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ABSTRACT

PURPOSE The Assessment of Burden of Chronic Conditions (ABCC) tool was developed to
improve care by facilitating shared decision making and self-management. It assesses and
visualizes the experienced burden of 1 or multiple chronic conditions and integrates it in
daily care. The aim of this study is to evaluate whether the ABCC scale is valid and reliable in
people with chronic obstructive pulmonary disease (COPD), asthma, or type 2 diabetes (T2D).

METHODS The Saint George Respiratory Questionnaire (SGRQ), the Standardized Asthma
Quality of Life Questionnaire (AQLQ-S), and the Audit of Diabetes Dependent Quality of
Life Questionnaire (ADDQoL19) were compared with the ABCC scale to assess convergent
validity. The internal consistency was evaluated using Cronbach’s «. Test-retest reliability
was evaluated at a 2-week interval.

RESULTS A total of 65 people with COPD, 62 with asthma, and 60 with T2D were included.
The ABCC scale correlated, in accordance with hypotheses, with the SGRQ (75% of correla-
tions >0.7), AQLQ-S (100%), and ADDQoL19 (75%). The ABCC scale was internally consis-
tent with a Cronbach’s « of 0.90, 0.92, and 0.91 for the total score for people with COPD,
asthma, and T2D, respectively. The ABCC scale had a good test-retest reliability with an
intraclass correlation coefficient of 0.95, 0.93, and 0.95 for people with COPD, asthma, and
T2D, respectively.

CONCLUSIONS The ABCC scale is a valid and reliable questionnaire that can be used within
the ABCC tool for people with COPD, asthma, or T2D. Future research should indicate
whether this applies to people with multimorbidity, and what the effects and experiences
are upon clinical use.

Ann Fam Med 2023;21:103-111. https://doi.org/10.1370/afm.2954

INTRODUCTION

hronic conditions impose an enormous impact on health care in general

and especially on the people living with them."? Effective disease manage-

ment is essential in care for people with chronic conditions. A key element
in disease management is self-management, which starts with a patient's insight into
their experience with the burden of disease.>* Burden of disease can be defined as
“a reflection of the impact of disease, which is suffering due to symptom severity
(intensity, frequency, duration); functioning (occupational, social, and leisure activi-
ties); and quality of life (patients’ satisfaction with health, occupational, social, and
leisure activities).” To measure the burden of disease, patient-reported outcome
measures (PROMs) can be used. Currently, most questionnaires in clinical practice
fail to include the full scope of burden of disease, but rather focus only on quality
of life (QoL). These QoL questionnaires are either fully generic or disease specific.
To have actual impact on a person’s burden of disease, PROMs should also function
as the starting point for conversation about a personalized care plan.

The Assessment of Burden of Chronic Conditions (ABCC) tool was developed to
measure burden of disease and to facilitate shared decision making, self-management,
patient-health care, communication about experienced burden, and burden-guided
care plans.” The ABCC tool is used during clinical consultations, and consists of the
following steps: (1) assessing experienced burden with a short scale (ie, the ABCC
scale); (2) visualizing with a representation of the outcomes in a comprehensible
balloon chart (Figure 1); (3) having a shared decision-making conversation between
patient and health care clinician supported by treatment advice that is presented by
clicking on 1 or more balloons; and (4) formulating personalized care goals.
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Figure 1. Visual representation of the ABCC scale outcomes.

glucose

Questions:

Lung Lung Eating Hypo Worry  Legand Physical ~ Fatigue  Night's Feelings/ Sexuality Relations Medicines Weight  Physical ~ Alcohol  Smoking
complaints  attacks and about feeet  limitations rest emotions and work (BMI) activity
drinking blood (DM)

ABCC = Assessment of Burden of Chronic Conditions; BMI = body mass index; DM = diabetes mellitus; Hypo = hypoglycemia.

The outcomes of the ABCC scale are visualized into a balloon chart. High green balloons indicate low burden. Low red balloons indicate high burden. Orange and yellow balloons indicate
changes between red and green. The results from the previous visit are depicted in gray for easy monitoring.
A

The ABCC tool has several characteristics. First, it
includes the full scope of the burden of disease.” Second, it
combines the advantages of both generic and disease-specific
questionnaires (ie, it can be used in cases of multimorbidity
and is able to detect and provide detail of specific symptom
and disease-related changes over time). Third, it visualizes the
outcomes in a comprehensible manner and provides direc-
tion for shared decision making. These attributes allow for
incorporation of the tool into a clinical setting. The ABCC
tool is currently developed for people with chronic obstruc-
tive pulmonary disease (COPD), asthma, and type 2 diabetes
(T2D) and is designed for expansion to other chronic condi-
tions (Supplemental Appendixes 1, 2). However, assessing
the psychometric properties of the ABCC scale is a necessary
element before bringing the ABCC tool to clinical practice.
Therefore, in this paper, the validity and reliability of the
ABCC scale (step 1) are assessed. The aim of this study is
to evaluate the ABCC scale's convergent construct validly,
known group validity, internal consistency, and test-retest reli-
ability in people with COPD, asthma, or T2D.

METHODS

A cross-sectional questionnaire study was conducted in
the Netherlands from April 2019 through March 2020

and reported using the Consensus-Based Standards for the
Selection of Health Measurement Instruments (COSMIN)
guidelines.® The developmental process of the question-
naire is described elsewhere.” The Medical Ethics Com-
mittee of Zuyderland Hospital, Heerlen, approved the
study (METCZ20180131). All participants provided written
informed consent before participation.

Outcomes

To assess the validity and reliability of the ABCC tool, this
study focused on evaluating (1) convergent construct validity
by means of hypothesis testing, (2) the scale’s ability to differ-
entiate between known groups, (3) the internal consistency of
the total score and its multi-item domains, and (4) the scale’s
test-retest reliability.

Participant Selection and Recruitment

Participants were eligible if they self-reported a diagnosis
of either COPD, asthma, or T2D. Additional inclusion cri-
teria were aged over 18 years and being able to read and
understand Dutch. Participants were excluded if they had

a pulmonary episode within 6 weeks before study onset
(COPD or asthma) or had been diagnosed with T2D within
3 months before study onset. To aid in recruitment, all par-
ticipants were incentivized with the possibility of winning
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1 of 10 gift cards with a value of 10 euro through random
selection.

