likert scale: 1) a great deal worse; 2) moderately worse;
3) a little worse; 4) no change; 5) a little better; 6) moderately better and 7) a great
deal better.
5.3

DETERMINATION OF CONCORDANCE BETWEEN TWO INTERVALS
OF MAGNITUDE OF CHANGE

Given that we established this study to evaluate assessment methods in health status,
we selected patients undergoing treatment with known efficacy; there were only 20
patients indicating post-treatment deterioration. Therefore we excluded the
calculated effect sizes of patients who deteriorated. Consequently, we analysed the
concordance between magnitude of change according to Cohen and the external
criterion as follows:
Cohen’s thresholds
Standardized Change score

External Criterion (global question):
Since the last time you filled out the
questionnaire (or since your operation),
has there been any change in your
physical/emotional problems related with
your heart failure?

Trivial effect
Small effect
Medium effect
Large effect

=
=
=
=

<.20
≥ .20 <.50
≥ .50 <.80
≥ .80

no change
a little better
moderately better
a great deal better

The effect sizes of the interval Cohen defined as ‘trivial effect’ vary between the
values ES=0 and ES = .20. We have presumed that, for example, the subjective
judgement ‘there has been no change’ matches the judgement of the researcher using
Cohen’s rules of thumb for effect size, in order to give meaning to the estimated
magnitude of change within this interval. If we use the verbal anchor of the external
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criterion to determine the interval in which the effect size index should lie, the
magnitude of change, according to the researcher’s effect size interpretation, will
deviate from the patient’s interpretation. The concordance between ES and global
question, used as external criterion, will never be perfect if we make rigid
comparisons. For example: in a sub-group considering themselves unchanged after
treatment, the estimated magnitude of change in score was reflected by an ES= 0.25
which, according to Cohen, was evaluated as a small improvement by the investigator
(small effect: ES = 0.20 – 0.50). This ES of 0.25 is presumed to be out of range with
the interval that, theoretically, should correspond with the retrospective ‘no change’
rating (ES = 0 – 0.20). If we want to validate the researcher’s interpretation of the
amount of prospective change using the external criterion as an anchor point, we
need an indication of the extent of discordance between two interpretations. Thus,
how serious is the ES=0.25 deviation from the ‘no change’ interval’s upper limit, in
this case ES=0.20? To find an answer we calculated a value by means of which every
effect size index can be evaluated within the intervals determined by the external
criterion anchor points. We considered the effect size of a treatment in three
situations in which the estimated magnitude of change (ES) is: 1. concordant with the
external criterion interval; 2. discordant with the external criterion in terms of
overestimation (the ES represents, according to Cohen’s thresholds, a larger
magnitude of change than indicated by the patient’s judgement), and 3. discordant
with the external criterion interval in terms of underestimation (the ES reflects a
smaller magnitude of change according to the assumed interval corresponding with
the patient’s judgement).
The value by which we express the concordance between the researcher’s
interpretation of the estimated magnitude of change, Cohen’s thresholds and the
magnitude of perceived change (according to the external criterion), has the
advantage of being easily interpreted, and its range is from 0 to 1. With the
