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Abstract

Background/Aims: The newly adapted generic KINDL-
A(dult)B(rief) questionnaire showed satisfactory cross-sec-
tional psychometric properties in adults with bleeding dis-
orders or thrombophilia. This investigation aimed to evalu-
ate its cross-sectional and longitudinal construct validity.
Methods: After ethical committee approval and written in-
formed consent, 335 patients (mean age 51.8 + 16.6 years,
60% women) with either predominant thrombophilia (n =
260) or predominant bleeding disorders (n = 75) participat-
ed. At baseline, patients answered the KINDL-AB, the MOS
36-item Short-Form Health Survey (SF-36), and the EQ-5D-
3L. A subgroup of 117 patients repeated the questionnaire
after a median follow-up of 2.6 years (range: 0.4-3.5). A prio-
ri hypotheses were evaluated regarding convergent correla-

tions between KINDL-AB overall well-being and specific sub-
scales, EQ-5D-3L index values (EQ-1V), EQ-5D visual analog
scale (EQ-VAS), and SF-36 subscales. Results: Contrary to hy-
pothesis, baseline correlations between the KINDL-AB and
EQ-IV/EQ-VAS were all moderate while, as hypothesized,
several KINDL-AB subscales and SF-36 subscales correlated
strongly. At follow-up, no significant changes in all three in-
struments occurred. Correlations between instruments over
the follow-up were mostly moderate and partially strong.
Contrary to hypothesis but consistent with no significant
changes in health-related quality of life, convergent correla-
tions between changes in KINDL-AB overall well-being,
physical and psychological well-being, and EQ-IV/EQ-VAS
were all weak. Conclusions: While repeated measures of
KINDL-AB showed moderate to strong correlations, changes
in KINDL-AB overall well-being and subscales correlated
more weakly than expected with changes involving two es-
tablished instruments of generic health status.

© 2020 S. Karger AG, Basel

karger@karger.com
www.karger.com/aha

© 2020 S. Karger AG, Basel

el
Karger~

Ulrike Nowak-Gottl

University Hospital Schleswig-Holstein

Institute for Clinical Chemistry and Coagulation Center
Arnold-Heller-Strasse 3, DE-24105 Kiel (Germany)
leagottl@uksh.de



Introduction

There are several questionnaires evaluating disease-
specific quality of life in children, adolescents, and adults
with thrombophilia disorders including thromboembo-
lism and pediatric stroke [1, 2] or with hereditary and
acquired bleeding disorders (HABD) [3-9]. In patients
with bleeding disorders, health-related quality of life
(HRQoL) varies with occurrence of bleeds, pain, and re-
lated limitations in everyday activities [10]. Furthermore,
disease-specific questionnaires do not easily allow com-
parisons between population-based health measures or
population-wide health assessments, and they can im-
pede the conduct of comparative cost-benefit and cost-
effectiveness analyses [11]. In such situations or when
comparisons with patients with other disorders are war-
ranted [12], generic HRQoL measures may add useful in-
formation to or partially replace disease-specific health
measures. But generic health status measures also have
limitations when applied to longitudinal research involv-
ing different age groups, especially when studying longi-
tudinal changes of HRQoL through childhood and ado-
lescence into adulthood. This led to the idea of modifying
anestablished HRQoL questionnaire, the generic KINDL-
R questionnaire [13, 14] (www.kindl.org), originally
meant for use from early childhood up to adolescence
(<16 years), but not beyond this age limit. In order to al-
low its continual use into the age groups >16 years, the
KINDL-A(dult)B(rief) questionnaire with a reduced
overall number of items and a reduced number of sub-
scales was adapted and cross-sectionally validated in a
group of adult patients with thrombophilia/HABD as
well as in healthy adult blood donors [15]. For the period
being evaluated, goodness-of-fit indices were promising
and the factor loadings, especially in the study population
of patients, were reasonable [15]. Before applying the
newly adapted questionnaire to children and adolescents
in transition to adulthood, we intended first to study its
cross-sectional and longitudinal construct validity in a
group of adult patients with thrombophilia or HABD.

