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ABSTRACT

Introduction: Cardiologists face the difficult task of rapidly distinguishing cardiac related
chest pain from other conditions, and to thoroughly consider whether invasive diagnostic
procedures or treatments are indicated. The use of cardiac risk scoring instruments has been
recommended in international cardiac guidelines. However, it is unknown to what degree
cardiac risk scores and other clinical information influence cardiologists’ decision making.
This paper describes the development of a binary choice experiment using realistic
descriptions of clinical cases. The study aims to determine the importance cardiologists put on
different types of clinical information, including cardiac risk scores, when deciding on the
management of patients suspected of unstable angina or non-ST-elevation myocardial
infarction.

Methods and analysis: Cardiologists are asked, in a nationwide survey, to weigh different
clinical factors in decision making regarding patient admission and treatment using realistic
descriptions of patients in which specific characteristics are varied in a systematic way (e.g.
web based clinical vignettes). These vignettes represent patients suspected of unstable angina
or non-ST-elevation myocardial infarction. Associations between several clinical
characteristics, with cardiologists’ management decisions will be analyzed using generalized
linear mixed models.

Ethics and dissemination: The study has received ethics approval and informed consent will
be obtained from all participating cardiologists. The results of the study will provide insight
into the relative importance of cardiac risk scores and other clinical information in cardiac
decision making. Further, the results indicate cardiologists’ adherence to the European
Society of Cardiology guideline recommendations. In addition, the detailed description of the
method of vignette development applied in this study could assist other researchers or

clinicians in creating future choice experiments.
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INTRODUCTION

About six percent of the emergency department presentations are due to chest pain.[1] Of
these patients, a substantial number are diagnosed with an acute coronary syndrome,
including unstable angina (UA), non-ST segment elevation myocardial infarction (NSTEMI)
and ST segment myocardial infarction (STEMI).[1, 2] Mortality after an acute coronary
syndrome is substantial.[3, 4] To prevent cardiac damage or mortality, timely treatment is
indicated. As a result, the attending physician has the difficult task to rapidly distinguish
cardiac related chest pain from chest pain caused by other conditions. Patients presenting with
chest pain to the emergency department should therefore be stratified according to their level
of risk of having a cardiac condition.[5] Risk assessment is generally based on a patient’s
clinical history, physical examination, biomarkers and electrocardiogram findings.[6-9] The
decision for hospital admission or type of treatment is dependent on a patients’ risk of adverse
cardiac events, such as re-infarction or mortality. The European Society of Cardiology
guidelines on the management of UA or NSTEMI recommend to treat patients at high risk of
re-infarction or death with invasive procedures or treatment (e.g. coronary angiography,
Percutaneous Coronary Intervention (PCI) or Coronary Artery Bypass Grafting (CABQG)).[7]
To determine the patient’s risk, several cardiac risk scores have been developed and validated
i.e. the HEART,[5] GRACE-,[10, 11] TIMI-,[12] FRISC-,[13] and PURSUIT score.[14] Use
of these instruments is recommended by professional guidelines.[7] Despite the availability of
valid cardiac risk stratification tools and recommendations of their use, in previous studies,
low risk patients were more likely to receive invasive procedures compared to high risk
patients.[15-18] Such a treatment risk paradox implies low adherence rates with the
guidelines, which possibly affects or even threatens patient safety on the one hand and results
in suboptimal resource use on the other hand. Low guideline adherence might be explained by

barriers affecting physicians’ attitude towards guideline recommendations,[19] including

4
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Data collection

The data will be collected using a web-based survey, presenting cardiologists with clinical
vignettes. The clinical vignettes describe patients by means of a set of attributes, reflecting
characteristics of a patient or treatment.[23] Clinical vignettes are a frequently applied
approach to study decision-making in health care as they closely reflect clinical practice.[24]
In addition, clinical vignettes were shown to be a valid tool to measure the quality of care.[25,
26] Cardiologists will be asked to complete a web-based survey containing the clinical
vignettes. Prior to completing the survey, cardiologists will be informed about the global
study objective and asked to give consent for participation in the study. Cardiologists who
initially fail to respond will be sent reminders one, three, eight and twelve weeks after first
sending the survey. The completion time of the survey will be approximately 20 minutes and
cardiologists are able to stop and continue completion of the survey at any time. The data will

be processed anonymously.

Survey

The survey registers demographic characteristics, including year of birth, gender, current
profession, years of cardiology care experience, whether cardiologists are still actively
involved in the care for patients diagnosed with UA or NSTEMI and which risk score they
apply in clinical practice. In addition, associated hospital characteristics such as type of
hospital they work in and whether hospitals have revascularization facilities on site will be
registered. After completing the section that registers demographic characteristics,
cardiologists are presented with the vignettes. These are presented in two parts that differ in
the decision that needs to be made. In the first part of the survey (A), the clinical vignettes
describe patients who present themselves with chest pain to the emergency department.

Cardiologists are asked to indicate on a binary scale (yes or no) whether he or she would
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attributes that were mentioned in this guideline and in the validated risk scoring instruments.

This left 56 attributes that were considered of importance for the present study (Table 1).

Table 1. Pre-selection of attributes (after removal of duplicates)

Category Attribute Sourcet
Demographics 1 | Older age >75 years ESC, RS
2 | Gender ESC, RS
Risk factors 3 | Presence of risk factors in general ( including positive ESC, RS
family history, peripheral artery disease, carotid stenosis,
diabetes mellitus, kidney failure, smoking, hypertension,
hypercholesterolemia, obesity)
4 | Diabetes mellitus ESC, RS
5 | Chronic kidney failure/ creatine level ESC, RS
6 | Heart failure ESC, RS
7 | Depressed left ventricular ejection fraction ESC
8 | Killip-class classification ESC, RS
9 | Anemia ESC
10 | Obesity ESC, RS
11 | Malnutrition ESC
History 12 | Known coronary artery disease ESC, RS
13 | Previous myocardial infarction ESC, RS
14 | Previous or recent percutaneous coronary intervention ESC
15 | Previous or recent coronary artery bypass surgery ESC
16 | Severity of coronary artery disease ESC
17 | Cocaine use ESC
18 | Aspirin use 7 days prior to admission RS
Clinical 19 | Anamnesis suspicious for cardiac related chest pain RS
presentation 20 | Persistent angina pectoris ESC, RS
21 | Symptoms of angina pectoris in rest ESC
22 | Reoccurring angina pectoris ESC
23 | Several episodes of angina pectoris after event ESC
24 | Tachycardia ESC, RS
25 | Hypotensive ESC, RS
26 | Hemodynamically instable ESC
27 | Increased leucocytes at presentation ESC
28 | Thrombocytopenia at presentation ESC
29 | Increased bleeding risk ESC
30 | Presence of bleeding ESC
31 | Intermediate or high GRACE risk score ESC
32 | Positive stress test ESC
33 | Cardiac arrest at admission ESC, RS
Electrocardiogram | 34 | ECG ST segment changes ESC, RS
findings 35 | ECG deviations at rest ESC
8

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 8 of 29

‘salIfojouyoal Jejiwis pue ‘Buiurey |v ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1oj Buipnjoul ‘1ybliAdoo Aq paloalold

* jooyoasaboysnuwselq
V171-Z39 wawiredaq 1e GZ0zZ ‘GT Aey uo /woo fwg uadolwgy/:dny wouy papeojumod "ST0Z [14dY 8 Uo T¥H900-7T0OZ-uadolwag/9eTT 0T Sk paysiignd 1suiy :uado (NG


http://bmjopen.bmj.com/

Page 9 of 29

©CoOoO~NOUTA,WNPE

BMJ Open
36 | Dynamic ST/T changes ESC
37 | Negative T waves ESC
38 | ST depression ESC
39 | ST elevation ESC
40 | Ventricular arrhythmia ESC
Laboratory results | 41 | Elevated troponine levels ESC
42 | Elevated biomarkers ESC, RS
43 | Hyperglycemia ESC
44 | Elevated C-reactive protein ESC
45 | Elevated B-type natriuretic peptide ESC
Context 46 | Re-vascularization status ESC
information 47 | Rest ischemia ESC
48 | Severity of lesions ESC
49 | Physical condition of patient ESC
50 | Fragility of patient ESC
51 | Cognitive decline ESC
52 | Functional decline ESC
53 | Physical dependence ESC
54 | Quality of life ESC
55 | Patient’s wishes ESC
56 | Risks versus benefits of re-vascularization ESC

1 Attributes are derived from the European Society of Cardiology guideline 2011 and from the
GRACE-, TIMI-, FRISC-, PURSUIT- and/or HEART risk score. Abbreviations: ESC,
European Society of Cardiology guideline; RS, risk score.

Final selection of attributes and attribute levels

As it is cognitively difficult for respondents to take into account large numbers of attributes, it
is recommended — although there is no standard — to select between six to ten attributes in
choice experiments.[31-33] This approach was followed in the present study. The final set of
attributes was selected by a panel of three cardiologists in collaboration with the research
team during a consensus meeting (1% of October 2013). These cardiologists were selected
based on their affinity with research, and were chosen to reflect diversity in experience and
type of hospital they work in. In preparing the consensus meeting, the cardiologists were
asked to write down in order of importance the six to eight most important attributes when
deciding to discharge a patient presenting with acute chest pain from the emergency
department without further diagnostic testing (decision moment A). Equally, they listed

attributes that were important in deciding on performing a coronary angiography within 72
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hours in patients with a high suspicion of UA or NSTEMI (decision moment B). In case a
cardiologist indicated that an attribute is essential in decision making, he had the option to
select an additional attribute, on top of the six to eight that were already selected. The
attributes selected by the cardiologists were the starting-point for the consensus meeting. The
selected attributes were compared and discussed. Furthermore, the cardiologists reviewed and
compared the pre-selection of potential attributes derived from the European Society of
Cardiology guidelines and existing risk scoring instruments. After viewing this list, the
cardiologists were given the opportunity to change their own attribute selection into a final
selection. None of the cardiologists made any changes in their selection. Again, differences
and similarities were discussed until consensus was reached over a final set of eight attributes
for decision moment A and seven attributes for decision moment B (Table 2 and 3).

The arguments whether to select or remove a specific attribute were written down in a
logbook. After determining the final set of attributes, the selection and description of attribute
levels was discussed and confirmed / approved. In selecting attribute levels, we aimed to
select levels that closely reflect the variety of presentations in clinical practice and will be
easily understood by cardiologists. A secondary goal in selecting attribute levels was to keep
the total number of possible vignettes i.e. the full factorial design, as small as possible.
Therefore the number of levels within an attribute were kept to a minimum. The expert panel
was re-approached by email to provide a further review of the selected attributes and attribute

levels per decision moment on the basis of their initial feedback.

