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ABSTRACT
Introduction  The number of people that have one or 
multiple condition(s) with a chronic course is rising, 
which consequently challenges healthcare systems. 
Healthcare geared to long-term care should focus on 
patient-centredness, shared decision making and self-
management. The Assessment of Burden of Chronic 
Conditions (ABCC) tool was developed to integrate these 
elements in daily healthcare practice. The ABCC tool 
assesses and visualises burden of disease(s), helps to 
make shared decisions and stimulates self-management. 
The present paper documents a protocol for a quasi-
experimental study investigating the effectiveness and 
cost-effectiveness of the ABCC tool for people with chronic 
obstructive pulmonary disease, asthma, type 2 diabetes 
mellitus and/or heart failure.
Methods and analysis  The study has a pragmatic 
clustered quasi-experimental design and will be conducted 
in the Netherlands. The intervention will be allocated at 
the level of general practice. The intervention group (18 
general practices, 180 patients) will use the ABCC tool 
during regular consultations; the control group (18 general 
practices, 180 patients) will maintain usual care. Outcomes 
include change in quality of care (Patient Assessment 
of Chronic Illness Care), quality of life (EuroQol-5D-5L), 
capability well-being (ICEpop CAPability measure for 
Adults), patients’ activation (Patient Activation Measure) 
and costs. Follow-up time will be 18 months. Outcomes 
will be analysed using linear mixed models.
Ethics and dissemination  Ethical approval was 
obtained from the Medical Ethics Committee Zuyderland-
Zuyd Heerlen, the Netherlands (METCZ20180131). 
Results will be published in peer-reviewed journals 
and will be presented at national and international 
conferences.
Trial registration number  ​ClinicalTrials.​gov Registry 
(NCT04127383).

INTRODUCTION
Amid concerns about providing high-quality 
care to increasing numbers of people with 
one or multiple chronic condition(s), soaring 
costs, and high expectations among patients 
and the public, reforms towards healthcare 
systems that are geared to provide long-term 
care are of growing importance.1–3 Consensus 
has been reached that these reforms should 
contain elements of patient-centred care and 
the Chronic Care Model.4 5 These include a 
regular assessment of the patient’s problems; 
focus on quality of life, function and disease 
control; tailored treatment recommenda-
tions; promotion of self-management; shared 
decisions with the patient and an individual-
ised care plan.1

Strengths and limitations of this study

►► The study is a large quasi-experimental trial and will 
provide important evidence on the effectiveness of 
a conversation and monitoring tool that promotes 
patient-centred care for people with one or multiple 
chronic conditions on perceived quality of care.

►► The secondary outcomes of this study will offer the 
opportunity to also assess the effects on quality of 
life, capability well-being, patients’ activation and 
cost-effectiveness of the Assessment of Burden of 
Chronic Conditions tool.

►► The pragmatic approach will reflect the effective-
ness in real-world implementation.

►► A limitation of the study is a lack of randomisation, 
as this increases the risk of confounding due to an 
unequal distribution of prognostic factors.

http://bmjopen.bmj.com/
http://orcid.org/0000-0001-9087-1712
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Although a patient-centred approach is widely advo-
cated, its implementation in everyday practice is limited.6 
This might be due to a lack of practical support to 
encourage this way of working.3 Concerning chronic 
obstructive pulmonary disease (COPD), the Assess-
ment of Burden of COPD (ABC) tool was therefore 
developed in 2014 to assess and visualise the burden 
of disease, to integrate this in a conversation based on 
the principles of shared decision making and to stimu-
late self-management.7 The ABC tool was shown to be 
valid, reliable and effective in improving quality of life 
and perceived quality of care.8 9 In general, patients and 
healthcare providers respond positively to the tool.10 
Because burden of disease is not unique to COPD and 
because of the increasing number of people with multi-
morbidity, the ABC tool was reformed into the Assess-
ment of Burden of Chronic Conditions (ABCC) tool for 
multiple chronic conditions in 2019. The ABCC tool is 
developed as a modular tool, in which a generic module 
will be combined with one or multiple disease-specific 
module(s) for COPD, asthma, type 2 diabetes mellitus 
and/or heart failure. The development of the tool has 
been described elsewhere.11 The current study aims to 
assess the effectiveness and cost-effectiveness of the ABCC 
tool in primary care. The primary research question is: 
What is the effect of the ABCC tool in patients with COPD, 
asthma, type 2 diabetes or heart failure (or a combination 
of these) on perceived quality of care, as measured by the 
Patient Assessment of Chronic Illness Care (PACIC),12 13 
and compared with usual care after 18 months?