Materials and Methods

Inclusion Criteria

Adult patients with thrombophilia or HABD in routine treatment
in the outpatient department of the Institute for Clinical Chemistry
and Coagulation Center of the University Hospital Schleswig Hol-
stein, Campus Kiel. Patients were usually referred by their family
doctors or by peripheral hospitals to diagnose the underlying causes
of clinically relevant thromboses or bleeding diathesis caused via in-
herited or acquired coagulation factor deficiencies. Since February
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2014, patients have been continuously enrolled up to the present day.
Patients enrolled from February 2014 to February 2016 were already
included in the cross-sectional study reporting the creation and ini-
tial validation of the KINDL-AB questionnaire [15].

Exclusion Criteria

Patients aged less than 18 years, non-German speaking pa-
tients, patients unable to understand and answer the question-
naires, or patients without written informed consent.

Study Population

During one of their routine clinical visits, potentially eligible
patients were invited to participate in the study and, after written
informed consent, completed the baseline questionnaire that in-
cluded questions about basic socioeconomic characteristics and
generic HRQoL scales. The follow-up questionnaire was adminis-
tered again during one of the patients’ follow-up visits or sent to
the patients’ homes.

Measures

The KINDL-AB has 12 items in five subscales and is a short
form of the 24-item KINDL-A(dult) questionnaire, an adaptation
of the KINDL-R [15]. Altogether, 5 items of the KINDL-R were
modified (2 items in the family-related well-being subscale and 3
in the school-related well-being subscale). Application of this 24-
item KINDL-A questionnaire to a subgroup of the analyzed pa-
tients revealed several items with insufficiently large factor load-
ings (below 0.7) on their latent variables. This led to deletion of
scale items and to the deletion of the self-esteem subscale. The only
item with acceptable factor loading in the self-esteem subscale was
collapsed with 2 items of emotional well-being to form a newly
defined psychological well-being subscale. The newly adapted
KINDL-AB showed factor loadings above 0.6 for all 12 items and
goodness-of-fit indices (GFI) of moderately acceptable fit (root
mean square error of approximation, RMSEA <0.08) and more
highly acceptable model fit (GFI >0.9), respectively. However, the
adjusted GFI did not meet the 0.9 threshold (AGFI = 0.86) and the
Bentler comparative fit index (CFI) fell just short of meeting the
0.95 threshold (Bentler CFI = 0.94) [16]. In a group of healthy
blood donors, factor loadings were weaker but GFI were more
promising (RMSEA <0.05, indicating good fit [16]; GFI, AGF],
Bentler CFI, all >0.95, indicating acceptable fit).

The EQ-5D-3L [17] with its two summary measures, the EQ-
5D-3L index value (EQ-IV) and the EQ-5D visual analog scale
(EQ-VAS), served together with the MOS 36-item Short-Form
Health Survey (SE-36) [18, 19] as the gold standard for measures
in HRQoL and were administered both at baseline and at follow-
up. The EQ-5D-3L is composed of five domains (mobility, self-
care, usual activities, pain/discomfort, and anxiety/depression)
concerning one’s current health status. EQ-5D-5L health states can
be converted into a single index value (EQ-IV). Additionally, one’s
current subjective health state was measured with a single measure
on a “thermometer” scaled from 0 to 100 (EQ-VAS).

Cross-Sectional and Longitudinal Construct Validity

A priori hypotheses were formulated and translated into hy-
potheses concerning the expected magnitude of specific correla-
tions. According to Evans [20], “very weak” correlations range
from 0.00 to 0.19, “weak” correlations range from 0.20 to 0.39,
“moderate” correlations range from 0.40 to 0.59, “strong” correla-
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Table 1. Sociodemographic patient characteristics at baseline, n = 335

Parameter All patients Patients with Patients with p value
(n=335) thrombophilia bleeding disorders
(n =260, 77.6%) (n=175,22.4%)
Age, years 51.8+16.6 51.6+15.8 52.9+19.1 0.59*
Female gender 202 (60.3) 156 (60.0) 46 (61.3) 0.84%
Medication (n=258) (n=202) (n=156)
None 50 (19.4) 10 (5.0) 40 (71.4)
Coumarin 57 (22.1) 54 (26.7) 3(5.4)
DOACs/NOACs 87 (33.7) 84 (41.6) 3(5.4)
Heparin 20 (7.8) 18 (8.9) 2 (3.6) <0.001%
Antiplatelet drugs 41 (15.9) 36 (17.8) 5(8.9)
Factor VIII substitution 3(1.29) 0(0) 3(5.49)
School education (n = 328)
Up to 10 years 182 (55.5) 147 (57.9) 35 (47.3) 0.11%
High school graduation 146 (44.5) 107 (42.1) 39 (52.7)
Current socioeconomic status (n = 332)
Working (half- or full-time) 177 (53.3) 143 (55.4) 34 (45.9) 0.32%
Housewife or house husband, nonworking, temporarily laid off 49 (14.8) 39 (15.1) 10 (13.5)
Retired/retired + mini-job 94 (28.3) 68 (26.4) 26 (35.1)
Unemployed, mini-job, (1-euro) community jobs, voluntary service 12 (3.6) 8(3.1) 4 (5.49)
Family status (n = 328)
Married + living with the partner 233 (71.0) 179 (70.2) 54 (74.0) 0.82%
Divorced, married but living separate, widowed 26 (7.9) 21(8.2) 5(6.8)
Single 69 (21.09) 55(21.6) 14 (19.2)
Partnership (n = 314) 271 (86.3) 210 (85.4) 61 (89.7) 0.36%
Multiperson household (n = 329) 289 (87.8) 223 (87.1) 66 (90.4) 0.45%