10
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Table 2. Final selection of attributes and attribute levels of decision moment A

Clinical setting: Patient presenting with acute chest pain at the emergency department.
Decision: ‘Would you send this patient home without any further diagnostic testing (e.g. no
serial troponin testing or exercise testing)?’

Attribute Attribute level
Age <50 years
50-75 years
> 75 years
Gender Male
Female
Known coronary artery disease No
Yes

Chest pain classification based on history
taking

A-specific chest pain
Atypical angina pectoris
Typical angina pectoris

Symptoms of chest pain still present at | No
presentation Yes
Risk factorsf No risk factors
One risk factor
More than one risk factor
ECG Normal
Atypical changes
Typical ischemic changes
Troponinj Below reference level and representative

Below reference level, not representative
Above reference level

tClassic five: diabetes mellitus, hypertension, hypercholesterolemia, smoking and positive
family history; I According to cardiologists’ own hospital standards.

11
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Table 3. Final selection of attributes and attribute levels decision moment B

Clinical setting: Patient with suspicion of unstable angina or non-ST-elevation myocardial
infarction is admitted for observation in the hospital.
Decision: ‘Would you perform a coronary angiography within 72 hours in this patient?

Attribute Attribute level
Age <70 years
70-80 years
80 years
Renal function No renal dysfunction

Mild to moderate renal dysfunction
Severe renal dysfunction

Known coronary artery disease No
Yes
Persistent chest pain No
Yes
Risk factorsf No risk factors

One risk factor
More than one risk factor

ECG Normal

Atypical changes

Typical ischemic changes
Troponinj Normal at repeated measures

Significant rise and/or ‘rise and fall’

1 Classic five: diabetes mellitus, hypertension, hypercholesterolemia, smoking and positive
family history; § According to cardiologists’ own hospital standards

Cardiac risk score

In developing the clinical vignettes, initially cardiac risk score was considered as an attribute.
However, this led to unrealistic vignettes and the attribute was therefore removed from the
full factorial design. Additionally, by using the HEART risk score[5] (for decision moment
A) and GRACE 2.0 risk score[34] (for decision moment B), cardiac risk was estimated for
every vignette. This was accomplished by entering the values present in the vignette while
holding the remaining parameters constant. The sample of cardiologists will, prior to
completion of the survey, be divided in two groups. One group will complete vignettes
without a cardiac risk score being present, while the other group completes the vignettes with
a cardiac risk score present. Cardiologists will be instructed to consider the risk score as the

one familiar from their own practice or knowledge.

12
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15 be created. It is practically impossible to present respondents with such a vast amount of E >
16 s 3
< @]
ig vignettes, therefore a fractional factorial design was created to reduce the number of vignettes S 3
> ]
-0
:zlg for each decision moment. In selecting vignettes, the aim was to estimate the main effects of 3 E
21 5 3
22 all attributes. The quality of the selection of vignettes was compared to a theoretical optimum 2 %
23 5 =
24 by means of the G efficiency parameter which ranges between 0 (inefficient design) and 1 e 3
25 ® o
n >
g? (efficient design). The G efficiency parameter is a useful guide when judging fractional Qmi
D =
20
gg factorial designs.[35] For both decision moments (i.e. discharge without further testing and gé &
30 _ . . 539
31 prompt coronary angiography), the number of vignettes were reduced to 64. The vignettes ~a g
L D =
32 203
33 selection showed substantial G efficiency of 0.94 for decision moment A and 0.95 for 8.8' s
-0 Qa
34 DT =
35 decision moment B. Per decision moment, the 64 scenarios were randomly allocated into g S
36 5 =
g; eight blocks containing eight scenarios each. This is to ensure that all attribute levels will i TE
= ©
39 . . : . o : E
40 appear with equal frequency in each block.[36] Prior to sending the survey, cardiologists will 2. é'
41 . . . . & 3
42 be randomly assigned a block number in SPSS and being sent the corresponding s g
43 a =
44 questionnaire. Each survey comprises 16 scenarios in total (eight per decision moment). g %
45 ) o
46 =
e <
e I - 2
49 Case description of clinical vignettes S &
Qe
50 o . > 3
51 Two members of the research team drafted the initial clinical case descriptions of the & R
Q
52 -
53 vignettes: one representing decision moment A and one representing decision moment B. _g
54 5
35 Next, the clinical case descriptions were discussed and reviewed in a second consensus 3
56 =
g; meeting (26th of February 2014), comprising four cardiologists and the research team. This E
59 0
60 13 >
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review process was undertaken to ensure accuracy, plausibility and clarity of the clinical
event presentation in all of the vignettes. The vignettes were revised until both the research
team as the panel of cardiologists agreed that the case descriptions represented clinical

practice as closely as possible. An example of a vignette is presented in figure 1.

Study outcome
The study outcome is the relative importance cardiologists’ put on different types of clinical
information, both in the presence and absence of the risk score, when deciding on the

management of suspected UA or NSTEMI patients.

Statistical considerations

Demographic characteristics will be presented using descriptive statistics. Associations of
independent variables with the binary responses of cardiologists on the clinical vignettes in
the survey will be studied with a generalized linear mixed model (GLMM), taking into
account random effects for blocks and cardiologists. In total, 4 models will be created i.e. 2
for each decision moment taking into account the presence or absence of cardiac risk score
information. In the analyses, cardiologists’ responses (yes or no) are the binary outcome
measure. Independent variables are the attributes, risk score (if present in the vignette) and the
degree of certainty of respondents’ answers. All independent variables will be simultaneously
included in the analyses. A significance level of p < 0.05 will be used. The analysis with the
GLMM will be performed by la Placian integration, conducted in R for windows (version
3.0.2) with package Ime4.[37] The impact of the presence of the risk score on a cardiologist’s
decision will be studied by comparing results of the analyses with and without presenting risk

score information in the vignettes.
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1

3 Sample size o

4 3

5 In total, each cardiologist will complete 16 vignettes (8 for decision moment A and 8 for =

6 =

%]

; decision moment B). In calculating the minimum number of cardiologists needed, the ©

O

9 . . . . .. o

10 following formula is followed: n = 500 * (¢ / (a * t)). In this formula, ‘n’ is the minimum %
U o

11 o o

12 number of cardiologists, ‘c’ is the largest number of levels for any of the attributes, ‘a’ is the g A

13 g 2

14 number of alternative scenario’s that cardiologists are presented with and ‘t” is the total g Q

15 o &

16 number of choice scenarios per decision moment that each cardiologist is presented with.[38, § %

19

19 39] In this study a minimum sample size of, 500 * (3 / (1 * 8)), approximately 188 0

2 : :
= »

21 cardiologists are needed per group (with or without a cardiac risk score) to study main effects =

22 ‘g %

23 for decision moment A and B separately. The Dutch directory of physicians contains 963 g

24 c ]
(7]

25 cardiologists. If a response of 40% is assumed, 385 cardiologists will complete 16 vignettes in 3 i

26 3 2
—_— m =

% total, which will be sufficient for estimating main effects. = g
o Sp-Laay

29 5 g g

5 e

=]

32 Ethics and dissemination %2 S

33 23

. . . . oo

34 The study protocol was reviewed and approved by the medical ethical committee of the VU &=

35 3° 2
S 3
]

g? University Medical Center Amsterdam (protocol number: 2014008). A waiver of active 2 Z
- ©
> =

gg informed consent was granted, as the study concerns completely anonymized data. A form of = g
L =

40 , _ S R

41 informed consent, however, will be conducted at the start of the survey when cardiologists are S 2%

42 2 3

43 asked to consent that their answers will be used and stored for scientific purposes. Results are o =

45 planned to be disseminated in two papers submitted to peer reviewed journals, and ) §

46 =

47 , S 5

48 presentations at relevant conferences. 3 <
(@] =

19 e

50 P~

51 Yoo

52 DISCUSSION 2

53 ks

54 UA and NSTEMI are two conditions that are associated with high mortality rates. Correctly 2

55 3

(0]

gs estimating patients’ risk of re-infarction or death and taking into account this risk in selecting i

m

58 N

59 0

60 15 >

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

BMJ Open

a management strategy is of importance in preventing unnecessary deaths and optimal use of
resources. Cardiac guidelines recommend the use of several sources of information to
estimate the risk for an individual patient. However, it is unknown to what degree
cardiologists take into account all these aspects in the management of patients suspected of
UA or NSTEMI. As mentioned in the introduction several studies report a treatment risk
paradox, i.e. low risk patients were more likely to receive invasive procedures compared to
high risk patients. Implying that cardiac risk scores are not used or not of importance in
decision making regarding admission or invasive treatment. The results of the present study
will provide further insight in the complex decision regarding admission and treatment of UA
and NSTEMI patients, and concern the degree of adherence to the European Society of
Cardiology guideline recommendations. The results of this study could therefore be of interest
for all practitioners applying these guidelines in the management of UA or NSTEMI patients.
And are needed to reduce the variation in practice between cardiologists, hospitals and
countries, and as a result find an optimal balance between correctly identifying UA or
NSTEMI patients from the large pool of chest pain patients presenting at the emergency
department who would benefit most from invasive treatment on the one hand and unnecessary
admissions or resource use on the other. Also, this study provides other researchers or
clinicians aiming to set up a clinical vignette study with a thorough methodological

description of all research steps.

Potential limitations

In developing the study, several methodological limitations occurred which potentially affect
interpretation of the findings. First, in this study the outcome measure concerns a complex
decision to be made within a limited period of time in a sometimes hectic environment. The

vignettes in this study are limited to respectively seven and eight attributes for each decision
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1
2 <
3 moment while in clinical practice cardiologists may take into account other aspects in their 8
4 D
5 decision making. Also cardiologists are not able to see the patient at hand which may =
6 =
%]
; influence decision making. However, clinical vignettes have proven to be a valid and valuable ©
O
9 . . . . @
10 tool to measure the quality of care in previous studies.[25, 26] %
U o
11 o o
12 Second, the pre-selection of attributes involved in UA/NSTEMI management was minimized g
13 g 2
14 to the European Society of Cardiology guidelines and to variables from existing risk scoring ; Q
15 o o
16 instruments, as it is cognitively impossible to take into account all attributes. Some attributes § %
19
19 are therefore neglected. However, as Dutch cardiologists are most familiar with the European 0
5 R
20 e »
21 Society of Cardiology guidelines it was considered reasonable to derive attributes from these s S
22 o 8 %
23 guidelines. g v
24 c S
(7]
Sg Finally, the calculated sample size was based on an assumption that every cardiologists 3 _;;
o =
L
% reviews the same number of vignettes. In the present study however, every cardiologist §§ N
29 z30
30 reviews the same number of vignettes, but not all cardiologists will review the same vignettes 249
X 0=
31 289 s
32 due to the blocked design. The effect of ignoring this assumption may be limited as it is §§g
33 23 ¢
34 previous suggested that a minimum number of six assessments per scenario is sufficient.[40] & 92
35 3" o
S 3
]
36 With the present sample size calculation, this requirement is met. > =
37 e 5
38 § =
39 o 3
40 3 3
41 CURRENT STATUS OF THE STUDY S 2%
42 s 3
43 The survey has been sent out by the 4th of June 2014. Results are expected by the end of o
44 3 S
45 2014, 2 o
46 = ;
j; S &
49 g o
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Decision moment I (with risk score)

You see a 65 year or old woman with aspecific complaints of chest pain at the emergency department. At
presentation the complaints are absent. The patient is known with coronary artery disease, but has no other
risk factors [a]. The ECG is normal and the troponin at arrival is below the reference level and representative

[b]. You calculate a risk score [c], which gives an intermediate risk.

