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ABSTRACT

Objective To estimate and report the minimally important
difference (MID) of the EuroQol five-dimensional five-level
questionnaire (EQ-5D-5L) using the Hong Kong (HK) utility
score among patients with either hypertension or diabetes
or both.

Design Data were analysed using secondary data
analysis based on a cross-sectional study assessing
patients’ experiences in HK.

Setting A representative sample was recruited from 26
specialist outpatient clinics in HK.

Participants We analysed data from 2231 and 662
patients who reported having hypertension or diabetes
alone, respectively, and 874 patients had these two
diseases.

Intervention An instrument-defined approach was
applied to estimate MID stratified according to sex and age
for the three subpopulations.

Results The overall MID (oMID) estimates were 0.089,
0.086 and 0.089 for patients with hypertension or diabetes
alone and with these two diseases, respectively. The
adjusted MID (aMID) estimate was smaller than the oMID,
and the improved MID was larger than the deteriorated
MID. Women had larger oMID but smaller aMID than

men. Younger respondents had larger aMID than older
respondents. Effect sizes ranged from 0.30 to 0.503,
which fit our preset criteria.

Gonclusion Four types of MID of the EQ-5D utility score
for patients with hypertension or diabetes alone and with
these two diseases were reported. Variations in the MID
estimates should be further explored in other populations
or using different statistical methods.

INTRODUCTION

Hypertension is common among patients
with diabetes, with the prevalence depending
on the type and duration of diabetes, as well
as other demographic characteristics, such as
sex and age.' Patients with hypertension have
twice the risk of having diabetes than those
without hypertension.” Studies indicated
a pathogenic association between diabetes
and hypertension, that is, patients with
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Strength and limitations of this study

» An array of values representing minimally import-
ant changes was provided for the EuroQol five-
dimensional five-level questionnaire utility score.

» Four types of minimally important difference (MID)
stratified according to sex and age were reported
for patients with either hypertension or diabetes or
both.

» The instrument-defined approach was first applied
to estimate the MIDs for patients with both hyper-
tension and diabetes.

» The MID values estimated in this study should be
further examined using the other methods.

hypertension often have insulin resistance,
which poses a great risk for the develop-
ment of diabetes. Conversely, a major cause
of morbidity and mortality in patients with
diabetes is caused by cardiovascular diseases,
which are triggered by hypertension.” It is
predicted that the number of people with
diabetes will reach 642 million by 2040,*
and the prevalence of hypertension is more
common, with an estimate of 1.39 billion
worldwide.® As a chronic condition, either
hypertension or diabetes is negatively associ-
ated with physical and psychological health-
related quality of life (HRQoL), which is an
important outcome measurement in health-
care.® Recently, the HRQoL of patients with
hypertension or diabetes has been reported
worldwide using patientreported outcome
measures (PROMs) . However, the marginal
variations in the HRQoL that lead to substan-
tial changes in patient well-being cannot be
directly measured, especially when patients
have multimorbidity of chronic conditions.
To examine the responsiveness of changes
in the health status and HRQoL in clinical
practice or primary healthcare, there have
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been a number of studies defining and calculating the
minimally important difference (MID), an important
means of interpreting changes in the difference in
HRQoL."” MID is defined as a measure to indicate the
smallest change in the utility using the PROMs of interest,
either beneficial or harmful, and that change represents a
meaningful transformation for the patient’s health states
and can help medical professionals comprehensively eval-
uate the efficiency of clinical interventions.' '* This kind
of MID estimation uses a patient-centred approach and
explores not only the meaningful physical or biological
changes to patients but also the value that patients attri-
bute to changes according to their HRQoL." Although
the estimation of MID of the utility score determined using
PROMs has been reported frequently,'*™® MID estimates
focused on specific conditions are limited, especially
for comorbidities, such as hypertension and diabetes.
In addition, MID estimates are likely to vary in different
populations by considering the local preferences.'” It is
necessary to have country/region-specific estimation for
clinical or health economics evaluation analysis.

The EuroQol five-dimensional questionnaire (EQ-5D)
is among the most widely used generic preference-based
measures (GPBMs) for measuring HRQoL worldwide.!”
It is recommended as the standard measure in the esti-
mation of quality-adjusted life years (QALYs) used
for the economic evaluation in most European coun-
tries. % Currently, in addition to clinical interventions,
the EQ-5D is increasingly used in facilitating decision-
making in primary care settings to manage patients with
chronic conditions; however, no study has estimated the
MID for patients with hypertension or diabetes alone and
with both the diseases by applying local EuroQol five-
dimensional five-level questionnaire (EQ-5D-5L) utility
scores in Hong Kong (HK). Therefore, this study aimed
to estimate and report the MID estimate of the EQ-5D-5L.
utility score among patients with either hypertension or
diabetes or both using a sample from HK.