Data are presented as n (%) or mean + SD, as appropriate. SD, standard deviation; DOAC, directly acting oral anticoagulants; NOAC, novel oral
anticoagulants. ¢ Does not sum up to 100% because of rounding errors; * Student’s ¢ test; & x? test.

tions range from 0.60 to 0.79, and “very strong” correlations range

from 0.80 to 1.00. In particular, the following hypotheses involving

correlations between KINDL-AB overall well-being, KINDL-AB
subscales, and gold standard measures of generic health status
were evaluated:

 Strong cross-sectional correlations and at least moderate lon-
gitudinal correlations between KINDL-AB overall well-being
and EQ-IV, EQ-VAS, SF-36 general health perception, and SF-
36 vitality.

o Strong cross-sectional correlations and at least moderate lon-
gitudinal correlations between KINDL-AB physical well-being
and EQ-1V, EQ-VAS, SF-36 physical functioning, SF-36 phys-
ical role functioning, and SF-36 vitality.

 Strong cross-sectional correlations and at least moderate lon-
gitudinal correlations between KINDL-AB psychological well-
being and EQ-IV, EQ-VAS, SF-36 vitality, SF-36 emotional
role functioning, and SF-36 mental health.

 Strong cross-sectional correlations and at least moderate lon-
gitudinal correlations between KINDL-AB family-related well-
being and SF-36 social role functioning.

« Strong cross-sectional correlations and at least moderate lon-
gitudinal correlations between KINDL-AB friend-related well-
being and SF-36 social role functioning.

+ Strong cross-sectional correlations and at least moderate lon-
gitudinal correlations between KINDL-AB education/work-
related well-being and SF-36 social role functioning.
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Correlation analyses can be easily biased by outliers [21] and
non-normally distributed data [22]. The assumptions for applying
parametric correlation analyses such as nonexistent extreme outli-
ers (for this study defined as values more than 3 times the inter-
quartile range distant from the median) were tested by boxplots
and the existence of a normal distribution was tested by evaluating
the skewness (normal distribution defined as skewness between -1
and +1). Since several continuous variables included extreme out-
liers and some continuous variables featured non-normally dis-
tributed data (for details, see online suppl. Table 1; for all online
suppl. material, see www.karger.com/doi/10.1159/000507602), all
correlation analyses, after removal of extreme outliers, were con-
ducted using the nonparametric Spearman’s rho (p) correlation
measure.

Descriptive Statistics

Patients’ basic characteristics, when values were normally dis-
tributed, are displayed as means accompanied by standard devia-
tions in parentheses, while variables with skewed values are dis-
played as median values (range). Count data are displayed as ab-
solute and relative frequencies. Differences between two
independent groups (Tables 1, 2) were evaluated using the x? test
in analyses involving binary and ordinal variables. Student’s  test
and the Mann-Whitney U test were used in analyses involving
continuous, normally distributed and continuous, non-normally
distributed variables, respectively. Changes in HRQoL at follow-
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Table 2. Health-related quality of life measures at baseline, n = 335