The patient organization Lung Foundation Netherlands
was used to recruit participants with asthma or COPD. The
Lung Foundation Netherlands uses a forum for patients to be
updated about novel developments relevant to people with
pulmonary disease. Researchers can collaborate with the
Lung Foundation Netherlands to inform and recruit people
with specific pulmonary conditions about current research
projects.

Participants with T2D were recruited by the patient orga-
nization Dutch Diabetes Association, who use a forum similar
to the Lung Foundation Netherlands. Because the required
sample size was not met for people with T2D after a first call,
additional recruitment strategies were deployed. A newsletter
was sent by the Dutch Institute for Rational Use of Medicine
(who serve a large population of people with T2D that are
often prescribed medical treatment). Also, recruitment post-
ers were placed in waiting rooms of 8 general practices and 3
internal medicine departments throughout the Netherlands.
Response rates could not be calculated for these passive
recruitment strategies.

Sample Size

Recommendations for validation studies state that the
participant-to-item ratio should be between 2 and 20 partici-
pants per item.” The ABCC tool consists of 3 scales with 15
items for COPD, 16 items for asthma, and 14 items for T2D.
Considering the numbers of items and a participant-to-item
ratio of about 4, the sample size needed was estimated at 60
participants per scale for each chronic condition. Based on
this sample size we calculated the effect sizes that could be
detected with 80% power and a 2-sided significance level a
of 0.05 to reflect on the adequacy of the sample size. PASS
version 19.0.9 (NCSS Statistical Software) was used for all
calculations. In short, with this sample size we could detect
Pearson correlation coefficient of 0.345, standardized effect
sizes of 0.74, Cronbach's a of 0.466, and intraclass coef-
ficients of 0.31 (see Supplemental Appendix 3 for a detailed

explanation).

Data Collection

All participants completed a self-administered paper question-
naire at home, which included baseline characteristics, the
ABCC scale, and a disease-specific set of questionnaires for
inclusion at baseline. All questionnaires were sent through
postal services, which included free return of the completed
questionnaires. The researchers were not present during
completion of the questionnaires. Baseline characteristics
included: sex, age, level of education, time since diagnosis,
smoking, treating physician, exacerbations in the previous
year, and prescribed medication. The ABCC scale measures
experienced burden. Experienced burden of disease is the
impact of a chronic condition on a person’s life in terms of
symptom severity, functioning, and quality of life (QoL).?

Experienced burden is rarely fully evaluated, more com-
monly, QoL is assessed, which is only part of the experienced
burden.®® In the absence of measures that evaluate experi-
enced burden, for the analyses of convergent validity, the
ABCC scale will be compared with commonly used QoL
measures. For people with COPD this included the Saint
George Respiratory Questionnaire (SGRQ)." For people
with asthma, this included the Standardized Asthma Qual-
ity of Life Questionnaire (AQLQ-S)."" For people with T2D,
this included the Audit of Diabetes-Dependent Quality of
Life (ADDQoL19)."”? Additionally, the Hospital Anxiety and
Depression Scale (HADS) was completed by people with
COPD to assess known-group validity."* Detailed informa-
tion about these questionnaires is presented in Supplemental
Appendix 3.

Two weeks after completing the first set of question-
naires, all participants completed the ABCC scale again,
with an additional question about whether their health status
had changed since baseline (ie, worse, the same, or better).
Permission to use the questionnaires was obtained from the
developers of each questionnaire.

Data Analysis
An overview of the outcome parameters of this study is
presented in Table 1. Validity was evaluated based on the
assessment of convergence with a questionnaire measuring
a related construct, and the questionnaire’s ability to dif-
ferentiate between known clinical groups. Either t-tests or
Mann Whitney U tests were used to evaluate validity based
on whether the data were approximately normally distributed
(histogram and QQ-plot). Convergent validity was implied if
at least 75% of the absolute value of the postulated Pearson
correlation coefficient was higher than 0.7 for the total score
or multi-item subscales or between 0.3 and 0.7 for single-item
subscales.'® For single-item domains, the threshold for validity
was between 0.3 and 0.7 as only moderate correlation coef-
ficients can be expected from single-item correlations. As the
ABCC scale implies a low burden at low scores and both the
AQLQ and ADDQoL imply a low burden (or high QoL) at
high scores, these correlation coefficients are expected to be
negative. The SGRQ for COPD, AQLQ-S for asthma, and
ADDQoL for T2D were used as comparator questionnaires to
evaluate the convergent validity of the ABCC scale.

To assess the discriminative properties of the ABCC
scale for known groups of people with COPD, 2 pairs, char-
acterized by either exacerbation status (<2 vs >2 exacerba-
tions in the past year)'7' or the HADS depression subscale
(depression score <8 vs >8),222% were compared. To check
the discriminative properties of the ABCC scale for known
groups of people with asthma, 2 pairs, characterized by either
exacerbation status (0 vs >1 exacerbation in the past year)’
or asthma control status according to the Global Initiative
for Asthma (GINA; controlled vs uncontrolled),?*?” were
compared. To check the discriminative properties of the
ABCC scale for known groups of people with T2D, 3 pairs,
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Table 1. Outcomes for Each Subgroup

Outcome COPD Asthma T2D
Convergent validity
Comparator instrument SGRQ AQLQ-S ADDQoL19
Comparisons ABCC total SGRQ total ABCC total AQLQ-S total ABCC total ADDQoL19 total
Physical All subscales Physical Total Feelings and Self confidence
limitations limitations Symptoms emotions Feelings about the future
Activity
Pulmonary  All subscales  Feelings and Emotional Physical limitations Physical
complaints emotions functioning Depend on others
Sexuality Sex life
Eating and drinking Freedom to eat
Freedom to drink
Threshold for validity, r r>0.7 r<-0.70 Total score r <-0.72

Subscores —0.7 < r <—0.32P

Known group validity*
Known group 1

Hypothesized distinguish-
able ABCC domains

Known group 2

Hypothesized distinguish-
able ABCC domains

Known group 3

Hypothesized distinguish-
able ABCC domains

Exacerbation count:
<2 vs =29
Total score
Night's rest
Physical limitation
Relations and work
Pulmonary complaints