METHOD

Data source

Data used for the estimation of MID in this study were
derived from a regional-wide annual patient experience
survey of individuals using public healthcare services in
HK.*' The patients who visited any of the 26 selected
public specialist outpatient clinics located in various
regions of HK were randomly invited to participate
in the survey during the study period. The inclusion
criteria were age =18 years and being able to speak and
understand Cantonese. Patients who were day cases or
day surgeries or those from paediatric, hospice, psychi-
atric, dental, anesthesiology, pathology or nurse-led,
or multispecialty outpatient clinics were excluded. The
responding patients who agreed to participate in the tele-
phone interview were asked to report their experience of
service used using a structured and validated question-
naire.”” The questions about self-reported HRQoL. (using

EQ-5D-5L HK) and long-standing health conditions were
also included. A total of 13 966 patients responded to
the survey and provided valid responses. Among them,
a total of 2231 and 662 patients reported having hyper-
tension and diabetes alone, respectively, and 874 patients
reported having both conditions. Data from all subjects
were used for the estimation of MID in this study.

HRQoL measurement

The EQ-5D-5L is the advanced version of the previous
EQ-5D-3L that can better control the ceiling effect than
the EQ—BD-?)L.Q?’ It has five dimensions: mobility (MO),
self-care, usual activities, pain/discomfort and anxiety/
depression. Each dimension has five levels (no, slight,
moderate, severe and unable/extreme problems). The
combinations of the dimensions and levels could generate
a total of 3125 (5°) health states. The health states can
then be converted into a summary utility score based on
local value set and facilitate the generation of QALYs
for health economic evaluation.”* The available EQ-5D
value sets for different countries/regions are listed in
the EuroQoL’s website (euroqol.org/publications/key-
euroqol-references/value-sets/). In the present study,
the EQ-5D-5L utility score was derived based on the HK
population tariff.*> The mean utility value of the HK value
set was 0.919. The normative profile of the HK general
population was reported by Wong et al.*®

Statistical analyses

Descriptive statistics was used to describe respondents’
demographic characteristics. The EQ-5D-5L utility score
was reported in means and SD and stratified according to
health conditions (with hypertension or diabetes alone,
and with both hypertension and diabetes). R (R Founda-
tion, Austria) was used for data analyses.

The instrument-defined approach was adopted to esti-
mate the MIDs of the HK EQ-5D-5L utility score.'® This
method is a variant of the anchor-based method in which
the internal anchors, rather than the external anchors, are
used to estimate the MID.'® In this study, the MIDs were
estimated for patients with hypertension and diabetes
alone and with both diseases. To explore the heteroge-
neity of the MID estimates attributed to patient character-
istics, we further stratified the estimation according to sex
(male and female) and age (<55 years, 56—65 years, 66-75
years and 276 years) for each subpopulation.

The MID was estimated based on the average scores
of differences between the baseline health states and
single-level transitions to the other adjacent health states;
for example, the baseline health state is ‘22222" (slight
problem on all five dimensions), a possible adjacent health
state of single-level transition toward worse health state
could be ‘32222’ (moderate problem on MO and slight
problem on the other dimensions), and another possible
adjacent health state of single-level transition toward
better health state could be ‘12222’ (no problem on MO
and slight problem on the other dimensions). A single
MID estimate of the baseline health state was derived
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Table 2 Descriptive analysis on MID estimates of the EQ-5D-5L utility score

Diabetes alone

oMID

Hypertension alone

oMID

Both hypertension and diabetes

oMID

iMID dMID

aMID

dMID
0.07

iMID

aMID

iMID dMID

aMID

0.089 0.072 0.074 0.069 0.089 0.071 0.073 0.086 0.071 0.073 0.067
0.014 0.008 0.015 0.011

0.012

Mean
SD

0.013

0.012

0.008

0.016

0.008

0.015

0.008

0.065 to
0.070

0.070 to
0.067-0.072 0.066-0.083 0.060-0.078 0.081-0.097 0.067-0.076 0.064-0.080 0.061-0.079 0.078-0.095 0.066-0.071 0.065-0.083 0.058-0.078