1. Would you send this patient home without any further diagnostic testing (e.g. exercise testing)?
o yes

0 no

2. How sure are you of your answer?
O very sure
O sure

O somewhat sure

Decision moment II (with risk score)

You see a 65 year old patient, suspected of instable coronary artery disease (UA/NSTEMI), who stays in
hospital for observation. Since presentation, the patient has persistent symptoms of chest pain. The patient has
no history of coronary artery disease (CAD), but has more than one classical risk factors{a]. The ECG is
normal and troponin levels are at repetition normal[b]. Further, the lab results show no presence of renal

failure. You calculate a risk score [c], which gives a low risk .

1. Would you perform coronary angiography within 72 hours in this patient?
O yes

O0no

2. How sure are you of your answer?
O very sure
O sure

O somewhat sure

[a] risk factors: diabetes mellitus, hypertension, hypercholesterolemia, smoking and positive family history
[b] according to your hospital’s standards

[c] calculated risk according to risk score applied in your own practice (for instance, GRACE, TIMI, FRISC,
PURSUIT or HEART score.
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STROBE 2007 (v4) Statement—Checklist of items that should be included in reports of cross-sectional studies
Although we are aware of the SPIRIT checklist, the STROBE checklist seems most suited for this manuscript, as it describes the study design of a cross-sectional
study. The SPIRIT checklist is specifically developed for reporting randomized trials and therefore its applicability to the contents of the present manuscript is
limited. Also some parts of the STROBE checklist will not be applicable to our manuscript, these will be left empty.

. q |
Section/Topic #tem Recommendation Reported on page #
Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract 1
(b) Provide in the abstract an informative and balanced summary of what was done and what was found 2
Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 4
Objectives 3 State specific objectives, including any prespecified hypotheses 5
Methods
Study design 4 Present key elements of study design early in the paper 5
Setting Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data 5-6 (setting, data
collection collection)
17 (period of
recruitment)
Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants 5
Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if 14
applicable
Data sources/ 8* For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe Sources of data:

measurement

comparability of assessment methods if there is more than one group

survey p6-7
Method(s) of
assessment: binary
choice
experiment/fractional
factorial designp 5 +
p 13
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Bias 9 Describe any efforts to address potential sources of bias 16-17
Study size 10 | Explain how the study size was arrived at Sample size
calculation: p15
Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and 14
why
Statistical methods 12 | (a) Describe all statistical methods, including those used to control for confounding 14
(b) Describe any methods used to examine subgroups and interactions 14
(c) Explain how missing data were addressed n.a.
(d) If applicable, describe analytical methods taking account of sampling strategy 15
(e) Describe any sensitivity analyses
Results
Participants 13* | (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility,
confirmed eligible, included in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage
(c) Consider use of a flow diagram
Descriptive data 14* | (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential
confounders
(b) Indicate number of participants with missing data for each variable of interest
Outcome data 15* | Report numbers of outcome events or summary measures
Main results 16 | (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence
interval). Make clear which confounders were adjusted for and why they were included
(b) Report category boundaries when continuous variables were categorized
(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period
Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses
Discussion
Key results 18 | Summarise key results with reference to study objectives 15-16
Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and 16
magnitude of any potential bias
Interpretation 20 | Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from
similar studies, and other relevant evidence
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Generalisability 21 | Discuss the generalisability (external validity) of the study results 16

Other information

Funding 22 | Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on 18
which the present article is based

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE
checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at
http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.

‘sa1bojouyo9) fefl uPELEie SFIRNRN Y ‘6 Gl BEH PREIXSITD) o1e(5 1 653R AL} Bl s e BN Kdds Aq perdeloid
* jooyoasaboysnuwselq
V11-739 swuedsq 1e 20z ‘ST AN uo /wod lwg-usdolwa//:diy woly papeojumoq "STOZ 111dY 8 U0 TH900-7T0Z-uadolwa/9eTT 0T St paysiignd 1su1y :uado NG



http://bmjopen.bmj.com/

BMJ Open

BM) Open

Clinical decision making of cardiologists regarding
admission and treatment of suspected unstable angina or
non-ST-elevation myocardial infarction patients: a study
protocol of a clinical vignhette study

Journal:

BMJ Open

Manuscript ID:

bmjopen-2014-006441.R1

Article Type:

Protocol

Date Submitted by the Author:

04-Dec-2014

Complete List of Authors:

Engel, Josien; EMGO Institute for Health and Care Research, VU University
Medical Center, Dept. of Public and Occupational Health

Van der Wulp, Ineke; EMGO Institute for Health and Care Research, VU
University Medical Center, Dept. of Public and Occupational Health
Poldervaart, Judith; Julius Center for Health Sciences and Primary Care,
Reitsma, Johannes; Julius Center for Health Sciences and Primary Care,
de Bruijne, Martine; EMGO Institute for Health and Care Research, VU
University Medical Center, Dept. of Public and Occupational Health
Wagner, Cordula; NIVEL, Netherlands Institute for Health Services
Research,

<b>Primary Subject
Heading</b>:

Cardiovascular medicine

Secondary Subject Heading:

Evidence based practice, Health services research

Keywords:

case scenarios, acute coronary syndromes, risk assesment, decision
making

ARONE"

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salIfojouyoal Jejiwis pue ‘Buiurey |v ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1oj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwselq
V171-Z39 wawiredaq 1e GZ0zZ ‘GT Ae uo /woo fwg uadolwgy/:dny wouy papeojumod "ST0Z [14dY 8 U0 T¥H900-7T0OZ-Uadolwag/9eTT 0T Sk paysiignd 1suiy :uado (NG


http://bmjopen.bmj.com/

Page 1 of 56 BMJ Open

% g
3 Clinical decision making of cardiologists regarding admission and treatment of 8
4 D
]

2 suspected unstable angina or non-ST-elevation myocardial infarction patients: a -
%]

7 @
8 study protocol of a clinical vignette study g
9 )
=0

2 ;
1 1 1 2 2 = B
13 Josien Engel* , Ineke van der Wulp , Judith M Poldervaart , Johannes B Reitsma , Martine C % )
14 1 13 ; @
15 de Bruijne , Cordula Wagner o 5
16 s 2
@]

17 @ o
18 T 3
20 1 -
= »

21 EMGO Institute for Health and Care Research, Department of Public and Occupational =
22 ‘g %
23 Health, VU University Medical Center, Amsterdam, the Netherlands s 5
25 z : o
26 Julius Center for Health Sciences and Primary care, University Medical Center, Utrecht, the g %:f
27 SR
28 Netherlands 85 =
29 g9
30 3 8§28
31 NIVEL, Netherlands Institute for Health Services Research, Utrecht, the Netherlands 5% §
32 288
>3 538
35 * Corresponding Author: 2 3
36 5 =
« j=

2; Josien Engel; EMGO Institute for Health and Care Research, Department of Public and > Z
_— o

39 s 3
40 Occupational Health, VU University Medical Center; Van der Boechorststraat 7, 1081 BT %j S
41 & 3
42 Amsterdam, The Netherlands; Tel: +31 20 4445452; E-Mail: j.engell @vumc.nl 2 3
43 % =
: :
2 o

46 Key words: case scenarios, acute coronary syndromes, risk assessment, decision making z ;
47 S &
48 3 =
49 Word count: 3366 S N
50 2 S
51 : ;
52 o
53 .§
54 2
55 g
56 =
57 ®
58 N
59 0
60 1 >

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

BMJ Open

ABSTRACT

Introduction: Cardiologists face the difficult task of rapidly distinguishing cardiac related
chest pain from other conditions, and to thoroughly consider whether invasive diagnostic
procedures or treatments are indicated. The use of cardiac risk scoring instruments has been
recommended in international cardiac guidelines. However, it is unknown to what degree
cardiac risk scores and other clinical information influence cardiologists’ decision making.
This paper describes the development of a binary choice experiment using realistic
descriptions of clinical cases. The study aims to determine the importance cardiologists put on
different types of clinical information, including cardiac risk scores, when deciding on the
management of patients suspected of unstable angina or non-ST-elevation myocardial
infarction.

Methods and analysis: Cardiologists are asked, in a nationwide survey, to weigh different
clinical factors in decision making regarding patient admission and treatment using realistic
descriptions of patients in which specific characteristics are varied in a systematic way (e.g.
web based clinical vignettes). These vignettes represent patients suspected of unstable angina
or non-ST-elevation myocardial infarction. Associations between several clinical
characteristics, with cardiologists’ management decisions will be analyzed using generalized
linear mixed models.