Parameter All patients Patients with Patients with p value
(n=335) thrombophilia bleeding disorders
(n = 260, 77.6%) (n=75,22.4%)
KINDL-AB
Overall well-being 67.2+14.7 67.3+15.2 66.6+12.9 0.71*
Physical well-being 53.4+22.9 54.5+23.0 49.9422.2 0.13%&
Psychological well-being 66.1£19.6 66.3£20.0 65.3£18.3 0.70% &
Family-related well-being (n = 304) 83.8+15.8 83.0+15.4 86.3+17.1 0.13%&
Friend-related well-being (n = 321) 69.7+18.2 68.9+19.1 72.2+14.6 0.12%&
Education/work-related well-being (n = 227) 74.9419.9 75.5+18.8 72.2+23.6) 0.31%%
EQ-IV (n =242) 0.80 (-0.18 to 1.00) 0.80 (-0.07 to 1.00)  0.76 (-0.18 to 1.00) 0.090%
EQ-VAS (n =249) 75 (0 to 100) 80 (0 to 100) 75 (35 to 100) 0.071%
SF-36
Physical functioning (n = 136) 76.9+22.5 76.4+22.3 78.7+£24.0 0.64%$%
Physical role functioning (n = 133) 70.0+27.1 70.5+27.0 68.1+28.0 0.68%°
Bodily pain (n = 135) 65.3+27.1 65.5+27.2 64.5+27.2 0.87%$
General health perception (n = 134) 60.8+22.3 62.2423.0 55.5£18.4 0.17%°
Vitality (n = 136) 56.4+19.8 56.9+20.5 54.4+16.6 0.56"
Social role functioning (n = 134) 76.1£26.9 75.6+£28.0 78.2422.6 0.65" %
Emotional role functioning (n = 132) 77.14£26.1 77.1+£25.1 77.2+30.2 0.99%$
Mental health 70.6+17.9 71.0+18.5 68.9+15.6 0.59%$

Data are presented as mean + SD or median (range), as appropriate. SD, standard deviation; KINDL-AB, adult brief version of the
revised KINDL questionnaire; EQ-IV, EQ-5D-3L index value of the EQ-5D-3L questionnaire; EQ-VAS, EQ-5D visual analog scale; SF-
36, Short-Form (36-Item) Health Survey. * Student’s ¢ test; * Mann-Whitney U test; & significance level Bonferroni adjusted to p < 0.01
(five subscales); § significance level Bonferroni adjusted to p < 0.006 (eight subscales).

Table 3. Health-related quality of life, measured with the KINDL-AB, in patients with complete baseline and follow-up assessments,
n=60-117

KINDL-AB, overall well-being and subscales Baseline Follow-up
+ SD
(mean ) (mean + SD)  mean change pvalue*  Spearman
(95% CI) correlation?

Overall well-being (n = 109) 69.8+13.9 71.2+14.2 1.4 (0.7 to 3.5) 0.20 0.644**
Physical well-being (n = 113) 57.0+23.2 60.9+22.6 39(-0.2t08.1) 0.06 0.493**
Psychological well-being (n = 117) 68.5+19.1 71.1+18.1 2.6 (0.6 to 5.9) 0.11 0.504**
Family-related well-being (n = 99) 85.9+13.8 85.1+14.6 -0.8 (-3.6t0 2.0) 0.59 0.503**
Friend-related well-being (n = 108) 70.3+18.1 69.6+18.9 -0.7 (-3.5t02.1) 0.62 0.658**
Education/work-related well-being (n = 60) 78.8+20.8 74.6+24.6 -4.2 (-9.8 to 1.5) 0.14 0.530**

KINDL-AB, adult brief version of the revised KINDL questionnaire; SD, standard deviation; CI, confidence interval. ** p <
0.001.2 Dependent ¢ test for paired samples; the significance level of the p value of the five subscales was Bonferroni adjusted to p < 0.01.
b According to Evans[11], correlations in the range of 0.00-0.19 are “very weak,” 0.20-0.39 are “weak,” 0.40-0.59 are “moderate,” 0.60—
0.79 are “strong,” and 0.80-1.0 are “very strong”.

up (Tables 3, 4) were evaluated using Student’s ¢ test for paired
samples in continuous, normally distributed variables and Wil-
coxon signed-rank test in continuous, non-normally distributed
variables. p values for analyses in the five subscales of the KINDL-
AB were Bonferroni-corrected to a significance level of p < 0.01