METHODS AND ANALYSIS
Study design
The study is designed to evaluate the effectiveness and 
cost-effectiveness of the ABCC tool in primary care in 
several regions throughout the Netherlands. The inter-
vention group will use the ABCC tool and the control 
group will receive usual care. The ABCC tool is a sequel 
to the ABC tool, and the latter is currently being imple-
mented in Dutch healthcare. Due to this fact, many 
healthcare providers are already using the ABC tool, and 

can therefore not participate in the control group of this 
study. Consequently, the number of healthcare providers 
that can participate in a randomised study is limited. 
Therefore, the study has a pragmatic clustered quasi-
experimental design with an intervention group and a 
control group. To avoid contamination bias (ie, patients 
from the control group receiving the intervention because 
they are treated by the same healthcare provider or vice 
versa), the intervention will be allocated at the level of 
general practice. The study will have a follow-up period 
of 18 months.

Study population, recruitment and allocation
The researchers will recruit general practices. Within a 
general practice, one or more healthcare provider(s) (ie, 
general practitioners and practice nurses) can partici-
pate. Recruitment to the intervention or control group 
is based on whether the general practice has access to 
the ABCC tool. In the Netherlands, there are different 
systems for managing electronic medical records. These 
include systems for practice nurses and general prac-
titioners: the Integrated Care Information System and 
the General Practice Information System, respectively. 
During the study, the ABCC tool will be available in one 
of the nine General Practice Information Systems, and in 
one Integrated Care Information System. General prac-
tices that have access to the ABCC tool will be allocated 
to the intervention group, and general practices that do 
not have access to the ABCC tool will be allocated to the 
control group.

The healthcare providers will subsequently recruit 
patients (figure 1). The reasons for this is that the health-
care provider and the patient together will either use the 
ABCC tool (intervention group) or give and receive usual 
care (control group). If a patient wants to participate and 
is eligible, the healthcare provider registers the patient 
on a website. The outcomes of the study are measured on 
a patient’s level.

Because of the pragmatic design of the study, only a 
few eligibility criteria have been set. Healthcare providers 
will be recruited without specific criteria or prerequisites 
but will be excluded from the control group if they have 

Figure 1  Recruitment of healthcare providers and patients. GP:general practice; HCP: healthcare provider
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already used the ABC tool. Concerning the intervention 
group, healthcare providers are allowed to have used the 
ABC tool. Patients are eligible if they have the diagnosis 
of COPD, asthma, type 2 diabetes and/or heart failure, 
are aged 18 or older, and can understand and read the 
Dutch language. Because the ABCC tool is a monitoring 
instrument (and not a diagnostic instrument), both new 
and existing patients can make use of the ABCC tool. To 
ensure that participants are stable at baseline, patients 
with asthma or COPD will not be eligible if they have used 
prednisone due to an exacerbation within the 6-week 
period prior to the commencement of the study, and 
patients with type 2 diabetes or heart failure will not be 
eligible if they were hospitalised within the 6-week period 
prior to the commencement of the study. Patients who 
have already used the ABC tool will also be excluded.

Intervention
Healthcare providers in the intervention group will be 
instructed to use the ABCC tool during usual consulta-
tion with their patients.11 The tool consists of a question-
naire, a balloon chart that is based on the outcomes of 
the questionnaire and treatment advice for each balloon. 
The questionnaire measures the experienced burden 
of the chronic condition(s) and several risk factors. It 
consists of a generic module, with items that are relevant 
for everyone with one of the aforementioned chronic 
conditions, as well as disease-specific modules. The 
generic questionnaire will be combined with any amount 
of disease-specific questionnaires (presently COPD, 
asthma, type 2 diabetes and heart failure), to form a 
single personalised scale and balloon chart for each indi-
vidual patient. Patients will complete the questionnaire 
prior to the consultation with their healthcare provider. 
The balloon chart will be shown during the consultation 
and can be discussed by the healthcare provider and the 
patient (figure  2). A balloon represents a domain, and 
the colour and corresponding height indicate a patient’s 
score on that domain. A red balloon indicates a low 
score, an orange balloon indicates a moderate score and 