Ethics and dissemination: The study has received ethics approval and informed consent will
be obtained from all participating cardiologists. The results of the study will provide insight
into the relative importance of cardiac risk scores and other clinical information in cardiac
decision making. Further, the results indicate cardiologists’ adherence to the European
Society of Cardiology guideline recommendations. In addition, the detailed description of the
method of vignette development applied in this study could assist other researchers or

clinicians in creating future choice experiments.
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INTRODUCTION

About six percent of the emergency department presentations are due to chest pain.[1] Of
these patients, a substantial number are diagnosed with an acute coronary syndrome,
including unstable angina (UA), non-ST segment elevation myocardial infarction (NSTEMI)
and ST segment myocardial infarction (STEMI).[1, 2] Mortality after an acute coronary
syndrome is substantial.[3, 4] To prevent cardiac damage or mortality, timely treatment is
indicated. As a result, the attending physician has the difficult task to rapidly distinguish
cardiac related chest pain from chest pain caused by other conditions. Patients presenting with
chest pain to the emergency department should therefore be stratified according to their level
of risk of having a cardiac condition.[5] Risk assessment is generally based on a patient’s
clinical history, physical examination, biomarkers and electrocardiogram findings.[6-9] The
decision for hospital admission or type of treatment is dependent on a patients’ risk of adverse
cardiac events, such as re-infarction or mortality. The European Society of Cardiology
guidelines on the management of UA or NSTEMI recommend to treat patients at high risk of
re-infarction or death with invasive procedures or treatment (e.g. coronary angiography,
Percutaneous Coronary Intervention (PCI) or Coronary Artery Bypass Grafting (CABQG)).[7]
To determine the patient’s risk, several cardiac risk scores have been developed and validated
i.e. the HEART,[5] GRACE-,[10, 11] TIMI-,[12] FRISC-,[13] and PURSUIT score.[14] Use
of these instruments is recommended by professional guidelines.[7] Despite the availability of
valid cardiac risk stratification tools and recommendations of their use, in previous studies,
low risk patients were more likely to receive invasive procedures compared to high risk
patients.[15-18] Such a treatment risk paradox implies low adherence rates with the
guidelines, which possibly affects or even threatens patient safety on the one hand and results
in suboptimal resource use on the other hand. Low guideline adherence might be explained by

barriers affecting physicians’ attitude towards guideline recommendations,[19] including

4
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3 disagreement with the guidelines or unwillingness to adopt the guidelines. In addition, 8

4 D

5 previous research indicates that physicians may consider evidence underlying the guidelines =

6 =

%]

; as unconvincing.[20] As a result, they may depend heavily on their own personal experience ©

O

9 . . . . @

10 and seem to underestimate important risk factors.[21, 22] In this study we focus on %
U o

11 o o

12 cardiologists’ decision making in the management of UA and NSTEMI. To our knowledge it g A

13 g 2

14 is unknown to what degree cardiac risk scores and other clinical information influence their g Q

15 o &

16 decisions about admission and choice of treatment. The objective of the present study is 2 %

19

19 twofold. First, to determine the influence of a cardiac risk score upon cardiologists’ decision 0
S

20 GIN

21 on patient admission and treatment. Second, to determine the relative importance of different =

22 8 %

23 types of clinical information, in the presence or absence of a risk score, upon management g

24 c ]
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25 decisions concerning suspected UA or NSTEMI patients. 3 i

26 = 2
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30 METHODS AND ANALYSIS 249
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2o
Q
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g? To determine how cardiologists weigh different clinical factors (e.g. relative importance) in 2 =
- O
> =

38 their decision to admit or to treat a patient, binary choice experiments are conducted using = g

39 5 3

40 =

41 vignettes of clinical cases. Two decision moments were investigated, the decision to admit a a E

42 2 3

43 patient to hospital and the decision to perform cardiac catheterization. In the vignettes the s &

44 3 3

45 clinical factors are systematically varied according to a fractional factorial design. > o
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52 Cardiologists working as a registered cardiologist in a Dutch hospital will be approached for gé
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Data collection

The data will be collected using a web-based survey, presenting cardiologists with clinical
vignettes. The clinical vignettes describe patients by means of a set of attributes, reflecting
characteristics of a patient or treatment.[23] Clinical vignettes are a frequently applied
approach to study decision-making in health care as they closely reflect clinical practice.[24]
In addition, clinical vignettes were shown to be a valid tool to measure the quality of care.[25,
26] Cardiologists will be asked to complete a web-based survey containing the clinical
vignettes. Prior to completing the survey, cardiologists will be informed about the global
study objective and asked to give consent for participation in the study. Cardiologists who
initially fail to respond will be sent reminders one, three, eight and twelve weeks after first
sending the survey. The completion time of the survey will be approximately 20 minutes and
cardiologists are able to stop and continue completion of the survey at any time. The data will

be processed anonymously.

Survey

The survey registers demographic characteristics, including year of birth, gender, current
profession, years of cardiology care experience, whether cardiologists are still actively
involved in the care for patients diagnosed with UA or NSTEMI and which risk score they
apply in clinical practice. In addition, associated hospital characteristics such as type of
hospital they work in and whether hospitals have revascularization facilities on site will be
registered. After completing the section that registers demographic characteristics,
cardiologists are presented with the vignettes. These are presented in two parts that differ in
the decision that needs to be made. In the first part of the survey (A), the clinical vignettes
describe patients who present themselves with chest pain to the emergency department.

Cardiologists are asked to indicate on a binary scale (yes or no) whether he or she would
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2 <

3 discharge the patient from the emergency department without any further diagnostic testing 8

4 3

5 (e.g. no serial troponin testing or exercise testing). In addition, cardiologists are asked on a =

6 =

%]

; three point likert scale how certain they are of their decision (very sure, sure, somewhat sure). ©

O

9 .. . . . . i @

10 The clinical vignettes in the second part of the study (B) describe a patient’s condition when %
U o

11 o o

12 the patient is already admitted to the hospital with a high suspicion of UA or NSTEMI. g A

13 3 2

. . o . . : : o B

14 Cardiologists are asked to indicate whether he or she would advise an invasive procedure i.e. g Q

15 o &

i? coronary angiography within 72 hours from admission and how certain they are of their g %

18 S 3

19 decision (using the same three point likert scale). Cardiologists are asked to make decisions 0
S

20 . . . . s &

21 that reflect their actual clinical practice as closely as possible. The survey was pretested 5§ 8

22 2 g

23 among two cardiology residents, not involved in the design of the study, and asked to provide g

24 c ]
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L
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35 3" o
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g? to admit or treat a patient, were selected from clinical guidelines. It was assumed that these 2 =
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38 guidelines provided an integral overview of the published scientific evidence and therefore = g
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41 cover all relevant attributes.[6-9] Further, variables of validated risk scoring instruments,[5, 3 E
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43 10-14] the website ‘up-to-date’,[27-29] and recently conducted interviews on the use of risk o

44 e

45 stratification instruments in practice,[30] were reviewed for additional relevant attributes. The > o
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50 clinical decision making. < §
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attributes that were mentioned in this guideline and in the validated risk scoring instruments.

This left 56 attributes that were considered of importance for the present study (Table 1).

Table 1. Pre-selection of attributes (after removal of duplicates)

Category Attribute Sourcet
Demographics 1 | Older age >75 years ESC, RS
2 | Gender ESC, RS
Risk factors 3 | Presence of risk factors in general (including positive ESC, RS
family history, peripheral artery disease, carotid stenosis,
diabetes mellitus, kidney failure, smoking, hypertension,
hypercholesterolemia, obesity)
4 | Diabetes mellitus ESC, RS
5 | Chronic kidney failure/ creatine level ESC, RS
6 | Heart failure ESC, RS
7 | Depressed left ventricular ejection fraction ESC
8 | Killip-class classification ESC, RS
9 | Anemia ESC
10 | Obesity ESC, RS
11 | Malnutrition ESC
History 12 | Known coronary artery disease ESC, RS
13 | Previous myocardial infarction ESC, RS
14 | Previous or recent percutaneous coronary intervention ESC
15 | Previous or recent coronary artery bypass surgery ESC
16 | Severity of coronary artery disease ESC
17 | Cocaine use ESC
18 | Aspirin use 7 days prior to admission RS
Clinical 19 | Anamnesis suspicious for cardiac related chest pain RS
presentation 20 | Persistent angina pectoris ESC, RS
21 | Symptoms of angina pectoris in rest ESC
22 | Reoccurring angina pectoris ESC
23 | Several episodes of angina pectoris after event ESC
24 | Tachycardia ESC, RS
25 | Hypotensive ESC, RS
26 | Hemodynamically instable ESC
27 | Increased leucocytes at presentation ESC
28 | Thrombocytopenia at presentation ESC
29 | Increased bleeding risk ESC
30 | Presence of bleeding ESC
31 | Intermediate or high GRACE risk score ESC
32 | Positive stress test ESC
33 | Cardiac arrest at admission ESC, RS
Electrocardiogram | 34 | ECG ST segment changes ESC, RS
findings 35 | ECG deviations at rest ESC
8
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36 | Dynamic ST/T changes ESC
37 | Negative T waves ESC
38 | ST depression ESC
39 | ST elevation ESC
40 | Ventricular arrhythmia ESC
Laboratory results | 41 | Elevated troponin levels ESC
42 | Elevated biomarkers ESC, RS
43 | Hyperglycemia ESC
44 | Elevated C-reactive protein ESC
45 | Elevated B-type natriuretic peptide ESC
Context 46 | Re-vascularization status ESC
information 47 | Rest ischemia ESC
48 | Severity of lesions ESC
49 | Physical condition of patient ESC
50 | Fragility of patient ESC
51 | Cognitive decline ESC
52 | Functional decline ESC
53 | Physical dependence ESC
54 | Quality of life ESC
55 | Patient’s wishes ESC
56 | Risks versus benefits of re-vascularization ESC

1 Attributes are derived from the European Society of Cardiology guideline 2011 and from the
GRACE-, TIMI-, FRISC-, PURSUIT- and/or HEART risk score. Abbreviations: ESC,
European Society of Cardiology guideline; ECG, electrocardiogram; GRACE, Global
Registry of Acute Coronary Events; RS, risk score.

Final selection of attributes and attribute levels

As it is cognitively difficult for respondents to take into account large numbers of attributes, it
is recommended — although there is no standard — to select between six to ten attributes in
choice experiments.[31-33] This approach was followed in the present study. The final set of
attributes was selected by a panel of three cardiologists in collaboration with the research
team during a consensus meeting (1% of October 2013). These cardiologists were selected
based on their affinity with research, and were chosen to reflect diversity in experience and
type of hospital they work in. In preparing the consensus meeting, the cardiologists were
asked to write down in order of importance the six to eight most important attributes when
deciding to discharge a patient presenting with acute chest pain from the emergency

department without further diagnostic testing (decision moment A). Equally, they listed
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attributes that were important in deciding on performing a coronary angiography within 72
hours in patients with a high suspicion of UA or NSTEMI (decision moment B). In case a
cardiologist indicated that an attribute is essential in decision making, he had the option to
select an additional attribute, on top of the six to eight that were already selected. The
attributes selected by the cardiologists were the starting-point for the consensus meeting. The
selected attributes were compared and discussed. Furthermore, the cardiologists reviewed and
compared the pre-selection of potential attributes derived from the European Society of
Cardiology guidelines and existing risk scoring instruments. After viewing this list, the
cardiologists were given the opportunity to change their own attribute selection into a final
selection. None of the cardiologists made any changes in their selection. Again, differences
and similarities were discussed until consensus was reached over a final set of eight attributes
for decision moment A and seven attributes for decision moment B (Table 2 and 3).