Construct Validity of a Generic HRQoL
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(Tables 2, 3) and to p < 0.00625 in the eight subscales of the SF-36
(Tables 2, 4). All statistical analyses were performed using IBM
SPSS Statistics for Windows (Version 23.0, released 2015; IBM
Corp., Armonk, NY, USA).
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Table 4. Health-related quality of life measured with the EQ-5D-3L and the SF-36, in patients with complete baseline and follow-up as-

sessments, n = 36-96

Baseline Follow-up Mean change p value Spearman
(95% CI) correlation®
EQ-IV (n=90) 0.80 (-0.18 to 1.00)  0.80 (-0.18 to 1.00)  — 0.80% 0.597**
EQ-VAS (n=96) 80 (34-100) 75 (20-100) - 0.002% 0.551%**
SF-36 (n = 36-38)
Physical functioning 80.4+19.2 83.2+19.4 2.8 (-2.8t0 8.4) 0.33%2  0.569%*
Physical role functioning 71.7426.5 76.6+25.1 4.9 (-3.7t0 13.4) 0.26>  0.495%*
Bodily pain 68.0+24.8 70.6+27.9 2.6 (-7.910 13.0) 0.62%?  0.244
General health perceptions 65.2+£20.2 64.5+18.7 -0.7 (-6.7 t0 5.2) 0.80% ¢ 0.621**
Vitality 60.4+17.4 60.2+18.3 -0.2 (-4.8 t0 4.5) 0.94% 9 0.583**
Social role functioning 77.4+26.4 78.1+27.3 0.7 (-6.2to 7.5) 0.84%9 0.611**
Emotional role functioning 76.8+23.2 79.5+23.6 2.7 (-4.8 t0 10.2) 0.47%9 0.472*
Mental health 72.9+17.1 72.8+17.5 -0.1 (-4.5t04.2) 0.95% ¢ 0.670**

Data are presented as mean * SD or median (range), as appropriate. EQ-IV, EQ-5D-3L index value of the EQ-5D-3L questionnaire;
EQ-VAS, EQ-5D visual analog scale; SF-36, Short Form (36-Item) Health Survey: SD, standard deviation; CI, confidence interval. * p <
0.05; ** p < 0.001. S Wilcoxon signed-rank test; ® dependent ¢ test for paired samples; ¢ the p value of the eight subscales of the SF-36 was
Bonferroni adjusted to p < 0.006. * According to Evans [11], correlations in the range 0of 0.00-0.19 are “very weak,” 0.20-0.39 are “weak,”
0.40-0.59 are “moderate,” 0.60-0.79 are “strong,” and 0.80-1.0 are “very strong”.

Results

Overall, 335 patients participated. Patients with pre-
dominant thrombotic events composed the majority of
patients (78%). As shown in online supplementary Figure
1, the majority of patients had peripheral thromboses
only (n = 96), followed by pulmonary embolisms (n = 82)
either in combination with peripheral thromboses or as
single diagnoses, or cerebral thromboses (n = 43). Online
supplementary Figure 2 depicts the diagnoses of the 75
patients with bleeding disorders, mostly von Willebrand
disease and hemophilia (n = 28), secondary drug-induced
coagulation factor deficiencies (n = 24), or rare inherited
coagulation factor deficiencies (n = 23). The mean (stan-
dard deviation) age of all patients was 51.8 (16.6) years
with an age range from 18 to 89 years. The majority of
patients were women (60.3%). As shown in Table 1, there
were no differences in sociodemographic data at baseline
between both patient groups; no significant differences
were found also for the different generic HRQoL mea-
sures (see Table 2). Patient groups differed in their medi-
cation at the time of the study (the information on medi-
cation was available from 258 patients, i.e., 77% of all
study participants). Most patients with bleeding disor-
ders (71%) were without coagulation medication, while
95% of patients with thrombophilia took at least one or a
combination of inhibitory medications. The different
classes of medication are listed in Table 1.
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All 335 patients answered the KINDL-AB question-
naire; 249 patients additionally answered the EQ-5D-3L
and 136 the SF-36. In the EQ-IV and EQ-VAS, there was
a tendency for patients with bleeding disorders to show
lower values than patients with thrombophilia (p = 0.090
and p = 0.071). Through the end of April 2019 and after
a median follow-up of 2.6 years (range: 0.4-3.5), com-
plete pairs of baseline/follow-up assessments existed in
117 study participants who completed the KINDL-AB
(see Table 3). There was a nonsignificant increase in over-
all well-being: +1.4 (95% confidence interval -0.7 to 3.5),
p = 0.20. The KINDL-AB overall well-being scores at
baseline and follow-up were strongly correlated. No sig-
nificant changes in subscales were observed at follow-up
and correlations between baseline and follow-up scores
were moderate (except for KINDL-AB friend-related
well-being scores, which showed a strong correlation:
Spearman’s p = 0.658, p < 0.001).