Depression:
HADS <8 vs HADS >8
Total score
Fatigue
Feelings and emotions
Physical limitations
Relations and work
Pulmonary complaints

Exacerbation count:
0 vs >1d
Total score
Night's rest
Feelings and emotions
Relations and work
Asthma complaints

GINA:
Controlled vs not
Total score
Night's rest
Feelings and emotions
Physical limitations
Relations and work
Sexuality
Asthma complaints

Insulin use:
none vs any
Total
Feelings and emotions
Physical limitations
Relations and work
Hypoglycemia
Worry about future
Complications:
none vs any®
Total
Feelings and emotions
Physical limitations
Relations and work

Obesity:
BMI <30 vs 230
Total
Feelings and emotions
Physical limitations
Relations and work
Eating and drinking

Internal consistency

Accepted threshold, a Total scale a >0.9; subscales o >0.7

Test-retest reliability

Accepted threshold, 1CC ICC >0.9

« = Chronbach’s alpha; ABCC = Assessment of Burden of Chronic Conditions; ADDQoL19 = 19-item Audit of Diabetes-Dependent Quality of Life; AQLQ-S = Standardized Asthma Quality of
Life Questionnaire; BMI = body mass index; COPD = chronic obstructive pulmonary disease; GINA = Global Initiative for Asthma; HADS = Hospital Anxiety and Depression Scale; ICC = intra-
class coefficient; QoL = quality of life; r = Pearson correlation coefficient; SGRQ = Saint George Respiratory Questionnaire; T2D = type 2 diabetes.

@ As the ABCC scale implies high burden at high scores, and both the AQLQ and ADDQoL19 imply high burden (or low Qol) at low scores, the correlation between these scales is inverse and
thus negative.

b Both scales have single-item domains/subscores, therefore the hypothesized correlation is expected to be moderate.

< Significant difference in groups, P <.05.

9 Based on Dutch medical guidelines.'*1>

¢ Any of the following complications: nephropathy, neuropathy, retinopathy, sexual dysfunction, amputation of any limb, diabetic foot, cardiovascular disease.
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characterized by insulin use (insulin-independent vs insulin-
dependent),?8-3°
vs the presence of any the conditions: nephropathy, neuropa-

presence of complications (no complications

thy, retinopathy, sexual dysfunction, amputation of any limb,

Table 2. Baseline Characteristics for Each Subgroup
COPD Asthma T2D
Characteristic (n =65) (n=62) (n=60)
Male sex, No. (%) 39 (60.0) 19 (30.6) 30 (50.0)
Age, mean (SD), y 66 (6.9) 56 (13.4) 66 (9.5)
Highest level of education,
No. (%)
Low? 26 (40.0) 18 (29.0) 29 (48.3)
Middle 3(46) 10(16.1) 6 (10.0)
High¢ 36 (55.4) 34 (54.8) 25 (41.7)
Diagnosed since, No. (%), y
<1 1(1.5) 1(1.6) 1(1.7)
13 4 (6.2) 4 (6.5)
>3 60 (92.3 57 (91.9) ..
1-15 40 (66.7)
>15 19 (31.7)
Smoking status, No. (%)
Never 6(9.2) 34 (54.8)
Former 58 (89.2) 28 (45.2)
Current 1(1.5) 0 (0.0)
Treated by, No. (%)
General practitioner 11 (17.5) 17 (31.5) 48 (82.8)
Medical specialist 52 (82.5) 37 (68.5) 10 (17.2)
Unknown 2 8 2
Exacerbations, previous
year, No. (%)
0 19 (29.2) 16 (25.8)
1 19(29.2)  8(12.9)
2 9(13.8) 15 (24.2)
>2 18 (27.7) 23 (37.))
Medication, No. (%)
No medication 0 (0.0) 1(1.6) 5 (8.3)
Any of the following:
SABA/SAMA 40 (61.5) 45 (72.6)
LABA/LAMA 49 (75.4) 22 (35.5)
ICS 17 (26.2) 37 (59.7)
Combination medication 35 (53.8) 43 (69.4)
(ICS + LABA/LAMA)
Metformin 40 (66.7)
Gliclazide, glimepiride, or 22 (36.7)
tolbutamide
Insulin 27 (45.0)
COPD = chronic obstructive pulmonary disease; ICS = inhaled corticosteroids; LABA = long-
acting B2-agonist; LAMA = long-acting muscarinic antagonists; SABA = short-acting
B2-agonist; SAMA = short-acting muscarinic antagonists; T2D = type 2 diabetes.
2 According to the Education Systems in the Netherlands.>®
b Elementary school, pre-vocational secondary education and training, or secondary voca-
tional education and training.
<Senior general secondary education or pre-university education.
9 Higher professional education or university education.

diabetic foot, or cardiovascular disease),’'** or obesity (body
mass index <30 vs >30),282931323435 ywere compared.
Domains that were hypothesized to differentiate between
known groups are presented in Table 1. A Cronbach’s «
of >0.90 for the total scale or a >0.70 for subscales with
multiple items was maintained as cut-off point for determin-
ing adequate internal consistency.’*3” Test-retest reliability
was evaluated for those subjects who had an unchanged
self-reported health status at 2 weeks after baseline. An intra-
class correlation coefficient (ICC) of 0.90 was considered
acceptable for evaluating the ABCC scale as sufficiently

Table 3. Psychometric Properties of the ABCC Scale for
People with COPD (n = 65)

Convergent validity, SGRQ, r

ABCC domains Total Activity Impact Symptoms
ABCC total 0.866*  0.797¢  0.806° 0.7342
Physical limitation 0.829  0.831°  0.743° 0.668

Pulmonary complaints ~ 0.7612 0.636  0.697 0.7732

Known group validity, median (IQR)

<2 >2
Exacerbations  Exacerbations
(n=33) (n=32) P value
ABCC total 1.6 (0.9-2.6) 2.6 (2.4-3.6) <.001
Night's rest 2.0 (0.5-2.5) 2.5 (2.0-3.0) .006
Feelings and emotions 1.0 (0.3-2.0) 2.0 (1.0-2.7) .010
Physical limitations 2.3 (1.0-4.2) 3.7 (3.0-4.9) .003
Relations and work 1.0 (0.5-3.0) 3.0 (2.0-4.0) <.001
Pulmonary complaints 2.3 (1.6-3.0) 3.3 (2.6-3.9) <.001
Not
depressed® Depressed®