interpretation of the values between this minimum and maximum we must take into
account in which of the three aforementioned situations has the comparison between
effect size and external criterion has been made.
In the event that an effect size lies within the interval concordant with the external
criterion, or represents a surplus of the effect size, the maximum value is +1, whereas
the maximum is –1 when the effect size reflects a lower magnitude of change than
determined by the external criterion. When the effect size is concordant with the
external criterion, a value of zero means that the ES coincides with the lower limit
of the interval, and the value 1.0 means that it coincides with the upper limit.
In addition, we used 0.50 as the range midpoint with its class boundaries of 0.40 and
0.60 and, in the case of discordance, we signified the calculated value as follows: 0
– 0.20 = ‘poor discordance’; > 0.20 – < 0.40 ‘small discordance’; 0.40 - < 0.60 ‘fairly
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large discordance’; 0.60 - < 0.80 ‘large discordance’; and 0.80 – 1.00 ‘very large
discordance’.
In the situation of overestimation or underestimation, the values receive a positive
or negative sign respectively, and can be interpreted as the extent of the surplus or
shortfall of effect size as determined by the external criterion.
5.3.1. Effect size concordant, according to the external criterion
Change in a serially assessed physical functioning scale was interpreted as small (ES
= 0.26) in the group of patients considering themselves physically ‘a little better’ (see:
table 5.3-b). We presumed that the upper and lower limits of this retrospective
judgement of improvement in physical functioning corresponds with the effect size
interval of what is assumed by Cohen to be a ‘small effect’, ES = .20 - .50, (range
.30). We determined the value, expressing ‘the extent of concordance’ as follows: the
distance between the operative ES (0.26) and the interval’s lower limit was
determined (0.26 minus 0.20 = 0.06) and divided by the interval’s range
(0.06/0.30=0.20).
When the magnitude of change valued by the researcher, with Cohen’s rule of
thumb, is concordant with the amount of change valued by the patient’s judgement,
the indicator has a minimum value of 0 with a maximum of 1. The value is 0 when
identical with the interval’s lower limit, and 1 when identical with the interval’s upper
limit. In this example the value of 0.20 indicates that we can interpret it as the
proportion it occupies from the interval’s range in the direction of the lower limit.
5.3.2 Effect size discordant, overestimation according to the external
criterion
It will occasionally occur that the estimated magnitude of change does not
correspond with the external criterion. The interpretation of the magnitude of
change, according to Cohen, can indicate a larger effect than was expected to
correspond within the judgement of the patient. For example: an ES= 0.75 was
found with the group of patients that considered their improvement as ‘a little
better’. If we presume that this judgement corresponds with effect sizes ranging
between 0.20 – 0.50, we will conclude that an ES = 0.75 is an overestimation in
relation to the external criterion by crossing the threshold of ES = 0.50. To get an
estimate of the seriousness of this deviation we cannot calculate the indicator in the
open-ended interval for large effect (ES > 0.80 standard deviation units). A
maximum value (>.80) of the studied effect size is necessary to estimate the extent
of concordance with the external criterion. Therefore, we fixed the maximum of