The arguments whether to select or remove a specific attribute were written down in a
logbook. After determining the final set of attributes, the selection and description of attribute
levels was discussed and confirmed / approved. In selecting attribute levels, we aimed to
select levels that closely reflect the variety of presentations in clinical practice and will be
easily understood by cardiologists. A secondary goal in selecting attribute levels was to keep
the total number of possible vignettes i.e. the full factorial design, as small as possible.
Therefore the number of levels within an attribute were kept to a minimum. The expert panel
was re-approached by email to provide a further review of the selected attributes and attribute

levels per decision moment on the basis of their initial feedback.

10
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Table 2. Final selection of attributes and attribute levels of decision moment A

Clinical setting: Patient presenting with acute chest pain at the emergency department.
Decision: ‘Would you send this patient home without any further diagnostic testing (e.g. no
serial troponin testing or exercise testing)?’

Attribute Attribute level
Age <50 years
50-75 years
> 75 years
Gender Male
Female
Known coronary artery disease No
Yes

Chest pain classification based on history
taking

A-specific chest pain
Atypical angina pectoris
Typical angina pectoris

Symptoms of chest pain still present at | No
presentation Yes
Risk factorsf No risk factors
One risk factor
More than one risk factor
ECG Normal
Atypical changes
Typical ischemic changes
Troponinj Below reference level and representative

Below reference level, not representative
Above reference level

tClassic five: diabetes mellitus, hypertension, hypercholesterolemia, smoking and positive
family history; I According to cardiologists’ own hospital standards.

11
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Table 3. Final selection of attributes and attribute levels decision moment B

Clinical setting: Patient with suspicion of unstable angina or non-ST-elevation myocardial
infarction is admitted for observation in the hospital.
Decision: ‘Would you perform a coronary angiography within 72 hours in this patient?

Attribute Attribute level
Age <70 years
70-80 years
80 years
Renal function No renal dysfunction

Mild to moderate renal dysfunction
Severe renal dysfunction

Known coronary artery disease No
Yes
Persistent chest pain No
Yes
Risk factorsf No risk factors

One risk factor
More than one risk factor

ECG Normal

Atypical changes

Typical ischemic changes
Troponinj Normal at repeated measures

Significant rise and/or ‘rise and fall’

1 Classic five: diabetes mellitus, hypertension, hypercholesterolemia, smoking and positive
family history; ¥ According to cardiologists’ own hospital standards

Cardiac risk score

In developing the clinical vignettes, initially cardiac risk score was considered as an attribute.
However, this led to unrealistic vignettes and the attribute was therefore removed from the
full factorial design. Additionally, by using the HEART risk score[5] (for decision moment
A) and GRACE 2.0 risk score[34] (for decision moment B), cardiac risk was estimated for
every vignette. This was accomplished by entering the values present in the vignette while
holding the remaining parameters constant. The sample of cardiologists will, prior to
completion of the survey, be divided in two groups. One group will complete vignettes

without a cardiac risk score being present, while the other group completes the vignettes with

12
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1
2 <
3 a cardiac risk score present. Cardiologists will be instructed to consider the risk score as the 8
4 3
5 one familiar from their own practice or knowledge. =
6 =
%]
: 2
O
9 . .. . o
10 Selection of clinical vignettes %
U o
11 305 = B
ig The attributes and levels for decision moment A comprised 2 *3 = 1944 possible S B
(D .
o =
14 . . . . B
15 combinations in the full factorial design, where the base of the formula concerns the number S 3
3 ¢
16 T =
17 of levels of an attribute and the exponent concerns the number of attributes with respectively s 8
18 S 3
19 . _ B
20 two or three levels. For decision moment B, 2 *3 = 648 possible vignette combinations could 3 =
21 g S
. . . . . = o
22 be created. It is practically impossible to present respondents with such a vast amount of 2 %
23 5 ©
24 vignettes, therefore a fractional factorial design was created to reduce the number of vignettes e 3
25 ® o
n >
g? for each decision moment. In selecting vignettes, the aim was to estimate the main effects of 3 m-‘i
D =
20
gg all attributes. The quality of the selection of vignettes was compared to a theoretical optimum gé &
-0 0O
30 . . . . . @3S
31 by means of the G efficiency parameter which ranges between 0 (inefficient design) and 1 ~a g
33 (efficient design). The G efficiency parameter is a useful guide when judging fractional g.g E
34 D=
35 factorial designs.[35] For both decision moments (i.e. discharge without further testing and g =
36 5 =
. . . Q =
g; prompt coronary angiography), the number of vignettes were reduced to 64. The vignettes > %
39 . . . . 5 3
20 selection showed substantial G efficiency of 0.94 for decision moment A and 0.95 for 2 E
41 . . . . & 3
42 decision moment B. Per decision moment, the 64 scenarios were randomly allocated into 2 g
43 a =
44 eight blocks containing eight scenarios each. This is to ensure that all attribute levels will % S
45 5 o
jg appear with equal frequency in each block.[36] Prior to sending the survey, cardiologists will @ ;
[¢]
> 2
>
jg be randomly assigned a block number in SPSS and being sent the corresponding S &
Qe
50 . : . . . . o Q
51 questionnaire. Each survey comprises 16 scenarios in total (eight per decision moment). & R
Q
52 o
53 .§
54 2
55 2
56 2
57 )
58 N
59 0
60 13 >
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Case description of clinical vignettes

Two members of the research team drafted the initial clinical case descriptions of the
vignettes: one representing decision moment A and one representing decision moment B.
Next, the clinical case descriptions were discussed and reviewed in a second consensus
meeting (26th of February 2014), comprising four cardiologists and the research team. This
review process was undertaken to ensure accuracy, plausibility and clarity of the clinical
event presentation in all of the vignettes. The vignettes were revised until both the research
team as the panel of cardiologists agreed that the case descriptions represented clinical

practice as closely as possible. An example of a vignette is presented in figure 1.

Study outcome
The study outcome is the relative importance cardiologists’ put on different types of clinical
information, both in the presence and absence of the risk score, when deciding on the

management of suspected UA or NSTEMI patients.

Statistical considerations

Demographic characteristics will be presented using descriptive statistics. Associations of
independent variables with the binary responses of cardiologists on the clinical vignettes in
the survey will be studied with a generalized linear mixed model (GLMM), taking into
account random effects for blocks and cardiologists. In total, 4 models will be created i.e. 2
for each decision moment taking into account the presence or absence of cardiac risk score
information. In the analyses, cardiologists’ responses (yes or no) are the binary outcome
measure. Independent variables are the attributes, risk score (if present in the vignette) and the
degree of certainty of respondents’ answers. All independent variables will be simultaneously

included in the analyses. A significance level of p < 0.05 will be used. The analysis with the
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1
2 <
3 GLMM will be performed by la Placian integration, conducted in R for windows (version 8
4 3
5 3.0.2) with package Ime4.[37] The impact of the presence of the risk score on a cardiologist’s =
6 =
%]
; decision will be studied by comparing results of the analyses with and without presenting risk g
9 . . . o
10 score information in the vignettes. S
v &
11 S g
i3 s c
(D .
o =
14 Sample size g Q
15 =
In total, each cardiologist will complete 16 vignettes (8 for decision moment A and 8 for 2 5
15
19 decision moment B). In calculating the minimum number of cardiologists needed, the 0
20 3 g
= »
21 following formula is followed: n = 500 * (c / (a * t)). In this formula, ‘n’ is the minimum =
22 ‘g %
23 number of cardiologists, ‘c’ is the largest number of levels for any of the attributes, ‘a’ is the g
24 c ]
(7]
25 number of alternative scenario’s that cardiologists are presented with and ‘t’ is the total 3 i
26 3 2
—_— m =
% number of choice scenarios per decision moment that each cardiologist is presented with.[38, = g
o Sp-Laay
~3 0
29 . .. : . c
30 39] In this study a minimum sample size of, 500 * (3 / (1 * 8)), approximately 188 é%g
31 289 s
32 cardiologists are needed per group (with or without a cardiac risk score) to study main effects %2 o
33 23 ¢
34 for decision moment A and B separately. The Dutch directory of physicians contains 963 & 92
35 3° 2
S 3
]
g? cardiologists. If a response of 40% is assumed, 385 cardiologists will complete 16 vignettes in 2 Z
38 o . o > =
39 total, which will be sufficient for estimating main effects. = 3
40 S 3
41 & 3
42 2 3
43 Ethics and dissemination a =
45 The study protocol was reviewed and approved by the medical ethical committee of the VU ) §
46 =
e <
j; University Medical Center Amsterdam (protocol number: 2014008). A waiver of active % £
(@] =
49 . . g
50 informed consent was granted, as the study concerns completely anonymized data. A form of S
0 N
51 ca
52 informed consent, however, will be conducted at the start of the survey when cardiologists are gé
53 ks
54 asked to consent that their answers will be used and stored for scientific purposes. Results are 2
55 2
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planned to be disseminated in two papers submitted to peer reviewed journals, and

presentations at relevant conferences.

DISCUSSION

UA and NSTEMI are two conditions that are associated with high mortality rates. Correctly
estimating patients’ risk of re-infarction or death and taking into account this risk in selecting
a management strategy is of importance in preventing unnecessary deaths and optimal use of
resources. Cardiac guidelines recommend the use of several sources of information to
estimate the risk for an individual patient. However, it is unknown to what degree
cardiologists take into account all these aspects in the management of patients suspected of
UA or NSTEMI. As mentioned in the introduction several studies report a treatment risk
paradox, i.e. low risk patients were more likely to receive invasive procedures compared to
high risk patients. Implying that cardiac risk scores are not used or not of importance in
decision making regarding admission or invasive treatment. The results of the present study
will provide further insight in the complex decision regarding admission and treatment of UA
and NSTEMI patients, and concern the degree of adherence to the European Society of
Cardiology guideline recommendations. The results of this study could therefore be of interest
for all practitioners applying these guidelines in the management of UA or NSTEMI patients.
And are needed to reduce the variation in practice between cardiologists, hospitals and
countries, and as a result find an optimal balance between correctly identifying UA or
NSTEMI patients from the large pool of chest pain patients presenting at the emergency
department who would benefit most from invasive treatment on the one hand and unnecessary
admissions or resource use on the other. Also, this study provides other researchers or
clinicians aiming to set up a clinical vignette study with a thorough methodological

description of all research steps.
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1
2 <
3 Potential limitations 8
: g
5 In developing the study, several methodological limitations occurred which potentially affect =
6 =
%]
; interpretation of the findings. First, in this study the outcome measure concerns a complex ©
O
10 decision to be made within a limited period of time in a sometimes hectic environment. The %
U o
11 o o
12 vignettes in this study are limited to respectively seven and eight attributes for each decision g
13 3 2
T : : . . . : o B
14 moment while in clinical practice cardiologists may take into account other aspects in their g Q
15 o o
16 decision making, for instance bleeding risk scores in deciding on coronary angiography. Also 2 %
19
19 cardiologists are not able to see the patient at hand which may influence decision making. R
20 3
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22 R s X
23 of care in previous studies.[25, 26] g
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CURRENT STATUS OF THE STUDY
The survey has been sent out by the 4th of June 2014. Results are expected by the end of

2014.