(n =50) (n=15) P value
ABCC total 2.1 (1.2-2.9) 3.1 (2.5-3.9) .001
Fatigue 3.0 (2.0-4.0) 4.0 (3.0-5.0) .022
Feelings and emotions 1.0 (0.3-2.0) 2.0 (1.7-2.7) .001
Physical limitations 3.0 (1.3-4.3) 3.7 (3.0-4.7) .057
Relations and work 2.0 (1.0-3.0) 3.0 (3.0-4.0) .002
Pulmonary complaints 2.6 (1.8-3.5) 3.0 (2.5-4.0) .061

Reliability measures

Internal consistency, Cronbach’s a (95% CI)

0.90 (0.86-0.93)

0.92 (0.88-0.95)

0.77 (0.64-0.85)

Pulmonary complaints ~ 0.65 (0.49-0.77)
Test-retest reliability, 1CC (95% Cl) (n = 60)

Total scale
Physical limitations
Feelings and emotions

0.95 (0.92-0.97)

ABCC = Assessment of Burden of Chronic Conditions; COPD = chronic obstructive pul-
monary disease; 1CC = intraclass coefficient; IQR = interquartile range; HADS = Hospital
Anxiety and Depression Scale; r = Pearson correlation coefficient; SGRQ = Saint George
Respiratory Questionnaire.

ar >0.7.
b Depression determined with HADS score, <8 not depressed, >8 depressed.
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reproducible.'®*® Statistical significance was credited to P

<.05. All statistical analyses were performed using IBM SPSS

version 25.0 (IBM Corp).

(r=-0.777 and r= -0.835, respectively). All 10 correlations
were lower than —0.7, indicating that 100% of the hypotheses
were met (Table 4). People who had exacerbations and people
with uncontrolled asthma scored significantly higher on the

RESULTS

A total of 196 people gave informed consent: 67 with COPD,

64 with asthma, and 65 with T2D. Telephone contact was

established to gather the self-reported diagnoses. During these
contacts, 2 people with COPD, 2 with asthma, and 5 with T2D

withdrew their consent for participation (due to illness
or absence). A total of 65 people with COPD, 62 with
asthma, and 60 with T2D were included in the study:.
One participant with asthma and 1 with T2D were lost
to follow-up between baseline and 2 week follow up.

The baseline characteristics of the study population
are presented in Table 2. Between baseline and 2 week fol-
low up, 5 people with COPD, 11 people with asthma, and
6 people with T2D indicated a changed health status and
were excluded from test-retest analyses. An additional list
of participant characteristics is presented in Supplemental
Appendix 4. Outcomes on the various questionnaires are
presented in Supplemental Appendix 5.

Validity and Reliability of the ABCC scale
People With COPD

The correlation between the total score of the ABCC
scale for people with COPD and the SGRQ total score
exceeded the threshold for validity (0.7) as it was 0.866.
This was also true for all subscales (Table 3). The
domains of physical limitations and pulmonary com-
plaints of the ABCC scale correlated with the SGRQ
total score (r=0.829 and r=0.761, respectively). Out
of the 12 postulated correlations, 9 were higher than
0.7, indicating that 75% of these hypotheses were met
(Table 3). People with 2 or more exacerbations scored
significantly higher on the ABCC scale total, as well

as on the hypothesized domains. People with COPD
with depression (indicated by HADS) scored signifi-
cantly higher on the ABCC scale total, as well as on the
fatigue, feelings and emotions, and relations and work
domains. The Cronbach'’s « of the ABCC scale total
for people with COPD was 0.90. Domain scores had a
Cronbach's a of 0.92 for physical limitations, 0.77 for
feelings and emotions, and 0.65 for pulmonary com-
plaints. The ICC for the ABCC scale for people with
COPD was 0.95.

People With Asthma

The correlation between the total score of the ABCC
scale for people with asthma and the AQLQ-S total
score exceeded the threshold for validity (0.7) as it was
0.851. This was also true for all subscales (Table 4). The
physical limitations and asthma complaints domains

of the ABCC scale correlated with the total scores

ABCC scale total, as well as on the hypothesized domains
(Table 4). The Cronbach’s a of the ABCC scale total for
people with asthma was 0.92. Domain scores had a Cron-
bach's a of 0.88 for physical limitations, 0.74 for feelings and
emotions, and 0.73 for asthma complaints. The ICC for the
ABCC scale for people with asthma was 0.93.

Table 4. Psychometric Properties of the ABCC Scale for People
With Asthma (n = 62)

Convergent validity, AQLQ-S, r

Activity Emotional
ABCC domains Total Symptoms  Limitation Function
ABCC total —-0.8512  —-0.842° -0.8312
Feelings and emotions —-0.725°
Physical limitation -0.7772  -0.782? —-0.7970
Asthma complaints -0.835* —-0.865° —-0.805°
Known group validity, median (IQR)
No Exacerbations  >1 Exacerbations
(n=16) (n=46) P value
ABCC total 1.5 (0.9-1.9) 2.5 (1.8-3.1) <.001
Night's rest 2.0 (1.0-2.0) 3.0 (2.0-4.0) .001
Feelings and emotions 1.0 (0.8-1.3) 1.3 (0.6-2.0) .049
Physical limitations 1.7 (0.7-2.0) 2.3 (1.7-3.3) <.001
Relations and work 1.0 (0.0-2.0) 3.0 (2.0-4.0) .001
Asthma complaints 0.8 (0.5-1.6) 3.0 (2.0-3.8) <.001
Controlled® Uncontrolled®
(n=18) (n=43) P value
ABCC total 1.4 (1.0-1.8) 2.7 (2.0-3.2) <.001
Night's rest 2.0 (1.0-3.0) 3.0 (2.0-4.0) 0.003
Feelings/emotions 0.5 (0.0-1.0) 1.3 (1.0-2.0) <.001
Physical limitations 1.0 (0.7-2.0) 2.3 (1.7-3.3) <.001
Relations and work 1.0 (0.0-2.0) 3.0 (2.0-4.0) <.001
Sexuality 0.5 (0.0-2.0) 2.0 (0.0-3.0) .042
Asthma complaints 0.8 (0.2-1.5) 3.0 (2.3-3.8) <.001

Reliability measures

Internal consistency, Cronbach’s o (95% CI)

0.92 (0.89-0.95)
0.88 (0.82-0.93)
Feelings and emotions  0.74 (0.60-0.83)
Asthma complaints 0.73 (0.61-0.83)
Test-retest reliability, 1CC (95% Cl) (n = 60)

0.93 (0.87-0.96)

ABCC = Assessment of Burden of Chronic Conditions; AQLQ-S = Standardized Asthma Quality of Life
Questionnaire; 1CC = intraclass coefficient; IQR = interquartile range; GINA = Global Initiative for
Asthma; r = Pearson correlation coefficient.