Opverall, 96 study participants had complete pairs of
baseline/follow-up EQ-5D-3L assessments and 38 study
participants had complete pairs of baseline/follow-up SE-
36 assessments (see Table 4). Changes in EQ-IV from
baseline to follow-up were not significant but significant
changes in EQ-VAS scores occurred at follow-up (p =
0.002). Correlations between baseline and follow-up EQ-
IV and EQ-VAS scores were in the upper moderate range.
Correlations between baseline and follow-up SF-36 sub-
scale scores were strong for three out of eight subscales:

Neuner et al.



Table 5. Cross-sectional convergent correlations between different measures of health-related quality of life: Spearman correlation coef-

ficients p at baseline, n = 92-248

KINDL-AB overall well-being and subscales

overall physical psychological ~ family-related friend-related education/work-
well-being  well-being well-being well-being well-being®  related well-being
EQ-IV (n =159-242) 0.543** 0.563** 0.488** 0.225* 0.229* 0.310**
EQ-VAS (n = 164-248) 0.560** 0.581** 0.493** 0.207* 0.214* 0.271**
SF-36 subscales (n = 92-136)
Physical functioning 0.525%* 0.554** 0.313** 0.196* 0.337** 0.169
Physical role functioning 0.552** 0.575** 0.353** 0.072 0.285* 0.281*
Bodily pain 0.542** 0.606** 0.369** 0.115 0.266* 0.172
General health perceptions  0.638** 0.639** 0.482** 0.177 0.284* 0.305*
Vitality 0.766** 0.742%* 0.690** 0.343** 0.326** 0.178
Social role functioning 0.662** 0.653** 0.504** 0.315* 0.316™* 0.136
Emotional role functioning ~ 0.538** 0.546** 0.505** 0.166 0.210* 0.111
Mental health 0.680** 0.549** 0.669** 0.488** 0.332%* 0.228*

KINDL-AB, adult brief version of the revised KINDL questionnaire; EQ-IV, EQ-5D-3L index value of the EQ-5D-3L questionnaire;
EQ-VAS, EQ-5D visual analog scale; SF-36, Short Form (36-Item) Health Survey. * p < 0.05; ** p < 0.001. According to Evans [11]
correlations in the range of 0.00-0.19 are “very weak,” 0.20-0.39 are “weak,” 0.40-0.59 are “moderate,” 0.60-0.79 are “strong,” and

0.80-1.0 are “very strong”. * 5 extreme outliers removed.

mental health, social role functioning, and general health
perception. The bodily pain subscale showed only weak
correlations. Physical functioning as well as vitality
showed correlations in the upper moderate range.
Convergent correlations were mostly weaker than hy-
pothesized (see Table 5). For example, cross-sectional con-
vergent correlations between KINDL-AB overall well-be-
ing and physical well-being and EQ-5D-3L measures all ex-
ceeded the 0.5 correlation threshold, but not the 0.6
threshold for “strong” correlations. KINDL-AB psycholog-
ical well-being was correlated with EQ-5D-3L measures
only close to the 0.5 threshold. KINDL-AB physical well-
being did, as hypothesized, strongly correlate with vitality
but slightly failed to meet the “strong” correlation threshold
with SF-36 physical functioning and SF-36 physical role
functioning. Furthermore, the KINDL-AB overall well-be-
ing showed - contrary to hypothesis — near-to-strong or
strong correlations with all other SF-36 subscales as well.
KINDL-AB psychological well-being, did, as hypothesized,
strongly correlate with two of three SF-36 subscales (mental
health and vitality). Contrary to hypothesis, the remaining
three KINDL-AB scales (family-related well-being, friend-
related well-being, and education/work-related well-being)
did not even moderately correlate with the SF-36 social role
functioning subscale. Regarding longitudinal construct va-
lidity (see Table 6) and contrary to hypothesis, changes in
KINDL-AB overall well-being, physical well-being, and

Construct Validity of a Generic HRQoL
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psychological well-being and in EQ-5D-3L measures were
only weakly correlated but consistent with there being no
significant change in HRQoL, no matter how assessed.
Changes in KINDL-AB physical well-being moderately
correlated with changes in SF-36 physical role functioning
and vitality, but not with changes in physical functioning.
Changes in KINDL-AB psychological well-being moder-
ately correlated with changes in SF-36 mental health, but
not with changes in SF-36 emotional role functioning and
vitality. The remaining three KINDL-AB scales (family-re-
lated well-being, friend-related well-being, and education/
work-related well-being), contrary to hypothesis, did not
correlate even moderately with the SF-36 social role func-
tioning subscale.