a green balloon indicates a high score. The height and 
colour of the balloon is based on cut-off points reflecting 
the severity of the burden due to that specific domain, as 
described elsewhere.7 11 Displaying scores of the previous 
visit using grey balloons enables to monitor and visualise 
changes since the last visit. If a patient and a healthcare 
provider select a balloon and click on it, treatment advice 
will pop-up. This can support shared decision making 
between a patient and a healthcare provider. Based on 
the conversation following the treatment advice, personal 
care plans can be determined and, where applicable, 
treatment advice can be operationalised on the basis of 
shared decision making.14 Healthcare providers in the 
intervention group will receive a short instructional film 
about the ABCC tool before the start of the study as well 
as a poster that shortly displays the steps of the ABCC tool.

Healthcare providers in the control group will be 
instructed to provide usual care. This care is directed by 
national guidelines. Primary care will be given in accor-
dance with the guidelines of the Dutch College of General 
Practitioners.15–18

Because the ABCC tool will be used in primary care, 
patients in the intervention and control group receive 
no instructions regarding the frequency of their visits. 
The frequency of visits depends on several factors, which 
are described in the guidelines of the Dutch College of 
General Practitioners.15–18 In general, patients with type 
2 diabetes or heart failure visit their healthcare provider 
four times a year; patients with COPD with mild burden of 
disease or patients with well-controlled asthma visit their 
healthcare provider once a year. Therefore, it is expected 
that patients with COPD or asthma use the ABCC tool 
once or twice during the study, and patients with type 2 
diabetes or heart failure will use the ABCC tool about six 
times during the study.

Measurements
Outcomes will be measured at a patient’s level using 
questionnaires. The questionnaire within the ABCC tool, 
as described above, is part of the intervention and not 

Figure 2  Visualisation of the integrated health status of a person with COPD and heart failure.
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an instrument to measure outcomes. Outcomes will be 
measured seven times, including a baseline measure-
ment before any experience in working with the ABCC 
tool. The follow-up measurements will take place at 3, 
6, 9, 12, 15 and 18 months after the first consultation 
with the healthcare provider. Table  1 provides a list of 
the instruments that will be used to measure health and 
cost outcomes. The PACIC, a valid and reliable question-
naire, measures perceived quality of care, and consists of 
20 items.12 13 19 Answers range from 1 (almost never) to 5 
(almost always). Average scores will be calculated. Higher 
scores mean more frequent presence of the aspect of 
structured chronic care. The PACIC has been used in 
previous studies related to shared decision making and 
self-management.8 20 21 The EuroQol-5D-5L (EQ-5D-5L) is 
a generic instrument for valuing health using five levels of 
severity in five dimensions of health, and also includes a 
Visual Analogue Scale (VAS).22 Answers from the descrip-
tive system range from 1 (no problems) to 5 (severe prob-
lems). These will be converted into a single index value, 
using Dutch values.23 24 The VAS ranges from 0 (worst 
imaginable health) to 100 (best imaginable health). 
The EQ-5D-5L is a valid and reliable questionnaire, and 
the most commonly used questionnaire to value health 
outcomes.25–30 The Patient Activation Measure (PAM) 
measures patients’ activation, defined as the knowledge, 
skills, beliefs and behaviours that patients need to manage 
a chronic condition.31 The questionnaire consists of 13 
questions on a 5-point scale. Scores range from 0 (lowest 
possible activation) to 100 (highest possible activation). 
The PAM shows good psychometric properties.32 33 The 
ICEpop CAPability measure for Adults (ICECAP-A) is a 
valid questionnaire that measures capability well-being, 
defined as individuals’ abilities to ‘be’ and ‘do’ the 
things that are important in life.34 35 The questionnaire 
consists of five questions. Answer options range from 1 
(no capability) to 4 (full capability). A tariff value for an 
overall state will be determined based on values in the 
UK.36 To measure costs related to medical consump-
tion and productivity losses, the Medical Consumption 