Total scale
Physical limitations

°r < —=0.7.
b Groups determined by GINA guidelines. Well and partially controlled combined into single group.
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People With T2D
The total score of the ABCC scale for people with T2D cor-
related moderately (ie, -0.7 < r < —-0.3) with the ADDQoL19

Table 5. Psychometric Properties of the ABCC Scale for
People With T2D (n = 60)

average weighted impact (r=-0.548) (Table 5). The ABCC Convergent validity, ADDQoL19, r

domains correlated for each hypothesized comparison, except

for the comparison between the ABCC domain eating and ABCC domains ADDQoL19 domains :
drinking and the ADDQoL19 item freedom to drink (Table ABCC total Average Wi -0.548
5). Out of the 12 postulated correlations, 9 were between Feelings and emotions  Self-confidence -0.260
-0.7 and -0.3, indicating that 75% of the hypotheses were Feelings about the future ~ —0.379°
met. People who were insulin dependent scored significantly Physical limitations Physical -0.391°
higher on the ABCC scale total as well as on the hypoth- Depend on others -0.459
esized domains, except for the domain worry about future Relations and work Leisure -0.441°
(Table 5). People with at least 1 complication scored sig- Work —0.664°
nificantly higher on the ABCC scale total, as well as on the Family life -0.4132
hypothesized domains. People who were obese (body mass Friendships and social life ~ —0.448°
index >30) scored significantly higher on the ABCC scale Sexuality Sex life -0.650°
total as well as for the hypothesized domains, except on the Eating and drinking Freedom to eat -0.346°
domain eating and drinking. The Cronbach's a of the ABCC Freedom to drink -0.167

scale total for people with T2D was 0.91. Domain scores . .
Known group validity, median (IQR)

had a Cronbach’s « of 0.87 for physical limitations and 0.76

for feelings and emotions. The ICC for the ABCC scale for . Insulin Insulin
. independent dependent
people with T2D was 0.95. (n=32) (n=27) P value
ABCC total 11(0.715 19(1.427) .01

DISCUSSION Feelings and emotions 1.0 (0.5-1.9) 1.5 (1.0-3.0) .0252

. . . Physical limitati 1.0 (0.3-1.7 2.7 (1.3-3.0 .0042
This study shows the ABCC scale to be a valid and reliable ysicat fimitations ( ) ( )
. . . . Relations and work 0.0 (0.0-1.0) 2.0 (0.0-3.0) .0052
instrument for evaluating the experienced burden of disease H | , 010018 2010020 038
for people with COPD, asthma, and T2D. First, the ABCC \X/ypog ybcaemfla o (0'0—2'0) Z.O (1 '0—3 .O) '051
scale was shown to correlate in at least 75% of the postulated orry about future (0.0-2.0) 0(1.03.0)
hypotheses, thereby confirming i lidity. Second i e

ypotheses, thereby confirming its construct validity. Second, complications  complications

in most cases, the ABCC scale was able to distinguish known (n=12) (n=48) P value
groups of people with COPD, asthma, and T2D. Third, the ABCC total 09 (0.4-13) 1.7 (1.1-2.6) 007°
ABCC scale has adequate internal consistency for the total Feelings/emotions 05(0.0-1.0) 1.3 (1.0-2.5) 0072
score and multi-item domains (ie, physical limitations, feelings Physical limitations 0.5 (0.0-1.5) 1.7 (1.0-3.0) 0072
and emotions, and pulmonary or asthma complaints). Last, the Relations and work 0.0(0.0-.0) 1.0(0.02.0) .031°
ABCC scale was shown to have excellent test-retest reliability. BMI <30 BMI >30

The results should be reviewed with several concepts and (n=44) (n=16) P value
limitations in mind. First, recruitment efforts led to sample ABCC total 1.2 (0.8-2.1) 1.9 (1.5-2.8) 0082
sizes ranging from 60 to 65 persons per condition which pro- Feelings and emotions 1.0 (0.5-1.9) 1.8 (1.0-2.5) .03
vided sufficient power to detect the outcomes in this study:. Physical limitations 12 (0.3-26) 29 (1.436)  .003°
Second, the ability to distinguish known groups from the Relations and work 00(0.02.0) 2.0(1.02.0) .018¢
literature adds to the relevance of the ABCC tool for clini- Eating and drinking 20(1.0-28) 15(1.03.8  .830
cal use. Third, the developmental process of the ABCC tool
adhered closely to the clinical requirements of a brief tool that Reliability measures
assesses relevant domains with the smallest number of items Internal consistency, Cronbach’s o (95% CI)
possible (often only 1 item per domain).” This is different

) ) : Total scale 0.91 (0.87-0.94)
from the classical approach of creating a larger item bank and R
Physical limitations 0.87 (0.80-0.92)

then reducing it. Our approach starts with a minimal number ] i
Feelings and emotions  0.76 (0.60-0.85)

of items based on expert opinions (health care clinicians and S
Test-retest reliability, 1CC (95% ClI)

patients) which are, if appropriate, clustered based on clini-

cal usability. As this approach does not allow for items to be 0.95 (0.91-0.97)
restructured, factor analyses would be inconsequential and ABCC = Assessment of Burden of Chronic Conditions; ADDQoL19 = 19-Item Audit for
was not performed, FOLII'th, thiS questionnaire and its Validity Diabetes-Dependent Quality of Life; BMI = body mass index; ICC = intraclass coefficient;