0.066 to 0.087 to 0.070 to 0.070 to 0.067 to 0.084 to 0.069 to
0.091 0.072 0.075 0.072 0.089 0.072 0.076

0.071

0.071 to
0.076

0.087 to 0.091 0.070 to

95% Cl

0.073

0.080-0.098
0.089

IRQ

0.068 0.089 0.072 0.073 0.071 0.084 0.071 0.075 0.067
0.503 0.462

0.074

0.072

Median

0.392 0.360

0.382

0.412 0.395

0.401

0.326 0.304

0.317

Effect size 0.392

aMID, adjusted minimally important difference; dMID, deteriorated minimally important difference; EQ-5D-5L, EuroQol five-dimensional five-level questionnaire; iMID, improved

minimally important difference; oMID, overall minimally important difference.

by averaging the sum of the absolute utility score of all
possible adjacent health states. Details of the instrument-
based method are found elsewhere.'? '® Apart from the
overall MID (oMID) reported in our study, two types of
MID were presented as well: one was the improved MID
(iMID), which was the health state changed toward the
better direction, for example, from ‘22222’ to ‘12222’;
the other one was the deteriorated MID (dMID), which
was the health state changed toward the worse direction,
for example, from ‘22222’ to 392922’ ' However, we
noticed that the health states ‘11111 and ‘55555’ were
two extremist health states, which indicate that no health
state could be better than the best state (‘11111’°) or
worse than the worst state (‘55555’). Thus, no iMID for
‘11111° and no dMID for ‘55555” were estimated. More-
over, a previous study suggested that to avoid a larger
single-level transitions in EQ-5D than in the MID esti-
mate, the maximum value of the single-transition among
different levels of dimensions should be excluded from
the MID estimate.'® Reviewing the HK scoring algorithm,
the differences between level 3 (moderate problem) and
level 4 (severe problem) were larger than those among
the other levels (0.189, 0.158, 0.14, 0.16 and 0.153).%
Thus, the other type of MID, adjusted MID (aMID), was
reported based on excluding the maximum value scoring
parameters. Overall, four types of MID that were stratified
according to age and sex were reported for three subpop-
ulations. The effect size (ES) was calculated to indicate
whether the magnitude of the MID estimate is larger
than the measurement error or the minimally detectable
difference of the EQ-5D.?” The plausible range of ES was
0.2-0.8, ES <0.2 indicating that the MID estimate was
unlikely to be ‘important’ and ES >0.8 indicating that the
MID estimate was unlikely to be ‘minimal’.*® The locally
weighted scatterplot smoothing (LOESS) smoothing
approach was used to estimate the association between
the observed utility score and MID estimates. Consid-
ering that only 4.08%, 4.83% and 6.18% of the respon-
dents with hypertension, diabetes and both, respectively,
reported utility scores<0.5, only the association in MID
estimates with a utility scores=0.5 were investigated.

Patient and public involvement
No patients were involved in the design of the study.

RESULTS

Table 1 shows that women constitute 56.5% of the respon-
dents with both hypertension and diabetes. Respondents
with diabetes were younger than those with hyperten-
sion. Nearly half of the respondents reported completing
primary education or less. More than 90% of respondents
were living with their families, and very few were unem-
ployed (1.6%-3.0%). The mean EQ-5D utility values
for each demographic group are presented in table 1.
Compared with the profile of overall sample from the
original patient experience survey, more male and older
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Table 3 Continued

Diabetes alone

oMID

Hypertension alone

oMID

Both hypertension and diabetes

oMID

iMID dMID

aMID

dMID

iMID

aMID

iMID dMID

aMID

Age group

0.057-
0.076

0.073-
0.085
0.08

0.068-
0.078

0.067-0.078 0.066-0.084 0.059-0.078 0.068-

0.077-

0.059-
0.079

0.078-0.096 0.067-0.077 0.059-

IRQ

0.078

0.095
0.084
0.367

0.079

0.068
0.17

0.072 0.083 0.074
0.21

0.075

0.071

0.072 0.075 0.067

0.085

Median

0.202

0.184

0.299

0.314

0.307

0.206 0.188

0.198

Effect size 0.242

aMID, adjusted minimally important difference; dMID, deteriorated minimally important difference; EQ-5D-5L, EuroQol five-dimensional five-level questionnaire; iMID, improved minimally

important difference; oMID, overall minimally important difference.

people with lower educational levels were included in our
study.