102

Assessment of change in clinical evaluation

standardized change over time at the 1.26 SD we detected in our sample, and
calculated the range between this maximum and the upper limit of the interval as
determined by the external criterion (1.26 – 0.50 = 0.76). The difference between the
operative effect size and the upper limit of the interval corresponding with the
external criterion, 0.25 (0.75 – 0.50), is divided by the range of the interval, resulting
in a value of 0.33 (0.25/0.76). According to our rule of thumb we would value the
discordance with the external criterion as small.
5.3.3. Effect size discordant, underestimation according to the external
criterion
Suppose an ES = 0.73 was found in relation to the external criterion ‘a great deal
better’ which, according to our assumption, is considered relating an underestimation
to the lower bound of the interval corresponding with the external criterion, in this
case ES=0.80.
We calculated the range between the maximum value of ES in our sample and the
interval’s lower limit as determined by the external criterion (-1.26 – 0.80 = -2.06).
The difference between the operative effect size and the lower limit of the interval
corresponding with the external criterion is 0.07 (0.80 – 0.73); divided by the
interval’s range, this gives a value of – 0.03 (0.07/-2.06). We consider this a trivial
discordance with the interval determined by the external criterion.
5.4

RESULTS

Of the 398 candidates screened for inclusion in this study, 139 (34.9%) did not return
the first questionnaire. Questionnaires were received from the remaining 259
patients. We could not test the probability of systematic differences between nonrespondents and the study sample because information was inaccessible without
written informed consent from the patients not returning the first questionnaire.
Forty-two patients (16.2%) dropped out before the post-test assessment. The reasons
for not responding at post-test were because the patient died (n= 7), had no heart
failure (n=9), refused further participation (n=9), was too ill at post-test (n=3), had
moved (n=3) or did not react at all (n=11). To ensure that the patients who left at
post-test did not deviate systematically from the study group, their characteristics at
the time they returned the first questionnaire were compared with the baseline
characteristics of those who completed the post-test questionnaire. Except for
education level (the study sample had a statistically significant higher education), the
demographic characteristics of the two groups were similar. This comparison also
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showed no statistically significant differences in mean scores on baseline health-status
scales.
Analyses were based on 217 subjects (83.8%) who filled in the questionnaires at both
baseline and post-test.
The mean age of the patients was 60.6 (SD ±9.43) with a range of 25 to 75. Sixty-one
(28%) were female and 156 (72%) male. Men were more likely to have a partner, live
with someone, have a higher education, and be employed. Five percent, 44%, 21%
and 27%, respectively, had a self-reported NYHA-class I to IV at baseline. At followup, 64 (29%) had undergone a CABG, 71 (33%) a PTCA, and 82 (38%) were being
treated with pharmaco-therapy.
Additional sample characteristics are presented in Table 5.1
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Table 5.1 Sociodemographic Characteristics

N (%)

Marital status

Married

170 (78)

Cohabiting

Living situation

Education1

15 ( 7)

Partner, not cohabiting

2 ( 1)

Unmarried

6 ( 3)

Divorced

7 ( 3)

Widow/Widower

16 ( 7)

Alone

28 (13)

With others

185 (85)

Grade 6

44 (20)

Technical School (grades 7-9)

61 (28)

Junior High School (grades 7-9)

34 (16)

Junior High School incl. vocational education

33 (15)

High School/A-levels

6 ( 3)

College (4 yr.)

22 (10)

University (5 yr.+)

7 ( 3)

Employment status Employed

57 (26)

Unemployed

1.

147 (68)

These categories are used by the Dutch National Institute for Statistics (CBS) to classify
education level
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5.5

ANALYSIS

5.5.1. Item-analysis
Every questionnaire item was linked to a global question addressing the same health
status aspect, and for 23 items the change scores were standardized and broken down
by the item-related global question rating. Thus, regardless of an item’s domain we
calculated 4,798 response combinations out of a total of 4,991 (217 x 23),
representing missing data of less than 4%. In table 5.2 we show the relationship
between the researcher’s judgement of magnitude of change and that of the patient,
for every repeatedly measured item (except those such as ‘being restricted by costs
of healthcare’ which were not suitable to ask for improvement after treatment). The
stratified SRM (for every global question rating, the mean change score was divided
by the standard deviation of the observed change) does not differ significantly from
the ES (for every global question rating, the mean change score was divided by the
pooled standard deviation of baseline and post-test scores). The magnitude of change
estimated with both SRM and ES (interpreted according to Cohen) is not in
concordance with the interval determined by the rating ‘a great deal better’ but,
considering the calculated value, represents a trivial deviation. When the effect sizes
have values in concordance with the external criterion, the calculated value shows a
tendency towards the interval’s upper limit. Although it seems that Cohen’s
thresholds of magnitude of change over time appear to confirm the patient’s
judgement of the extent of improvement, this approach has a certain weakness since
we analysed item response combinations, while clinicians are concerned with
estimated magnitude of treatment effects in patients.
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Table 5.2: Estimation of magnitude of change on items with the Standardized Response Mean and Effect Size index, broken
down by corresponding values of item-related external criterion of perceived magnitude of change.

Number of
Global question/ Corresponding
External criterion

SRM

Within

response

corresp.

combinations

interval

Effect size

Within
corresp.

Value

interval

Value

Effect size
Interval

No change

0 – 0.20

3314

0.15

yes

0.75

0.14

yes

0.70

A little better

0.20 – 0.50

513

0.47

yes

0.90

0.41

yes

0.70

Moderately better

0.50 – 0.80

521

0.72

yes

0.73

0.63

yes

0.43

A great deal better

0.80 – max.