IQR = interquartile range; r = Pearson correlation coefficient; W1 = weighted impact.

and reliability are evaluated in Dutch language. For people

. . . Lo ar < —0.7 for total scales or —=0.7 < r < —0.3 for single item-correlations.
to use the tool in different languages, thorough linguistic
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translation must be undertaken, including determining what
constitutes burden of disease for people in countries and
cultures different from the Netherlands. Fifth, recruitment
bias may have occurred. Upon careful examination of the
outcomes of all questionnaires, we concluded that the partici-
pants of this study experienced a low burden of disease. This
may relate to the recruitment of people from patient advocate
groups, who are generally well-educated and connected to
patient organizations.** The validity and reliability observed in
our study may not hold true for populations that experience

a high burden of disease. Additionally, a substantial propor-
tion of participants with COPD or asthma received care from
medical specialists, with a smaller portion receiving care from
general practitioners. However, due to the relatively low aver-
age scores, it is expected that these results can be translated
to a predominantly primary care population.

To our knowledge, this is the first study of a questionnaire
that combines the experienced burden of disease for people
with COPD, asthma, or T2D into a single questionnaire. The
validity and reliability of the ABCC scale for these conditions
separately justify investigation of its psychometric properties
for people with multimorbidity. Additionally, in contrast to
many other questionnaires, the ABCC scale largely consists
of single-item domains. This means that it is suited for brief
and efficient clinical application, where more robust question-
naires are too time consuming. The results of this study are
in line with the results from the ABCC tool's predecessor,
the Assessment of Burden of COPD (ABC) tool.*' Although
the content of the ABC scale was changed while developing
the ABCC scale for multiple chronic conditions, the resulting
domains are still valid. The results of this study justify the
use of the ABCC scale within the ABCC tool for people with
COPD, asthma, or T2D.

This study builds on the development of the ABCC tool
and facilitates future research in several ways. The conversa-
tion is guided by the domain scores of the ABCC tool. In
the current score calculation, all domains are assumed to
be equally relevant to the total score. This may not be the
case and should be studied, for example, by performing a
discrete choice experiment.*>** Furthermore, knowledge of
the psychometric properties of the ABCC tool in the single
conditions serves as a basis and a prerequisite to study its
properties in people with multiple conditions. Lastly, to test
the effectiveness of the ABCC tool and evaluate user experi-
ences when employing the tool in clinical practice, further
research should be performed.**

The ABCC scale is a brief self-administered questionnaire
that measures the experienced burden of disease for people
with COPD, asthma, or T2D. This study provides evidence
for the validity and reliability of the ABCC scale in a Dutch
population.

Ag Read or post commentaries in response to this article.

Submitted March 29, 2022; submitted, revised, September 19, 2022; accepted
October 10, 2022.

Key words: asthma; diabetes mellitus; patient reported outcome measures; pul-
monary disease, chronic obstructive; vaildation study

Author contributions: D. C. and E. B. designed the questionnaire study. D. C.,
E. B., and L. K. conducted the data collection. D. C. and E. B. conducted the
analyses. B. W. assisted with the analysis and interpretation of the data as a
methodological and statistical expert. A. G. and O. S. supervised all phases of
the study. D. C. wrote the first version of the manuscript. All authors have read
and approved the final version of the manuscript.

Funding support: This study was funded by the Netherlands Organisation for
Health Research and Development (104006001). The funding party had no
role in study design, data collection, analysis, and interpretation, or manuscript
writing.

Acknowledgments: We would like to acknowledge the great help of the patient
organizations Lung Foundation Netherlands and Diabetes Association Nether-
lands, and the Dutch Institute for Rational Use of Medicine, in recruiting partici-
pants. We also would like to thank all participants who completed the question-
naires. Additionally, we would like to express gratitude to Mascha Twellaar for
her assistance in conducting this study.

@ Supplemental materials

REFERENCES

1. Bauer UE, Briss PA, Goodman RA, Bowman BA. Prevention of chronic dis-
ease in the 21st century: elimination of the leading preventable causes of
premature death and disability in the USA. Lancet. 2014;384(9937):45-52.
10.1016/50140-6736(14)60648-6

2. van Oostrom SH, Gijsen R, Stirbu 1, et al. Time trends in prevalence of
chronic diseases and multimorbidity not only due to aging: data from gen-
eral practices and health surveys. PLoS One. 2016;11(8):e0160264. 10.1371/
journal.pone.0160264

3. Grady PA, Gough LL. Self-management: a comprehensive approach to man-
agement of chronic conditions. Am J Public Health. 2014;104(8):e25-e31.
10.2105/AJPH.2014.302041

4. Jin Y, Bratzke L, Baumann LC. Helping persons with multiple chronic condi-
tions overcome barriers to self-management. Nurse Pract. 2021;46(3):20-28.
10.1097/01.NPR.0000733676.28520.db

5. Boudewijns EA, Claessens D, van Schayck OCP, et al. ABCtool reinvented:
development of a disease-specific ‘Assessment of Burden of Chronic Condi-
tions (ABCC)-tool” for multiple chronic conditions. BMC Fam Pract. 2020;
21(1):11. 10.1186/s12875-019-1075-8

6. Gagnier JJ, Lai J, Mokkink LB, Terwee CB. COSMIN reporting guideline for
studies on measurement properties of patient-reported outcome measures.
Qual Life Res. 2021;30(8):2197-2218. 10.1007/s11136-021-02822-4

. Anthoine E, Moret L, Regnault A, Sébille V, Hardouin JB. Sample size used
to validate a scale: a review of publications on newly-developed patient
reported outcomes measures. Health Qual Life Outcomes. 2014;12:176.
10.1186/512955-014-0176-2

8. Ishak WW, Greenberg JM, Saah T, et al. Development and validation of the
Individual Burden of lliness Index for Major Depressive Disorder (IBI-D).
Adm Policy Ment Health. 2013;40(2):76-86. 10.1007/s10488-011-0376-6

9. Asadi-Lari M, Tamburini M, Gray D. Patients’ needs, satisfaction, and health
related quality of life: towards a comprehensive model. Health Qual Life Out-
comes. 2004;2:32. 10.1186/1477-7525-2-32