ACKNOWLEDGEMENTS

The authors would like to thank the panel of cardiologists, Jeroen Bunge (Erasmus MC,
Rotterdam, The Netherlands), Dr. Maarten-Jan Cramer (UMC Utrecht, Utrecht, The
Netherlands), Wouter Tietge (Diaconessenhuis, Leiden, The Netherlands) and Ruben Uijlings
(Deventer ziekenhuis, Deventer, The Netherlands) for their assistance in developing the

clinical vignettes.

AUTHORS’ CONTRIBUTIONS

All authors provided intellectual input into conception and design, editing of the manuscript
and preparation for publication. In addition, JE drafted the manuscript and IvdW designed the
clinical vignettes (e.g. conduction of the fractional factorial and block design). All authors
revised the manuscript for important intellectual content and gave their final approval for the

version published.

FUNDING STATEMENT

This work was supported by the Dutch Ministry of Health, Welfare and Sports. The study
sponsor had no role in study design, nor has a role in data collection, analysis and
interpretation of the data, nor in writing of the article and the decision to submit the article for

publication.

18

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 18 of 56

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwseiq
V171-Z39 wawiredaq 1e GZ0zZ ‘GT Ae uo /woo fwg uadolwgy/:dny wouy papeojumod "STOZ [14dY 8 Uo T¥H900-7T0OZ-uadolwag/9eTT 0T Sk paysiignd 1suiy :uado (NG


http://bmjopen.bmj.com/

Page 19 of 56 BMJ Open

; <
3 COMPETING INTERESTS 8
4 D
5 All authors declare that they have no competing interests. =
6 5
7 S
8 5
9 )
=0
10 o 2
11 S 9
12 g .
13 3 2
o =
" g g
15 o &
16 s 2
17 = 3
18 g 3
19 LN
20 5 &
21 SRS
22 2 g
23 g 5
24 % ]
(o]
2 ? 2
o =
27 p S
28 822
29 o £ 5
30 3¢
31 233
32 203
3 588
35 3" o
S 3
36 S =
37 e 35
38 § =
39 s 3
40 2 3
41 & 3
2
w ©O
44 5 3
42 ) o
4 -
47 & 5
48 s =
49 g
50 2 S
L
51 2
52 o
53 3
54 2
55 2
56 =
57 ®
58 N
59 0
60 19 >

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

BMJ Open

REFERENCES

Goodacre S, Cross E, Arnold J, et al. The health care burden of acute chest pain. Heart

2005;91:229-30.

Lee TH, Goldman L. Evaluation of the patient with acute chest pain. N Engl J Med

2000;342:1187-95.

Murray CJ, Lopez AD. Alternative projections of mortality and disability by cause

1990-2020: Global Burden of Disease Study. Lancet 1997;349:1498-504.

Allen LA, O'Donnell CJ, Camargo CAJ, et al. Comparison of long-term mortality

across the spectrum of acute coronary syndromes. Am Heart J 2006;151:1065-71.

Six AJ, Backus BE, Kelder JC. Chest pain in the emergency room: value of the

HEART score. Neth Heart J 2008;16:191-6.

. Anderson JL, Adams CD, Antman EM, et al. ACC/AHA 2007 guidelines for the

management of patients with unstable angina/non ST-elevation myocardial infarction:
a report of the American College of Cardiology/American Heart Association Task
Force on Practice Guidelines (Writing Committee to Revise the 2002 Guidelines for
the Management of Patients With Unstable Angina/Non ST-Elevation Myocardial
Infarction): developed in collaboration with the American College of Emergency
Physicians, the Society for Cardiovascular Angiography and Interventions, and the
Society of Thoracic Surgeons: endorsed by the American Association of
Cardiovascular and Pulmonary Rehabilitation and the Society for Academic

Emergency Medicine. Circulation 2007;116:e148-e304.

20

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 20 of 56

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwseiq
V171-Z39 wawiredaq 1e GZ0zZ ‘GT Ae uo /woo fwg uadolwgy/:dny wouy papeojumod "STOZ [14dY 8 Uo T¥H900-7T0OZ-uadolwag/9eTT 0T Sk paysiignd 1suiy :uado (NG


http://bmjopen.bmj.com/

Page 21 of 56 BMJ Open

1 o8]
2 <
3 7. Hamm CW, Bassand JP, Agewall S, et al. ESC Guidelines for the management of 8
4 3
5 acute coronary syndromes in patients presenting without persistent ST-segment =
6 =
%]
; elevation: The Task Force for the management of acute coronary syndromes (ACS) in ©
O
20 patients presenting without persistent ST-segment elevation of the European Society %
U o
11 o
12 of Cardiology (ESC). Eur Heart J 2011;32:2999-3054. % E
13 3 2
14 =
15 8. Aroney CN, Aylward P, Kelly A, et al. Guidelines for the management of acute 5 2
16 s 2
ig coronary syndromes 2006. The Medical Journal of Australia 2006;184:1-32. E ?9,,
> ]
19 5 3
32 9. National Institute for Health and Clinical Excellence. Unstable angina and NSTEMI. % )N
= o
22 _ 2 %
23 The early management of unstable angina and non-ST-segment elevation myocardial (g« ,g
24 c S
25 infarction. Clinical guideline 94 2010. ‘é g
26 s 2
27 p S
28 10. Granger CB, Goldberg RJ, Dabbous O, et al. Predictors of hospital mortality in the 3‘5 E
29 Sc:
-0 0O
32 global registry of acute coronary events. Arch Intern Med 2003;163:2345-53. 2 § g
33 _ . iy
34 11. Fox KAA, Dabbous OH, Goldberg RJ, et al. Prediction of risk of death and %o_ a
35 3" S
36 myocardial infarction in the six months after presentation with acute coronary 2 :BT
37 @ =
38 syndrome: prospective multinational observational study (GRACE). BMJ Z 3
39 s 3
40 2006;333:1091. 2 3
4l @ 3
42 2 3
ji 12. Antman EM, Cohen M, Bernink PJ, et al. The TIMI risk score for unstable ; g'
3 3
jg angina/non-ST elevation MI: A method for prognostication and therapeutic decision % S
e <
47 o)
48 making. JAMA 2000;284:835-42. S <
g =
49 g
50 2 S
51 13. Lagerqvist B, Diderholm E, Lindahl B, et al. FRISC score for selection of patients for o
52 -
o
53 an early invasive treatment strategy in unstable coronary artery disease. Heart -i-:
54 2
o5 2005;91:1047-52. 2
56 =
57 )
58 N
59 0
60 21 >

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

14.

15.

16.

17.

18.

19.

20.

BMJ Open

Boersma E, Pieper KS, Steyerberg EW, et al. Predictors of outcome in patients with
acute coronary syndromes without persistent ST-segment elevation. Results from an
international trial of 9461 patients. The PURSUIT Investigators. Circulation

2000;101:2557-67.

Yan AT, Yan RT, Tan M, et al. In-hospital revascularization and one-year outcome of
acute coronary syndrome patients stratified by the GRACE risk score. Am J Cardiol

2005;96:913-6.

Yan AT, Yan RT, Tan M, et al. Management patterns in relation to risk stratification
among patients with non-ST elevation acute coronary syndromes. Arch Intern Med

2007;167:1009-16.

Roe MT, Peterson ED, Newby LK, et al. The influence of risk status on guideline
adherence for patients with non-ST-segment elevation acute coronary syndromes. Am

Heart J 2006;151:1205-13.

Fox KAA, Anderson FAJ, Dabbous OH, et al. Intervention in acute coronary
syndromes: do patients undergo intervention on the basis of their risk characteristics?

The Global Registry of Acute Coronary Events (GRACE). Heart 2007;93:177-82.

Cabana MD, Rand CS, Powe NR, et al. Why don't physicians follow clinical practice

guidelines? A framework for improvement. JAMA 1999;282:1458-65.

Manfrini O, Bugiardini R. Barriers to clinical risk scores adoption. Eur Heart J

2007;28:1045-6.

22

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 22 of 56

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwseiq
V171-Z39 wawiredaq 1e GZ0zZ ‘GT Ae uo /woo fwg uadolwgy/:dny wouy papeojumod "STOZ [14dY 8 Uo T¥H900-7T0OZ-uadolwag/9eTT 0T Sk paysiignd 1suiy :uado (NG


http://bmjopen.bmj.com/

Page 23 of 56 BMJ Open

; <
3 21. Lee CH, Tan M, Yan AT, et al. Use of cardiac catheterization for non-ST-segment 8
4 D
5 elevation acute coronary syndromes according to initial risk: reasons why physicians =
6 =
%]
; choose not to refer their patients. Arch Intern Med 2008;168:291-6. ©
O
10 2
11 22. Yan AT, Yan RT, Huynh T, et al. Understanding physicians' risk stratification of acute a‘? =
12 g
13 coronary syndromes: insights from the Canadian ACS 2 Registry. Arch Intern Med 2 5
14 o
15 2009;169:372-8. 5 2
16 s 2
18 23. Carson RT, Louviere JJ. A common nomenclature for stated preference elicitation =z 2
19 5 O
2 B
32 approaches. Environmental and Resource Economics 2011;49:539-59. % )N
= o
25 Z g
24 24. Bachmann LM, Muhleisen A, Bock A, et al. Vignette studies of medical choice and E S
25 ® o
26 judgement to study caregivers' medical decision behaviour: systematic review. BMC g -E:f
2% fibs
28 Med Res Methodol 2008;8:50. 252
29 Sc:
31 25. Peabody JW, Luck J, Glassman P, et al. Comparison of vignettes, standardized N
32 5005
33 o528
34 patients, and chart abstraction: a prospective validation study of 3 methods for %83
35 . . 23
36 measuring quality. JAMA 2000;283:1715-22. Rl
37 & E
38 > §
39 26. Peabody JW, Luck J, Glassman P, et al. Measuring the quality of physician practice by 5 3
40 3 3
41 using clinical vignettes: a prospective validation study. Ann Intern Med 2004;141:771- @ g
42 B
P 80. o 8
3 3
45 ) o
j? 27. Up-to-date. http://www.uptodate.com/contents/overview-of-the-acute-managementof- T =
3 <
48 2
49 unstable-angina-and-non-st-elevation-myocardial-infarction?source=see _link S &
«Q
50 o §
51 (accessed June 2013). Y
52 "U'
gi 28. Up-to-date. http://www.uptodate.com/contents/risk-factors-for-adverse-outcomes- %:
gg after-non-st-elevation-acute-coronary syndromes?source=search_result&search=acute g
57 : . @
58 +coronary+syndrome-+risk+factors&selectedTitle=5%7E150 (accessed June 2013). [
59 0
60 23 >

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

29.