450

0.77

no

0.01

0.79

no

0.01
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5.5.2. Scale analysis
To evaluate the concordance between the magnitude of change in domains of healthrelated functional status and an external criterion, we used the standardized change
scores of scales and a single global question intended to correspond with the
repeated measures of physical and emotional functioning. Tables’ 5.3a to 5.3c present
mean scores across global ratings of perceived change in functioning. Mean scores
increase as the rating of global perceived magnitude of change increases, confirming
the outcome of other studies 22,23,36,37. Similarly, within each of the four categories of
degree of improvement as perceived by the patient, the SRM reflect systematically
more change than the ES, whereas the differences between these indices are very
small with regard to the 3-item scale of physical functioning, and the domain of
emotional functioning. Both effect size indices, as estimates of the magnitude of
prospective change, indicate that the 3-item scale was less responsive than the
MLHF-Q physical functioning scale, regardless of the perceived improvement rating
(tables 5.3a and 5.3b). Overall effect sizes in the sample (see: total in tables 5.3a and
5.3b) indicated the same difference between the 3-item scale from a generic
instrument (MOS-20)(‘small’: SRM = 0.44 en ES = 0.42) and disease-specific scales
(‘moderate’: SRM = 0.59 en ES =0.58), a consistent result in other studies 38-41.
Change in the emotional functioning domain seemed less relevant for this group of
patients, given that 79% declared no change after treatment. Furthermore, the overall
effect sizes of this scale are, according to Cohen, small.
The magnitude of change estimated with effect sizes ES (mean change/SDpooled)
was, according to our rule of thumb, in keeping with the magnitude of change
indicated by the patient’s judgement, or their category of subjective meaning, for all
scales. Furthermore, in cases that the magnitude of change estimated with the SRM
(mean change/SDchange) was not confirmed by the external criterion ratings (Tables
5.3a and 5.3c), the discordance was trivial.
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Table 5.3 a Stratified effect sizes of change over time in the disease-specific physical functioning dimension (8 items)

Global question/

Corresponding

External criterion

Effect size interval

No change
A little better

0 – 0.20

Mean

Within

Within

change

corresp.

corresp.

N

score

SRM

71

1.99

0.25

0.20 – 0.50

35

4.18

interval

n
0.52

Value

ES

0.05

0.20

n

0.03

interval

y
0.43

Value

1.0
y

0.77

Moderately better

0.50 – 0.80

44

6.96

0.87

n

0.15

0.71

y

0.70

A great deal better

0.80 – max. (1.26)

45

7.11

0.89

y

0.20

0.72

n

- 0.04

195

4.60

0.59

Total

0.58

Table 5.3 b Stratified effect sizes of change over time in the physical functioning dimension (3 items)

Global question/

Corresponding

External criterion

Effect size interval

No change

0 – 0.20

A little better

Mean

Within

Within

change

corresp.

corresp.

N

score

70

0.53

0.20 – 0.50

34

SRM

0.11
1.17

interval

y
0.26

Value

ES

0.55

0.11

y

0.20

.

interval

Value

y
0.25

0.55
y

0.17

Moderately better

0.50 – 0.80

42

3.00

0.67

y

0.57

0.64

y

0.47

A great deal better

0.80 – max.(1.26)

45

3.82

0.85

y

0.11

0.81

y

0.02

191

1.80

0.44

Total

0.42

Table 5.3 c Stratified effect sizes of change over time in the disease-specific emotional functioning dimension (5 items)

Global question/

Corresponding

External criterion

Effect size interval

No change
A little better

0 – 0.20

Mean

Within

Within

change

corresp.

corresp.