10. Jones PW, Quirk FH, Baveystock CM, Littlejohns P. A self-complete measure
of health status for chronic airflow limitation. The St. George's Respira-
tory Questionnaire. Am Rev Respir Dis. 1992;145(6):1321-1327. 10.1164/

11. Juniper EF, Buist AS, Cox FM, Ferrie PJ, King DR. Validation of a standard-
ized version of the Asthma Quality of Life Questionnaire. Chest. 1999;115(5):
1265-1270. 10.1378/chest.115.5.1265

12. Bradley C, Todd C, Gorton T, Symonds E, Martin A, Plowright R. The devel-
opment of an individualized questionnaire measure of perceived impact of
diabetes on quality of life: the ADDQoL. Qual Life Res. 1999;8(1-2):79-91.
10.1023/a:1026485130100

N

ANNALS OF FAMILY MEDICINE + WWW.ANNFAMMED.ORG + VOL. 21, NO. 2 + MARCH/APRIL 2023

~egif”


https://www.annfammed.org/lookup/suppl/doi:10.1370/afm.2947/-/DC1
http://doi.org/10.1016/S0140-6736(14)60648-6 
http://doi.org/10.1371/journal.pone.0160264 
http://doi.org/10.1371/journal.pone.0160264 
http://doi.org/10.2105/AJPH.2014.302041 
http://doi.org/10.1097/01.NPR.0000733676.28520.db 
http://doi.org/10.1186/s12875-019-1075-8 
http://doi.org/10.1007/s11136-021-02822-4 
http://doi.org/10.1186/s12955-014-0176-2 
http://doi.org/10.1007/s10488-011-0376-6 
http://doi.org/10.1186/1477-7525-2-32
http://doi.org/10.1164/ajrccm/145.6.1321 
http://doi.org/10.1164/ajrccm/145.6.1321 
http://doi.org/10.1378/chest.115.5.1265 
http://doi.org/10.1023/a: 1026485130100 

VALIDITY AND RELIABILITY OF ASSESSING BURDEN OF CHRONIC CONDITIONS

17.

18.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

. Zigmond AS, Snaith RP. The hospital anxiety and depression scale. Acta Psy-

chiatr Scand. 1983;67(6):361-370. 10.1111/1.1600-0447.1983.tb09716.x

. Snoeck-Stroband JB ST, Van Schayck CP, Muris JW, Van der Molen T et al.

The Dutch College of General Practitioners (NHG) guidelines COPD, third
revision. Huisarts Wet. 2015;58(4):198-211.

. Smeele | BM, Broekhuizen B, Chavannes N, Veen J. NHG Standaard Astma

bij volwassenen (derde herziening). 2015.

. Terwee (B, Bot SD, de Boer MR, et al. Quality criteria were proposed for

measurement properties of health status questionnaires. J Clin Epidemiol.
2007;60(1):34-42. 10.1016/j.jclinepi.2006.03.012

Kania A, Krenke R, Kuziemski K, et al. Distribution and characteristics of
COPD phenotypes - results from the Polish sub-cohort of the POPE study. Int
J Chron Obstruct Pulmon Dis. 2018;13:1613-1621. 10.2147/COPD.S154716

Miravitlles M, Ferrer M, Pont A, et al; IMPAC Study Group. Effect of exac
erbations on quality of life in patients with chronic obstructive pulmonary
disease: a 2 year follow up study. Thorax. 2004;59(5):387-395. 10.1136/
thx.2003.008730

. Kahraman H, Sen B, Koksal N, Kiling M, Resim S. Erectile dysfunction and

sex hormone changes in chronic obstructive pulmonary disease patients.
Multidiscip Respir Med. 2013;8(1):66. 10.1186/2049-6958-8-66

Scioscia G, Blanco I, Arismendi E, et al. Different dyspnoea perception in
COPD patients with frequent and infrequent exacerbations. Thorax. 2017;
72(2):117-121. 10.1136/thoraxjnl-2016-208332

Maurer J, Rebbapragada V, Borson S, et al; ACCP Workshop Panel on
Anxiety and Depression in COPD. Anxiety and depression in COPD: current
understanding, unanswered questions, and research needs. Chest. 2008;
134(4)(Suppl):43S-56S. 10.1378/chest.08-0342

Hurst JR, Skolnik N, Hansen GJ, et al. Understanding the impact of chronic
obstructive pulmonary disease exacerbations on patient health and quality
of life. Eur J Intern Med. 2020;73:1-6. 10.1016/j.€jim.2019.12.014

Connolly MJ, Yohannes AM. The impact of depression in older patients with
chronic obstructive pulmonary disease and asthma. Maturitas. 2016;92:9-14.
10.1016/j.maturitas.2016.07.005

Lloyd A, Price D, Brown R. The impact of asthma exacerbations on health-
related quality of life in moderate to severe asthma patients in the UK. Prim
Care Respir J. 2007;16(1):22-27. 10.3132/pcrj.2007.00002

Ilmarinen P, Juboori H, Tuomisto LE, Niemela O, Sintonen H, Kankaan-
ranta H. Effect of asthma control on general health-related quality of life
in patients diagnosed with adult-onset asthma. Sci Rep. 2019;9(1):16107.
10.1038/s41598-019-52361-9

Pizzichini MMM, Rocha CC, de Souza Tavares MG, et al. How does the GINA
definition of control correlate with quality of life and sputum cellularity? ERJ
Open Res. 2019;5(1):00146-2018. 10.1183/23120541.00146-2018

Global Initiative for Asthma. Global Strategy for Asthma Management and
Prevention. https:/ginasthma.org/gina-reports/

Redekop WK, Koopmanschap MA, Stolk RP, Rutten GE, Wolffenbuttel BH,
Niessen LW. Health-related quality of life and treatment satisfaction in Dutch
patients with type 2 diabetes. Diabetes Care. 2002;25(3):458-463. 10.2337/
diacare.25.3.458

Davis TM, Clifford RM, Davis WA, Fremantle Diabetes S; Fremantle Diabetes
Study. Effect of insulin therapy on quality of life in Type 2 diabetes mel-
litus: the Fremantle Diabetes Study. Diabetes Res Clin Pract. 2001;52(1):63-71.
10.1016/50168-8227(00)00245-x