Tables 2—4 present the MID estimates for all respon-
dents, which were stratified according to sex and age.
The oMID estimates were 0.089, 0.086 and 0.089 for
patients with hypertension or diabetes alone and with
these two diseases, respectively. The aMID estimate was
smaller than the oMID estimate, and the iMID estimate
was larger than the dMID estimate. The SD, 95% CI,
IQR and median of all the MID estimates were reported
separately in the tables. The maximum discrepancies of
the MID estimates between hypertension and diabetes
were 0.003 on aMID for men (5665 years) and women
(5665 years and 75 years). Additionally, young respon-
dents demonstrated larger aMID but smaller oMID than
old respondents. Difference in the MID estimates among
different age groups was smaller for patients with both
hypertension and diabetes than for those with either of
them alone. The ES ranged from 0.17 to 0.636, which best
fits our preset criteria. Figure 1 shows the positive asso-
ciation between aMID estimates and the observed utility
scores, with the MID estimates increasing with increasing
utility scores.

DISCUSSION

MID is a standard approach in the interpretation of clin-
ical relevance of changes in HRQoL; the nuance of MID
reflects the effectiveness of the clinical interventions in
changing patient HRQoL in terms of their characteristics
and health status. This study reported four types of MID
estimates of the EQ-5D-5L. HK utility score that were strat-
ified according to sex and age of patients with hyperten-
sion or diabetes alone or with both conditions. Overall,
patients with both hypertension and diabetes reported
larger aMIDs and iMIDs than those with hypertension or
diabetes alone. For dMID, patients with diabetes alone
reported smaller estimates than those with hypertension
alone or with both conditions.

Few studies have estimated the MID either based on
the utility score of EQ-5D-5L for specific conditions. Our
previous study reported a larger aMID estimate of 0.079
(range: 0.048-0.084) for patients with chronic conditions
using a sample from HK." However, we did not differen-
tiate chronic conditions or identify the number of chronic
conditions that a patient may have. McClure et al reported
smaller aMID, iMID, and dMID estimates than those of the
present study for patients with diabetes and associated multi-
morbidity using an instrument-defined method in a sample
from Canada." However, they did not report the types of
multimorbidity and did not further explore variations in the
MID estimates in terms of patient characteristics. Tsiplova et
alidentified a larger oMID of the EQ-5D-5L utility score for
patients with hypertension (0.093) or diabetes (0.098) sepa-
rately using an anchor-based method.” Despite the fact that
the instrument-defined approach should be encouraged
because of its simple operation and estimation based on
multianchors, the MID estimates rely heavily on the scoring
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08 0.9 10
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Figure 1 The relationship between the EuroQol five-dimensional five-level questionnaire (EQ-5D-5L) observed score and
adjusted minimally important difference (MID) estimates; comorbidity=both hypertension and diabetes.

algorithms adopted. Further studies on the comparisons of
MID estimates of the EQ-5D-5L utility value among patients
with both hypertension and diabetes using other scoring
algorithms are needed.

Given the ageing of the large baby boomer cohort coupled
with the advancement of medical technology, which means
that a growing number of people might be living with
multimorbidity, estimations of the MID in HRQoL for this
population become more important.'* ** In the present
study, patients with both hypertension and diabetes demon-
strated larger MID estimates than those with hypertension
or diabetes alone, suggesting that achieving meaningful
changes in patient HRQoL might be difficult through clin-
ical or primary care interventions when both conditions
are present. Previous studies also confirmed that there is an
urgent need to improve hypertension care and blood pres-
sure control strategies in patients with diabetes.' ® Addition-
ally, larger estimates for iMID than for dMID suggest that for
the same utility score, a smaller change to worse health state
should be considered important, whereas the same magni-
tude of change to a better health state may be less important.
However, in McClure ¢t al’s study, an equal iMID and dMID
for patients with diabetes was reported.* For patients with
chronic conditions, the outcomes of healthcare should
not be evaluated to restore physical health but to improve
their HRQoL in order for them to live in independence,
dignity and comfort.”® The MID estimate in multimorbidity
of chronic conditions is essential for providing meaningful
interpretation of the effects of an intervention on HRQoL
and to classify changes in patient well-being.