Discussion

In a study population of adult patients with thrombo-
philia or with hereditary and acquired bleeding disorders,
the 12-item version for adults of a modified version of the
KINDL-R questionnaire, the KINDL-AB, showed no sta-
tistically significant change over a median follow-up of
2.4 years. HRQoL at follow-up was strongly correlated
with HRQoL at baseline. At baseline, KINDL-AB overall
well-being, physical well-being, and psychological well-
being correlated moderately with EQ-5D-3L measures
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Table 6. Longitudinal convergent correlations between different measures of health-related quality of life: Spearman correlation coef-
ficients p of changes in quality of life from baseline to follow-up, n = 20-96

Changes in EQ-5D-3L and

Changes in KINDL-AB overall well-being and subscales from baseline to follow-up

SF-36 from baseline to follow-up

overall physical psychological family-related friend-related education/work-
well-being well-being  well-being well-being well-being? related well-being®
EQ-IV® (n = 42-89) 0.256* 0.319* 0.210 -0.009 -0.060 0.085
EQ-VAS? (n = 44-96) 0.282* 0.295* 0.272* 0.054 0.013 0.139
SF-36 subscales (n = 20-39)
Physical functioning® 0.244 0.269 0.176 -0.039 0.178 0.142
Physical role functioning 0.119 0.422* 0.031 -0.135 0.076 -0.418
Bodily pain 0.074 0.230 0.080 -0.157 0.154 -0.014
General health perceptions 0.194 0.328* 0.203 0.202 0.093 -0.285
Vitality 0.189 0.436* 0.278 0.015 -0.117 -0.145
Social role functioning 0.332 0.297 0.413* 0.274 0.344* -0.222
Emotional role functioning 0.266 0.412* 0.188 0.196 0.072 -0.138
Mental health 0.554* 0.388* 0.433* 0.436* 0.560** 0.332

KINDL-AB, adult brief version of the revised KINDL questionnaire; EQ-IV, EQ-5D-3L index value of the EQ-5D-3L questionnaire;
EQ-VAS, EQ-5D visual analog scale; SF-36, Short Form (36-Item) Health Survey. * p < 0.05; ** p < 0.001. According to Evans [11],
correlations in the range of 0.00-0.19 are “very weak,” 0.20-0.39 are “weak,” 0.40-0.59 are “moderate,” 0.60-0.79 are “strong,” and
0.80-1.0 are “very strong”. ® 1 outlier removed. ® 2 outliers removed. ¢ 3 outliers removed.

and strongly with single SF-36 subscales. Correlations of
changes over time were generally weak.

The KINDL-AB questionnaire is meant to allow a con-
tinual assessment of generic HRQoL in patients with
thrombophilia or bleeding disorders from childhood
throughout adulthood, when they were initially addressed
with the KINDL-R [13, 14]. The KINDL-R is only vali-
dated for use in children up to the age of 16 years. For as-
sessing HRQoL in adult patients with thrombophilia or
bleeding disorders, switching to an established HRQoL
questionnaire such as the SF-36 or the EQ-5D was re-
quired prior to the development of the KINDL-AB ques-
tionnaire. So far, its basic psychometric properties, as pre-
sented here, seem promising. Its predominately moderate
or weak cross-sectional and longitudinal convergent cor-
relations with established HRQoL questionnaires seem to
indicate that the KINDL-AB and established HRQoL
questionnaires capture different aspects of HRQoL and
thus overlap solely in selected domains.

Neither aspects of mobility (the first EQ-5D-3L di-
mension) nor aspects of self-care (the second EQ-5D-3L
dimension) are measured with the KINDL-AB question-
naire. Pain and discomfort (the fourth EQ-5D-3L dimen-
sion) is no longer included in the physical well-being sub-
scale of the KINDL-AB scale, as this item showed the low-
est factor loading in this specific subscale (Table 4 in [15])
and was therefore deleted.