30.

31.

32.

33.

34.

35.

36.

BMJ Open

Up-to-date.  http://www.uptodate.com/contents/overview-of-the-risk-equivalentsand-
established-risk-factors-forcardiovasculardisease?source=search_result&search=acute
+coronary+syndrome-risk+factors&selectedTitle=1%7E150 (accessed June 2013).
Engel J, Heeren M, van der Wulp I, et al. Understanding factors that influence the use
of cardiac risk scores in daily practice: a qualitative study of health care providers'
perceptions. BMC Health Services Research 2014;14:418

Ryan M, Gerard K. Using discrete choice experiments to value health care
programmes: current practice and future research reflections. App! Health Econ Health
Policy 2003;2:55-64.

DeShazo JR, Fermo G. Designing Choice Sets for Stated Preference Methods: The
Effects of Complexity on Choice Consistency. Journal of Environmental Economics

and Management 2002;44:123-43.

Mangham LJ, Hanson K, McPake B. How to do (or not to do) . . . Designing a discrete
choice experiment for application in a low-income country. Health Policy and

Planning 2009;24:151-8.

Fox KAA, FitzGerald G, Puymirat E, et al. Should patients with acute coronary
disease be stratified for management according to their risk? Derivation, external
validation and outcomes using the updated GRACE risk score. BMJ open
2014;4:¢004425.

Wheeler RE. Comments on algorithmic design 2004-2009. http://cran.r-
project.org/web/packages/AlgDesign/vignettes/AlgDesign.pdf  (accessed  January
2014).

Hall J, Kenny P, King M, et al. Using stated preference discrete choice modelling to

evaluate the introduction of varicella vaccination. Health Econ 2002;11:457-65.

24

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 24 of 56

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwseiq
V171-Z39 wawiredaq 1e GZ0zZ ‘GT Ae uo /woo fwg uadolwgy/:dny wouy papeojumod "STOZ [14dY 8 Uo T¥H900-7T0OZ-uadolwag/9eTT 0T Sk paysiignd 1suiy :uado (NG


http://bmjopen.bmj.com/

Page 25 of 56 BMJ Open

1
2 <
3 37. R Core Team. R: A language and environment for statistical computing. R 8
4 D
5 Foundation for Statistical Computing, 2013. http://www.R-project.org/. =
6 =
%]
; 38. Orme B. Getting Started with Conjoint Analysis: Strategies for Product Design and ©
O
20 Pricing Research. Madison: Research Publishers LLC; 2010:57-66. %
U o
11 o
12 39. Rose JM, Bliemer MCIJ. Stated preference experimental design strategies. % E
13 3 2
14 ftp://192.156.137.116/ifpri/HarvestPlus/EFFICIENT%20DESIGNS/Sydney%20Cours ; @
15 o o
i? €%202011/SCE2011/Material/Reading%20list/Rose%20and%20Bliemer%20Stated% s 3
=. T
«Q @
ig 20Preference%20Experimental%20Design%20Strategies.pdf  (accessed  January = 2
5 R
20 e »
21 2014). =
22 3 %
23 40. Louviere J.J., Hensher DA, Swait JD. Stated choice methods. Analysis and S =
24 c ]
Sg application. New York: Cambridge University Press; 2000:83-111. ‘é g
27 sm=
28 262
29 SEC
30 28s
31 m‘?% S
32 ag_ o
3 588
35 3" o
S 3
36 -
37 @ =
38 zZ 5
39 S g
40 = 3
4l @ 3
:
o
44 é: S
42 ) §
4 -
e <
:
o K
19 $ 7
51 2
52 o
53 .§
54 2
55 g
56 =
57 )
58 N
59 0
60 25 >

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

BMJ Open Page 26 of 56

Figure 1. Example of clinical vignettes used in the web-based survey
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ABSTRACT

Introduction: Cardiologists face the difficult task of rapidly distinguishing cardiac related
chest pain from other conditions, and to thoroughly consider whether invasive diagnostic
procedures or treatments are indicated. The use of cardiac risk scoring instruments has been
recommended in international cardiac guidelines. However, it is unknown to what degree
cardiac risk scores and other clinical information influence cardiologists’ decision making.
This paper describes the development of a binary choice experiment using realistic
descriptions of clinical cases. The study aims to determine the importance cardiologists put on
different types of clinical information, including cardiac risk scores, when deciding on the
management of patients suspected of unstable angina or non-ST-elevation myocardial
infarction.

Methods and analysis: Cardiologists are asked, in a nationwide survey, to weigh different
clinical factors in decision making regarding patient admission and treatment using realistic
descriptions of patients in which specific characteristics are varied in a systematic way (e.g.
web based clinical vignettes). These vignettes represent patients suspected of unstable angina
or non-ST-elevation myocardial infarction. Associations between several clinical
characteristics, with cardiologists’ management decisions will be analyzed using generalized
linear mixed models.

Ethics and dissemination: The study has received ethics approval and informed consent will
be obtained from all participating cardiologists. The results of the study will provide insight
into the relative importance of cardiac risk scores and other clinical information in cardiac
decision making. Further, the results indicate cardiologists’ adherence to the European
Society of Cardiology guideline recommendations. In addition, the detailed description of the
method of vignette development applied in this study could assist other researchers or

clinicians in creating future choice experiments.
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INTRODUCTION

About six percent of the emergency department presentations are due to chest pain.[1] Of
these patients, a substantial number are diagnosed with an acute coronary syndrome,
including unstable angina (UA), non-ST segment elevation myocardial infarction (NSTEMI)
and ST segment myocardial infarction (STEMI).[1, 2] Mortality after an acute coronary
syndrome is substantial.[3, 4] To prevent cardiac damage or mortality, timely treatment is
indicated. As a result, the attending physician has the difficult task to rapidly distinguish
cardiac related chest pain from chest pain caused by other conditions. Patients presenting with
chest pain to the emergency department should therefore be stratified according to their level
of risk of having a cardiac condition.[5] Risk assessment is generally based on a patient’s
clinical history, physical examination, biomarkers and electrocardiogram findings.[6-9] The
decision for hospital admission or type of treatment is dependent on a patients’ risk of adverse
cardiac events, such as re-infarction or mortality. The European Society of Cardiology
guidelines on the management of UA or NSTEMI recommend to treat patients at high risk of
re-infarction or death with invasive procedures or treatment (e.g. coronary angiography,
Percutaneous Coronary Intervention (PCI) or Coronary Artery Bypass Grafting (CABQG)).[7]
To determine the patient’s risk, several cardiac risk scores have been developed and validated
i.e. the HEART,[5] GRACE-,[10, 11] TIMI-,[12] FRISC-,[13] and PURSUIT score.[14] Use
of these instruments is recommended by professional guidelines.[7] Despite the availability of
valid cardiac risk stratification tools and recommendations of their use, in previous studies,
low risk patients were more likely to receive invasive procedures compared to high risk
patients.[15-18] Such a treatment risk paradox implies low adherence rates with the
guidelines, which possibly affects or even threatens patient safety on the one hand and results
in suboptimal resource use on the other hand. Low guideline adherence might be explained by

barriers affecting physicians’ attitude towards guideline recommendations,[19] including

4
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Data collection

The data will be collected using a web-based survey, presenting cardiologists with clinical
vignettes. The clinical vignettes describe patients by means of a set of attributes, reflecting
characteristics of a patient or treatment.[23] Clinical vignettes are a frequently applied
approach to study decision-making in health care as they closely reflect clinical practice.[24]
In addition, clinical vignettes were shown to be a valid tool to measure the quality of care.[25,
26] Cardiologists will be asked to complete a web-based survey containing the clinical
vignettes. Prior to completing the survey, cardiologists will be informed about the global
study objective and asked to give consent for participation in the study. Cardiologists who
initially fail to respond will be sent reminders one, three, eight and twelve weeks after first
sending the survey. The completion time of the survey will be approximately 20 minutes and
cardiologists are able to stop and continue completion of the survey at any time. The data will

be processed anonymously.

Survey

The survey registers demographic characteristics, including year of birth, gender, current
profession, years of cardiology care experience, whether cardiologists are still actively
involved in the care for patients diagnosed with UA or NSTEMI and which risk score they
apply in clinical practice. In addition, associated hospital characteristics such as type of
hospital they work in and whether hospitals have revascularization facilities on site will be
registered. After completing the section that registers demographic characteristics,
cardiologists are presented with the vignettes. These are presented in two parts that differ in
the decision that needs to be made. In the first part of the survey (A), the clinical vignettes
describe patients who present themselves with chest pain to the emergency department.

Cardiologists are asked to indicate on a binary scale (yes or no) whether he or she would
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3 discharge the patient from the emergency department without any further diagnostic testing 8

4 D

5 e.g. no serial troponin testing or exercise testing). In addition, cardiologists are asked on a 2
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treating their patients, the pre-selection was subsequently reduced by selecting only those

BMJ Open

attributes that were mentioned in this guideline and in the validated risk scoring instruments.

This left 56 attributes that were considered of importance for the present study (Table 1).