The MID estimates varied across the distribution of sex
and age. Smaller MID estimates were reported in older adults
than in younger respondents in both men and women; the
accumulated experience in dealing with health problems

in elderly patients may have affected our MID estimates.™
However, the heterogeneities of the MID estimates between
patient groups with different demographic characteristics
are negligible, and all the differences are smaller than 0.01.
This result suggests that in clinical practice, the differences in
MID estimates using EQ-5D-5L. between male and female or
young and old HK patients with chronic conditions may not
be important. Nevertheless, our findings regarding MID esti-
mates stratified according to sex and age offer evidence for
validating the oMID estimate from another perspective. The
range provided a ‘CI’ of oMID estimate that may help clinical
professionals and researchers to better assess the effective-
ness of clinical interventions. Further studies are needed to
investigate whether the variations are significant and valid in
other HK patient groups. Additionally, the severity of condi-
tions, treatment context, and interactions with the socioeco-
nomic status may have an influence on the nuances in the
MID estimates™ and should be considered in future studies.
MID is an important patient-centred concept to facilitate
decision-making on the appropriate intervention that meets
patients’ preference and values and to provide clinical or
political priorities.” For clinical professionals, MID estimates
could help them to make decisions from the perspective of
patientcentred care to determine treatment options or deci-
sions regarding termination of the treatment for individual
patients. On the macro level, MID estimates could be used
as thresholds to confirm the effectiveness of a new treatment
as opposed to the current best practice.'” It, thereby, adds
another dimension to understand a patient’s preferences
to treatment that might not be directly extrapolated from
physiologic or clinical endpoints.”® When taken into the
policy area, MID estimates could provide evidence regarding
whether a treatment is beneficial or harmful to patients and
whether information could help health policy-makers to
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determine the healthcare resource allocation and reimburse-
ment strategy.”” Moreover, our findings bridge a knowledge
gap regarding the influence of sex and age on MID estimates.
Despite knowing such diverse results in subjective health and
HRQolL,”™ MID reflects an innate difference in patient pref-
erences on HRQoL and well-being.

We must realise that EQ-5D is a generic instrument used
to measure common domains of health that are relevant
to the general population.” The benefit of the MID esti-
mates of GPBMs is unlikely to vary across different contexts.
However, when considering patients with specific diseases,
the condition-specific instrument might be more sensitive
because its domains are fully focused on that condition.
Despite some methodological limitations, the MID estimates
derived in this study appear meaningful. The majority of ES
values ranged from 0.3 to 0.5, corresponding to a small to
medium ES according to Cohen’s criterion. Nonetheless, in
the future, condition-specific instruments, such as a diabetes
quality-ofiife instrument, might be used to accrue extra
evidence on the estimation of MID values.

Another point we need to consider is the MID estimates
that may vary when considering the long-term effects of the
treatment or care of people with multimorbidity. In our
study, we found that patients at various ages show varying
MID estimates. The psychological improvement and deteri-
oration may affect the HRQoL responses to interventions,
regardless of the presence of physical symptoms."”” These
changes in HRQoL cannot be directly derived using PROMs;
however, MID could provide information from the perspec-
tive of patients’ well-being in which treatment could bring
long-term meaningful changes to their health and facili-
tate appropriate decision-making of doctors. In the future,
we need to consider the long-term effect on the estimation
of MID values for patients with multimorbidity. Moreover,
there is no consensus as to the ‘best’ method for MID estima-
tion for HRQoL measures.”’ Other methods, including the
anchor-based method, should be included in the studies and
may yield MID estimates in a plausible range rather than as a
single value.”

This study has some limitations. First, only patients using
public outpatient were recruited, which might not inclu-
sively represent the overall general population. Although
most people in HK use public services to manage their
multimorbidity, it would be worth including the patients in
private settings for further analysis. Second, the collected
information on long-term conditions were self-reported
instead of derived from medical records; therefore, no
clinical information, such as the severity of the diseases or
the type of diabetes, was included for the analysis that may
possibly raise concerns regarding the validity of our find-
ings. In addition, the proportion of younger patients in our
sample was lower than the reference population, and this
may limit the generalisability of our findings. Finally, the
reliability of MID values estimated by only using instrument-
based method was limited, and different methods, for
example, anchor-based and distribution-based methods,
should be adopted in the future studies to examine the
validity of our findings.

CONCLUSION

Our study presented four types of MID estimates of HK
EQ-5D-5L. value scores for patients with hypertension,
diabetes and both conditions. We found that larger MID esti-
mates were associated with higher utility scores, and the MID
estimates for health improvement were larger than those of
health deterioration. The MID estimates of the EQ-5D-5L
should be further explored in different HK patient groups
using different statistical methods.
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