N

score

159

1.13

0.20 – 0.50

17

SRM

0.21
2.71

interval

n
0.53

Value

ES

0.01

0.20

n

0.04

interval

Value

y
0.48

1.00
y

0.93

Moderately better

0.50 – 0.80

11

3.16

0.59

y

0.30

0.56

y

0.20

A great deal better

0.80 – max. (1.26)

15

6.80

1.26

y

1.00

1.21

y

1.00

202

1.68

0.35

total

0.32

5.6

DISCUSSION

The values used to classify effect sizes for difference between means as small,
medium, or large “was arbitrary but seamed reasonable”, as Cohen 27 stated when he
stressed that investigators should render their own judgement on the matter. Many
researchers evaluating change in health-related quality of life measures, using effect
size as an indicator of an instrument’s responsiveness or to estimate magnitude of
change over time, seem to have adopted Cohen’s thresholds with the same rigidity
that ‘ α = .05’ has been adopted. 42,43 Some researchers pose that an effect size is
synonymous with the importance of change over time, without questioning who
determines what should be considered trivial or important whether modified by
terms such as ‘minimal’ or not 37 and the dependence of effect size interpretation on
the perspective of the interpreter. 12
To signify the importance of change in this study, we used an anchor-based
approach, 44 asking patients to judge treatment-related magnitude of change over
time by responding to global or ‘transition questions’ intended to be analogous with
the instruments’ domains of health.
The amount of change estimated with the ES in this study showed, in contrast to the
SRM, the highest concordance between the researcher’s interpretation according to
Cohen and the patient’s rating of perceived change, used as external criterion.
Additionally, neither of the two estimates of amount of change, i.e. ES and SRM,
deviated from the interval determined by the rating from the external criterion with
regard to the 3-item physical functioning scale. Our data suggest that the difference
in the number of items in the disease specific (5 items) and generic (3 items) physical
functioning scale may be related to the extent to which the magnitude of change over
time judgements are consistent with the external criterion. Given this study’s design,
this could not be verified. Despite the fact that the SRM was less concordant with
the interval associated with perceptible change in the same domain, as rated by the
patient, in comparison with the ES, we can conclude that Cohen’s thresholds ‘small’,
‘medium’, and ‘large’ appear to be in keeping with the external criterion. It is possible
that the terminology used in the global rating of change in physical functioning
covered the content of the 3-item scale from a generic instrument more precisely
than the content of the disease-specific items in this study sample.
In our approach we have, in order to achieve a conveniently arranged and
comprehensible questionnaire, abandoned external criteria with 15 anchor points.
Although it is known that raw change scores derived from repeated measurement of
health-related quality of life increase with the amount of change as perceived by the
patient, this phenomenon is no guarantee that effect sizes will fall in Cohen’s range
as determined by the external criterion. Osoba et al. 37 used ES (mean change/SD
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baseline) in comparison with the same rating scale method as this study does. They
concluded: “Cohen’s estimates appear to be confirmed empirically in our direct study
of the degree of change experienced by women who received chemotherapy for
breast cancer.” We applied our approach to their data and concluded that the
magnitude of change in the domains of emotional functioning, social functioning,
and global functioning were consistent with the external criterion. In contrast, two
underestimates of effect were found in physical functioning determined by the
ratings ‘moderately better’ and ‘a great deal better’.
In our attempt to confirm Cohen’s estimates empirically with data from studies with
a 15-point global rating scale, 23 the only replicated result relates to the phenomenon
that means of change scores consistently increase with the perceived magnitude of
change. However, this concordance between mean raw scores and the external
criterion was demonstrated only after merging seven global ratings into three. For
example: 1)’almost the same’, ‘hardly any better at all’, 2)’a little better’ and 3)
‘somewhat better’ represent small improvement; 4)”a good deal better”, 5)
“moderately better” represent moderate improvement and 6)”a great deal” and 7) “a
very great deal better” a large improvement. Reducing the original rating scale could
cause a fallacy in the comparison of effect size and external criterion. The distances
between the merged ratings probably differ from those between the anchor points
on a seven-point rating scale, which can lead to differences in the relation with
magnitude of standardized change assessed over time.
Myriad effect size indices have been developed, from which the researcher can
choose, and no universal criteria exist to interpret this statistic 45,46. In this study the
criterion validity of the interpretation by Cohen’s thresholds was evaluated, and
results were compared with other studies. Future research is needed to clarify effect
size interpretation, using other effect size indices or methods to assess functional
status, e.g. weighed or unweighed scores in patient specific health status measures.
41,47-49
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