Questionnaire (MCQ) and the Productivity Cost Ques-
tionnaire (PCQ) were used to construct an appropriate 
questionnaire for this study.37 38 These questionnaires 
are carefully developed, are often used and are recom-
mended in Dutch guidelines for economic evaluation 
of health-related interventions.38 39 The adapted MCQ 
includes 16 questions related to the amount of contacts 
with healthcare providers.37 The adapted PCQ includes 
nine questions related to the impact of disease on the 
ability of a person to perform work.38 The items will be 
valued using standard cost prices in the Netherlands.40 
Costs will be calculated by multiplying the volumes by cost 
prices per unit.

Questionnaires to measure the effects of the ABCC 
tool will be sent via email or by post to patients’ homes 
if participants have no email. Online questionnaires will 
be completed via the Qualtrics XM platform. Healthcare 
providers will be asked to complete a short questionnaire 
about the general practice at baseline, which will be sent 
by post. Data will be stored at the Maastricht University 
Centre for Data and Information Management.

Outcomes
The primary outcome is change in perceived quality of 
care, as measured by the PACIC, compared with usual 
care after 18 months for the total group.

Secondary outcomes include:
1.	 Change in perceived quality of care, as measured by 

the PACIC, compared with usual care after 18 months 
for each condition separately.

2.	 Change in perceived quality of care, as measured by 
the PACIC, compared with usual care after 6 and 12 
months for the total group and for each condition sep-
arately.

3.	 Change in generic health-related quality of life, as 
measured by the EQ-5D-5L, compared with usual care 
after 6, 12 and 18 months for the total group and for 
each condition separately.

4.	 Change in patients’ activation, as measured by the 
PAM, compared with usual care after 6, 12 and 18 
months for the total group and for each condition sep-
arately.

5.	 Change in capability well-being, as measured by the 
ICECAP-A, compared with usual care after 6, 12 and 
18 months for the total group and for each condition 
separately.

6.	 Cost-effectiveness of the ABCC tool, from a societal 
perspective, compared with usual care after 18 months 
using the adapted PCQ and MCQ for costs and the EQ-
5D-5L and the ICECAP-A as outcomes and over life-
time, using decision analytical modelling.

Statistical analyses
Data will be analysed according to the intention-to-treat 
principle. Multiple imputation will be used to correct 
for missing data. First, the analyses will be conducted for 
the entire group (ie, patients with COPD, asthma, type 2 
diabetes and heart failure). This allows for the inclusion 

Table 1  Overview of measurements of patient

Time (months)

0 3 6 9 12 15 18

Demographics x  �   �   �   �   �

PACIC x x x x

EQ-5D-5L x x x x

PAM x x x x

ICECAP-A x x x x

PCQ (adapted) x x x x x x x

MCQ (adapted) x x x x x x x

EQ-5D-5L, EuroQol-5D-5L; ICECAP-A, ICEpop CAPability 
measure for Adults; MCQ, Medical Consumption Questionnaire; 
PACIC, Patient Assessment of Chronic Illness Care; PAM, Patient 
Activation Measure; PCQ, Productivity Cost Questionnaire.