Acta Haematol 2021;144:166-174
DOI: 10.1159/000507602

172

Factors other than nonoverlapping content may ex-
plain the low correlations: negative wording may add
“variance to the item phrasing in addition to the variance
for the item content” [23]. There is also evidence that
“negatively worded items demonstrated longitudinal in-
variance” [23, 24]. The focus on the illness rather than the
wellness end of the HRQoL continuum in gold standard
scales may likewise explain low cross-sectional or longi-
tudinal correlations. Three of five EQ-5D-3L dimensions
use the wording of “having problems,” e.g., with walking
about or with self-care, while especially the items of the
last three subscales of the KINDL-AB, family-related
well-being, friend-related well-being, and education/
work-related well-being use a positive wording (“got on
well with,” “felt fine,” was a “success with,” “got along
well”). As mentioned earlier, aspects of family- or friend-
related well-being are not captured with the EQ-5D-3L,
and therefore longitudinal convergent correlations close
to zero, as observed here, could be expected (see Table 5,
last three columns).

Stronger correlations, again both cross-sectionally as
well as longitudinally, existed between the KINDL-AB
questionnaire and specific SF-36 subscales. The physical
well-being subscale of the KINDL-AB with its three items
is composed of two negatively formulated items “felt ill”
and “tired and worn-out,” while the third item “strong
and full of energy” is positively formulated. The wording

Neuner et al.



of the three items of this specific KINDL-AB subscale is
close to the wording of the four items of the vitality sub-
scale of the SF-36 (“full of pep,” “a lot of energy,” “feel
worn out” and “feel tired”). Therefore, the high conver-
gent correlation at baseline and of changes over time in
these two subscales of two different questionnaires may
not be surprising. Physical role functioning (as well as
emotional role functioning) of the SF-36 evaluates diffi-
culties with “work” or “regular daily activities,” which are
not directly assessed with the three items of the KINDL-
AB physical well-being subscale. Therefore, the observed
Spearman correlations of p = 0.58 at baseline (upper-
range moderate correlation) and p = 0.42 (moderate cor-
relation) over time can be regarded nevertheless as prom-
ising.

The reduced number of responses, especially to the
two items of KINDL-AB education and work-related
well-being (“During the past week .... Doing the duties
atschool / in education / at the job was easy,” KINDL-AB
item 11, and “I found school / education / job interest-
ing,” KINDL-AB item 12) nevertheless indicate the need
for revising these two items or their combination with an
upstream question with a bipolar scale such as “Are you
currently undergoing any formal education or full-time
or part-time working?”). In the data presented here (see
online suppl. Table 2, out-of-protocol analysis for this
discussion), 93% of patients with half-time or full-time
employment answered both KINDL-AB items 11 and 12,
as did 56 and 57%, respectively, of nonworking, tempo-
rary laid off participants and participants with mini-job
(part-time) or ”1-Euro” community job. Only 30 and
27% of the study participants who were retired (with or
without additional mini-job) at the time of the interroga-
tion answered these two questions, respectively. The
KINDL-AB family-related well-being subscale was the
subscale with the second greatest frequency of missing
responses. Patients married and living with their part-
ners at the time of the interrogation answered 100% of
both items of this subscale (KINDL-AB item 13 “During
the past four weeks, I got on well with my partner” and
KINDL-AB item 14 “During the past four weeks, I felt
fine at home”). In those who were divorced, married but
living separately, or widowed, the percentages respond-
ing were 73 and 85%, respectively, and in those who were
currently single, the percentages responding were 67 and
75%, respectively. Asking specifically about “going on
well with a partner” may irritate respondents without a
partner but does not necessarily explain the missing re-
sponses to the question on “feeling fine at home.” Here,
qualitative research is necessary to elucidate the underly-

Construct Validity of a Generic HRQoL
Questionnaire

ing reluctance to answer specific items and to help revise
specific items.

To summarize, the KINDL-AB overall well-being
and its first two subscales, physical well-being and psy-
chological well-being, show sufficient to good construct
validity in both cross-sectional and longitudinal appli-
cations with regard to established generic HRQoL ques-
tionnaires. Its last three subscales add value with their
assessment of specific domains of social well-being.
Their mostly weak to sometimes very weak correlations
with EQ-IV, EQ-VAS, as well as with the SF-36 indicate
that they capture aspects of generic HRQoL not cap-
tured by these widely used and established question-
naires. However, the social domains of the KINDL-AB
are not relevant to every patient. More selective applica-
tion of the KINDL-AB according to medical condition
or revision of these items need to be evaluated in further
studies.
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