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

Reis ACD, Cunha MYV, Bianchin MA, Freitas MTR, Castiglioni L. Com-
parison of quality of life and functionality in type 2 diabetics with and
without insulin. Rev Assoc Med Bras (1992). Dec 2019;65(12):1464-1469.
10.1590/1806-9282.65.12.1464

Vaidya V, Gangan N, Sheehan J. Impact of cardiovascular complications
among patients with Type 2 diabetes mellitus: a systematic review. Expert
Rev Pharmacoecon Outcomes Res. 2015;15(3):487-497. 10.1586/14737167.
2015.1024661

de Visser CL, Bilo HJ, Groenier KH, de Visser W, Jong Meyboom-de B. The
influence of cardiovascular disease on quality of life in type 2 diabetics. Qual
Life Res. 2002;11(3):249-261. 10.1023/a:1015287825660

Glasgow RE, Ruggiero L, Eakin EG, Dryfoos J, Chobanian L. Quality of life
and associated characteristics in a large national sample of adults with dia-
betes. Diabetes Care. 1997;20(4):562-567. 10.2337/diacare.20.4.562

Rodriguez-Almagro J, Garcia-Manzanares A, Lucendo A, Hernandez-
Martinez A. Health-related quality of life in diabetes mellitus and its social,
demographic and clinical determinants: a nationwide cross-sectional survey.
J Clin Nurs. 2018;27(21-22):4212-4223. 10.1111/jocn.14624

Svenningsson I, Marklund B, Attvall S, Gedda B. Type 2 diabetes: percep-
tions of quality of life and attitudes towards diabetes from a gender per-
spective. Scand J Caring Sci. 2011;25(4):688-695. 10.1111/].1471-6712.2011.
00879.x

Hays RD, Anderson R, Revicki D. Psychometric considerations in evaluating
health-related quality of life measures. Qual Life Res. 1993;2(6):441-449.
10.1007/BF00422218

Cronbach LJ. Coefficient alpha and the internal structure of tests. Psy-
chometrika. 1951;16;297-334.

Koo TK, Li MY. A guideline of selecting and reporting intraclass correla-
tion coefficients for reliability research. J Chiropr Med. 2016;15(2):155-163.
10.1016/}.jcm.2016.02.012

Education System The Netherlands. 2nd Ed. Nuffic; 2011. https://www.the
dutch-way.com/downloads/downloads/NUFFIC%20Educationsystem%20the
%20Netherlands.pdf

Largent EA, Lynch HF, McCoy MS. Patient-Engaged Research: Choosing
the “Right” Patients to Avoid Pitfalls. Hastings Cent Rep. 2018;48(5):26-34.
10.1002/hast.898

Slok AH, Bemelmans TC, Kotz D, et al. The Assessment of Burden of COPD
(ABC) scale: a reliable and valid questionnaire. COPD. 2016;13(4):431-438.
10.3109/15412555.2015.1118025

Goossens LMA, Rutten-van Molken MPMH, Boland MRS, et al; Research
team that developed the ABC tool. ABC index: quantifying experienced
burden of COPD in a discrete choice experiment and predicting costs. BMJ
Open. 2017;7(12):e017831. 10.1136/bmjopen-2017-017831

Goossens LMA, Jonker MF, Rutten-van Mélken MPMH, et al; Research team
that developed the ABC tool. The fold-in, fold-out design for DCE choice
tasks: application to burden of disease. Med Decis Making. 2019;39(4):450-
460. 10.1177/0272989X19849461

Boudewijns EA, Claessens D, Joore M, et al. Effectiveness and cost-effec
tiveness of the Assessment of Burden of Chronic Conditions (ABCC) tool in
patients with COPD, asthma, diabetes mellitus type 2 and heart failure: pro-
tocol for a pragmatic clustered quasi-experimental study. BMJ Open. 2020;
10(11):e037693. 10.1136/bmjopen-2020-037693

ANNALS OF FAMILY MEDICINE + WWW.ANNFAMMED.ORG + VOL. 21, NO. 2 + MARCH/APRIL 2023

~egii”


http://doi.org/10.1111/j.1600-0447.1983.tb09716.x 
http://doi.org/10.2147/COPD.S154716 
http://doi.org/10.1136/thx.2003.008730 
http://doi.org/10.1136/thx.2003.008730 
http://doi.org/10.1186/2049-6958-8-66 
http://doi.org/10.1136/thoraxjnl-2016-208332 
http://doi.org/10.1378/chest.08-0342 
http://doi.org/10.1016/j.ejim.2019.12.014 
http://doi.org/10.1016/j.maturitas.2016.07.005 
http://doi.org/10.3132/pcrj.2007.00002 
http://doi.org/10.1038/s41598-019-52361-9 
http://doi.org/10.1183/23120541.00146-2018 
https://ginasthma.org/gina-reports/ 
http://doi.org/10.2337/diacare.25.3.458 
http://doi.org/10.2337/diacare.25.3.458 
http://doi.org/10.1016/s0168-8227(00)00245-x 
http://doi.org/10.1590/1806-9282.65.12.1464 
http://doi.org/10.1586/14737167.2015.1024661 
http://doi.org/10.1586/14737167.2015.1024661 
http://doi.org/10.1023/a: 1015287825660 
http://doi.org/10.2337/diacare.20.4.562 
http://doi.org/10.1111/jocn.14624 
http://doi.org/10.1111/j.1471-6712.2011.00879.x 
http://doi.org/10.1111/j.1471-6712.2011.00879.x 
http://doi.org/10.1007/BF00422218 
http://doi.org/10.1016/j.jclinepi.2006.03.012 
http://doi.org/10.1016/j.jcm.2016.02.012 
https://www.thedutch-way.com/downloads/downloads/NUFFIC%20Educationsystem%20the%20Netherlands.pdf 
https://www.thedutch-way.com/downloads/downloads/NUFFIC%20Educationsystem%20the%20Netherlands.pdf 
https://www.thedutch-way.com/downloads/downloads/NUFFIC%20Educationsystem%20the%20Netherlands.pdf 
http://doi.org/10.3109/15412555.2015.1118025 
http://doi.org/10.1136/bmjopen-2017-017831 
http://doi.org/10.1177/0272989X19849461 
http://doi.org/10.1136/bmjopen-2020-037693 