5Boudewijns EA, et al. BMJ Open 2020;10:e037693. doi:10.1136/bmjopen-2020-037693

Open access

of patients with multimorbidity. Second, the effects of 
the ABCC tool for patients with COPD, asthma, type 2 
diabetes and heart failure will be analysed separately, 
regardless whether or not they have comorbid conditions. 
Because of the clustered design of the study, a multilevel 
analysis will be conducted with three levels: general prac-
tice, patient and measurement. Outcomes will be anal-
ysed using linear mixed models to account for the nesting 
of measurements within patients who are clustered in a 
general practice. The variables ‘treatment arm’, ‘time’ 
(categorical) and ‘treatment arm by time interaction’ 
will be included as fixed factors. Because it is not possible 
to randomise participants to the intervention or control 
group, factors that are hypothesised or known to be asso-
ciated with perceived quality of care and/or the use of the 
ABCC tool will be considered as potential confounders. 
The allocation to the intervention or the control group 
depends on the access to the ABCC tool (ie, the avail-
ability of the ABCC tool in the electronic medical record 
system of the healthcare provider), and therefore the 
system that the general practice is using. These general 
practices might be located in different neighbourhoods, 
and consequently have another population composi-
tion. Therefore, potential confounders include: national 
background (native/Western foreigner/non-Western 
foreigner); multimorbidity (yes/no); educational level 
(low/middle/high); age (years; continuous); sex (man/
woman); body mass index (kg/m2; continuous); smoking 
status (never/former/current); location of the general 
practice (urban/rural); general practitioner with special-
isation in COPD, asthma, type 2 diabetes or heart failure 
(yes/no); year of graduation managing general practi-
tioner (<10 years ago/>10 years ago); general practice in 
a health centre that is, availability of pharmacy, psychol-
ogist or physiotherapist in same building (yes/no); and 
the possibility of consulting a specialist within primary 
care (yes/no). Each potential confounder will be sepa-
rately added to the above-mentioned linear mixed model, 
and will be considered as a confounder if significantly 
associated with the outcome (p≤0.05). The unadjusted 
and adjusted treatment effects will be reported together 
with the corresponding 95% CIs and p values. A p value 
of ≤0.05 will be considered statistically significant. As a 
sensitivity analysis, an inverse probability of treatment 
weighting using propensity scores will be applied to 
account for multiple potential confounders.

Cost-effectiveness
Cost-effectiveness will be evaluated in the short term and 
long term. The short-term analysis will adopt the time 
horizon of the data collection in the quasi-experiment 
study, which is 18 months. The long-term horizon will 
adopt patients’ lifetime. Costs and effects will be assessed 
from a societal perspective, including healthcare, produc-
tivity and travel costs. An incremental cost-effectiveness 
ratio will be used, which is measured as the incremental 
cost per quality adjusted life years (QALYs) gained from 
baseline to follow-up at 18 months using EQ-5D-5L 

scores.24 Because the ABCC tool is likely to yield benefits 
beyond those captured in generic health-related quality of 
life and mortality, the ICECAP-A will be used to estimate 
a capability well-being adjusted life year in addition.34 
Unit prices will be derived from the Dutch Guidelines on 
Health Economic Evaluation.40 For the short-term anal-
ysis, bootstrapping will be used to obtain CIs. To conduct 
the long-term analyses, decision analytical modelling will 
be used. Outcomes will be QALYs and/or life years and 
costs. Uncertainty will be further assessed in sensitivity 
and scenario analyses.

Blinding
Blinding of healthcare providers and patients is not 
possible due to the nature of the intervention, but the 
study team will be blind to the treatment arms in the 
dataset during data cleaning, handling of missing data, 
statistical analyses and drawing of conclusions.

Sample size
The primary outcome in the study will be measured using 
the PACIC. Regarding the PACIC, little is known about 
the minimal important difference and SD in the Dutch 
population. A medium effect size of 0.51 was estimated 
based on the study of Slok et al.9 In this study, a difference 
in means between the intervention and control groups of 
0.49 was found, with a pooled within-group SD of 0.96. 
Based on an independent-samples t-test, a significance 
level α of 0.05 for two-sided testing, a power (1−β) of 90% 
and an intervention: control ratio of 1:1, 82 patients need 
to be included per arm. As the patients are nested within 
general practices, we need to correct for this design 
effect (multiply by 1+(m−1)*ICC/intraclass correlation), 
where we assume an ICC of 0.05 and a mean number of 
patients per general practice (m) of 10.9 If corrected for 
the cluster design (multiplied by 1.45), unequal cluster 
sizes (divided by 0.9)41 and dropout of 25% (divided by 
0.75), 177 participants per arm are required. Assuming 
the availability of 10 patients per general practice, 18 
general practices need to be included per arm. A total 
of 180 participants per arm (total 360 participants) from 
18 general practices (total 36 general practices) will be 
included in the clustered quasi-experimental study. It is 
aimed to reach an equal distribution among the various 
chronic conditions. Unfortunately, this cannot be guaran-
teed because healthcare providers will not be instructed 
to aim for an equal distribution.

Patient and public involvement
Patients and healthcare providers were actively involved 
during the development of the ABCC tool. The study has 
an advisory group, including patients, patient organisa-
tions and healthcare providers.

ETHICS AND DISSEMINATION
Ethical approval was obtained from the Medical Ethics 
Committee Zuyderland-Zuyd Heerlen, the Netherlands 
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(METCZ20180131). Written or electronic informed 
consent will be obtained from all study participants 
(online supplemental file 1). Study results will be 
published in international peer-reviewed journals, and 
will be presented at national and international confer-
ences. The study started in November 2019 and is antici-
pated to continue until November 2021. On completion 
of the trial, data requests can be submitted to the corre-
sponding author.

DISCUSSION
This quasi-experimental study assesses the effectiveness 
and cost-effectiveness of the ABCC tool. The ABCC 
tool aims to assess and visualise the burden of disease, 
to encourage shared decision making, to stimulate self-
management and to formulate care plans with person-
alised goals. The ABCC tool will be provided at the level 
of general practice. A total of 36 general practices and 
360 patients will be included in the study, of which 18 
general practices and 180 patients will be instructed to use 
the ABCC tool during usual consultation. The primary 
outcome of the study is the change in the patient’s percep-
tion of quality of care. The follow-up time is 18 months.

People with chronic conditions have a need for holistic 
and continuing care, for shared decision making, and 
for help with self-management.42 Patient-centred care is 
growing in prominence. Studies have shown that patient-
centred care leads to higher levels of adoption of healthy 
behaviour, increased adherence, better health outcomes, 
better care experiences and decreased healthcare utilisa-
tion.3 43 However, other studies show that the evidence in 
primary care is ambiguous.44 45 Because the current study 
builds on a robust evidence base surrounding the effec-
tiveness of the ABC tool, we hypothesise that the ABCC 
tool significantly improves perceived quality of care and 
quality of life, and that it is cost-effective.

A strength of the current study is its pragmatic approach, 
including broad inclusion criteria and a wide range of 
outcomes including patient experience of care, quality 
of life and resource utilisation. The pragmatic approach 
reflects its effectiveness in real-world implementation 
and therefore enhances external validity. Because it is 
not feasible to randomise, the risk of confounding due 
to an unequal distribution of prognostic factors might be 
increased. However, we do not expect major differences 
between the intervention and control groups, because 
the allocation is only based on the information system 
that a general practice is using. Factors that are hypothe-
sised or known to be associated with the intervention and 
the outcome will be considered as potential confounders. 
Another limitation is that most outcomes in the study are 
subjective. Furthermore, the PACIC is used only to a limited 
extend in the Netherlands in settings that resemble our 
study. Therefore we estimated the effect size on a single 
study. The assumed effect size in our study may therefore 
result in an underestimation or overestimation of the 
power. Furthermore, the blinding of healthcare providers 

is not possible. This can lead to selection bias, because 
the healthcare providers are recruiting patients. Because 
a healthcare provider in the control group knows that 
the intervention will not be used, patients with different 
characteristics might be invited for the study compared 
with patients that are invited by healthcare providers in 
the intervention group. In this latter group, patients that 
are more easily motivated to work on their health might 
be more likely to be invited. Regarding the generalis-
ability of the results, another limitation might be that the 
study is only conducted in primary care, and therefore 
no conclusion can be drawn regarding its effectiveness in 
other settings, such as secondary or tertiary care.

Concomitantly to this study, a context evaluation and 
process evaluation will be conducted among healthcare 
providers to better understand the use of the ABCC tool. 
Besides, a qualitative study will be conducted among 
patients to understand the use and satisfaction of the 
ABCC tool. The protocol for the context evaluation and 
process evaluation will be published separately.

The ABCC tool is aimed to improve patients’ expe-
rience of individualised patient-centred care and to 
improve quality of life. Besides, the self-management that 
the ABCC tool aims for, might reduce healthcare costs, 
and therefore might contribute to sustainable healthcare. 
If the ABCC tool proves to be effective and cost-effective 
in primary care, the study has significant public health 
importance, as it can facilitate implementation and adop-
tion of the intervention among primary care.
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