Table 1. Pre-selection of attributes (after removal of duplicates)

Category Attribute Sourcet
Demographics 1 | Older age >75 years ESC, RS
2 | Gender ESC, RS
Risk factors 3 | Presence of risk factors in general (including positive ESC, RS
family history, peripheral artery disease, carotid stenosis,
diabetes mellitus, kidney failure, smoking, hypertension,
hypercholesterolemia, obesity)
4 | Diabetes mellitus ESC, RS
5 | Chronic kidney failure/ creatine level ESC, RS
6 | Heart failure ESC, RS
7 | Depressed left ventricular ejection fraction ESC
8 | Killip-class classification ESC, RS
9 | Anemia ESC
10 | Obesity ESC, RS
11 | Malnutrition ESC
History 12 | Known coronary artery disease ESC, RS
13 | Previous myocardial infarction ESC, RS
14 | Previous or recent percutaneous coronary intervention ESC
15 | Previous or recent coronary artery bypass surgery ESC
16 | Severity of coronary artery disease ESC
17 | Cocaine use ESC
18 | Aspirin use 7 days prior to admission RS
Clinical 19 | Anamnesis suspicious for cardiac related chest pain RS
presentation 20 | Persistent angina pectoris ESC, RS
21 | Symptoms of angina pectoris in rest ESC
22 | Reoccurring angina pectoris ESC
23 | Several episodes of angina pectoris after event ESC
24 | Tachycardia ESC, RS
25 | Hypotensive ESC, RS
26 | Hemodynamically instable ESC
27 | Increased leucocytes at presentation ESC
28 | Thrombocytopenia at presentation ESC
29 | Increased bleeding risk ESC
30 | Presence of bleeding ESC
31 | Intermediate or high GRACE risk score ESC
32 | Positive stress test ESC
33 | Cardiac arrest at admission ESC, RS
Electrocardiogram | 34 | ECG ST segment changes ESC, RS
findings 35 | ECG deviations at rest ESC
8
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36 | Dynamic ST/T changes ESC
37 | Negative T waves ESC
38 | ST depression ESC
39 | ST elevation ESC
40 | Ventricular arrhythmia ESC
Laboratory results | 41 | Elevated troponin levels ESC
42 | Elevated biomarkers ESC, RS
43 | Hyperglycemia ESC
44 | Elevated C-reactive protein ESC
45 | Elevated B-type natriuretic peptide ESC
Context 46 | Re-vascularization status ESC
information 47 | Rest ischemia ESC
48 | Severity of lesions ESC
49 | Physical condition of patient ESC
50 | Fragility of patient ESC
51 | Cognitive decline ESC
52 | Functional decline ESC
53 | Physical dependence ESC
54 | Quality of life ESC
55 | Patient’s wishes ESC
56 | Risks versus benefits of re-vascularization ESC

1 Attributes are derived from the European Society of Cardiology guideline 2011 and from the
GRACE-, TIMI-, FRISC-, PURSUIT- and/or HEART risk score. Abbreviations: ESC,
European Society of Cardiology guideline; ECG, electrocardiogram; GRACE, Global
Registry of Acute Coronary Events; RS, risk score.

Final selection of attributes and attribute levels

As it is cognitively difficult for respondents to take into account large numbers of attributes, it
is recommended — although there is no standard — to select between six to ten attributes in
choice experiments.[31-33] This approach was followed in the present study. The final set of
attributes was selected by a panel of three cardiologists in collaboration with the research
team during a consensus meeting (1% of October 2013). These cardiologists were selected
based on their affinity with research, and were chosen to reflect diversity in experience and
type of hospital they work in. In preparing the consensus meeting, the cardiologists were
asked to write down in order of importance the six to eight most important attributes when
deciding to discharge a patient presenting with acute chest pain from the emergency

department without further diagnostic testing (decision moment A). Equally, they listed
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attributes that were important in deciding on performing a coronary angiography within 72
hours in patients with a high suspicion of UA or NSTEMI (decision moment B). In case a
cardiologist indicated that an attribute is essential in decision making, he had the option to
select an additional attribute, on top of the six to eight that were already selected. The
attributes selected by the cardiologists were the starting-point for the consensus meeting. The
selected attributes were compared and discussed. Furthermore, the cardiologists reviewed and
compared the pre-selection of potential attributes derived from the European Society of
Cardiology guidelines and existing risk scoring instruments. After viewing this list, the
cardiologists were given the opportunity to change their own attribute selection into a final
selection. None of the cardiologists made any changes in their selection. Again, differences
and similarities were discussed until consensus was reached over a final set of eight attributes
for decision moment A and seven attributes for decision moment B (Table 2 and 3).

The arguments whether to select or remove a specific attribute were written down in a
logbook. After determining the final set of attributes, the selection and description of attribute
levels was discussed and confirmed / approved. In selecting attribute levels, we aimed to
select levels that closely reflect the variety of presentations in clinical practice and will be
easily understood by cardiologists. A secondary goal in selecting attribute levels was to keep
the total number of possible vignettes i.e. the full factorial design, as small as possible.
Therefore the number of levels within an attribute were kept to a minimum. The expert panel
was re-approached by email to provide a further review of the selected attributes and attribute

levels per decision moment on the basis of their initial feedback.

10
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Table 2. Final selection of attributes and attribute levels of decision moment A

Clinical setting: Patient presenting with acute chest pain at the emergency department.
Decision: ‘Would you send this patient home without any further diagnostic testing (e.g. no
serial troponin testing or exercise testing)?’

Attribute Attribute level
Age <50 years
50-75 years
> 75 years
Gender Male
Female
Known coronary artery disease No
Yes

Chest pain classification based on history
taking

A-specific chest pain
Atypical angina pectoris
Typical angina pectoris

Symptoms of chest pain still present at | No
presentation Yes
Risk factorsf No risk factors
One risk factor
More than one risk factor
ECG Normal
Atypical changes
Typical ischemic changes
Troponinj Below reference level and representative

Below reference level, not representative
Above reference level

tClassic five: diabetes mellitus, hypertension, hypercholesterolemia, smoking and positive
family history; I According to cardiologists’ own hospital standards.

11
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Table 3. Final selection of attributes and attribute levels decision moment B

Clinical setting: Patient with suspicion of unstable angina or non-ST-elevation myocardial
infarction is admitted for observation in the hospital.
Decision: ‘Would you perform a coronary angiography within 72 hours in this patient?

Attribute Attribute level
Age <70 years
70-80 years
80 years
Renal function No renal dysfunction

Mild to moderate renal dysfunction
Severe renal dysfunction

Known coronary artery disease No
Yes
Persistent chest pain No
Yes
Risk factorsf No risk factors

One risk factor
More than one risk factor

ECG Normal

Atypical changes

Typical ischemic changes
Troponinj Normal at repeated measures

Significant rise and/or ‘rise and fall’

1 Classic five: diabetes mellitus, hypertension, hypercholesterolemia, smoking and positive
family history; ¥ According to cardiologists’ own hospital standards

Cardiac risk score

In developing the clinical vignettes, initially cardiac risk score was considered as an attribute.
However, this led to unrealistic vignettes and the attribute was therefore removed from the
full factorial design. Additionally, by using the HEART risk score[5] (for decision moment
A) and GRACE 2.0 risk score[34] (for decision moment B), cardiac risk was estimated for
every vignette. This was accomplished by entering the values present in the vignette while
holding the remaining parameters constant. The sample of cardiologists will, prior to
completion of the survey, be divided in two groups. One group will complete vignettes

without a cardiac risk score being present, while the other group completes the vignettes with

12
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1
2 <
3 a cardiac risk score present. Cardiologists will be instructed to consider the risk score as the 8
4 3
5 one familiar from their own practice or knowledge. =
6 =
%]
: 2
O
9 . .. . o
10 Selection of clinical vignettes %
U o
11 305 = B
ig The attributes and levels for decision moment A comprised 2 *3 = 1944 possible S B
(D .
o =
14 . . . . B
15 combinations in the full factorial design, where the base of the formula concerns the number S 3
3 ¢
16 T =
17 of levels of an attribute and the exponent concerns the number of attributes with respectively s 8
18 S 3
19 . _ B
20 two or three levels. For decision moment B, 2 *3 = 648 possible vignette combinations could 3 =
21 g S
. . . . . = o
22 be created. It is practically impossible to present respondents with such a vast amount of 2 %
23 5 ©
24 vignettes, therefore a fractional factorial design was created to reduce the number of vignettes e 3
25 ® o
n >
g? for each decision moment. In selecting vignettes, the aim was to estimate the main effects of 3 m-‘i
D =
20
gg all attributes. The quality of the selection of vignettes was compared to a theoretical optimum gé &
-0 0O
30 . : . . . @3S
31 by means of the G efficiency parameter which ranges between 0 (inefficient design) and 1 ~a g
33 (efficient design). The G efficiency parameter is a useful guide when judging fractional g.g E
34 D=
35 factorial designs.[35] For both decision moments (i.e. discharge without further testing and g =
36 5 =
. . . Q =
g; prompt coronary angiography), the number of vignettes were reduced to 64. The vignettes > %
39 . . . . 5 3
20 selection showed substantial G efficiency of 0.94 for decision moment A and 0.95 for 2 E
41 . . . . & 3
42 decision moment B. Per decision moment, the 64 scenarios were randomly allocated into 2 g
43 a =
44 eight blocks containing eight scenarios each. This is to ensure that all attribute levels will % S
45 5 o
jg appear with equal frequency in each block.[36] Prior to sending the survey, cardiologists will @ ;
[¢]
> 2
>
jg be randomly assigned a block number in SPSS and being sent the corresponding S &
Qe
50 . : . . . . o Q
51 questionnaire. Each survey comprises 16 scenarios in total (eight per decision moment). & R
Q
52 o
53 .§
54 2
55 2
56 2
57 )
58 N
59 0
60 13 >
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Case description of clinical vignettes

Two members of the research team drafted the initial clinical case descriptions of the
vignettes: one representing decision moment A and one representing decision moment B.
Next, the clinical case descriptions were discussed and reviewed in a second consensus
meeting (26th of February 2014), comprising four cardiologists and the research team. This
review process was undertaken to ensure accuracy, plausibility and clarity of the clinical
event presentation in all of the vignettes. The vignettes were revised until both the research
team as the panel of cardiologists agreed that the case descriptions represented clinical

practice as closely as possible. An example of a vignette is presented in figure 1.

Study outcome
The study outcome is the relative importance cardiologists’ put on different types of clinical
information, both in the presence and absence of the risk score, when deciding on the

management of suspected UA or NSTEMI patients.

Statistical considerations

Demographic characteristics will be presented using descriptive statistics. Associations of
independent variables with the binary responses of cardiologists on the clinical vignettes in
the survey will be studied with a generalized linear mixed model (GLMM), taking into
account random effects for blocks and cardiologists. In total, 4 models will be created i.e. 2
for each decision moment taking into account the presence or absence of cardiac risk score
information. In the analyses, cardiologists’ responses (yes or no) are the binary outcome
measure. Independent variables are the attributes, risk score (if present in the vignette) and the
degree of certainty of respondents’ answers. All independent variables will be simultaneously

included in the analyses. A significance level of p < 0.05 will be used. The analysis with the
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1
2 <
3 GLMM will be performed by la Placian integration, conducted in R for windows (version 8
4 3
5 3.0.2) with package Ime4.[37] The impact of the presence of the risk score on a cardiologist’s =
6 =
%]
; decision will be studied by comparing results of the analyses with and without presenting risk g
9 . . . o
10 score information in the vignettes. S
v &
11 S g
i3 s c
(D .
o =
14 Sample size g Q
15 =
In total, each cardiologist will complete 16 vignettes (8 for decision moment A and 8 for 2 5
15
19 decision moment B). In calculating the minimum number of cardiologists needed, the 0
20 3 g
= »
21 following formula is followed: n = 500 * (c / (a * t)). In this formula, ‘n’ is the minimum =
22 ‘g %
23 number of cardiologists, ‘c’ is the largest number of levels for any of the attributes, ‘a’ is the g
24 c ]
(7]
25 number of alternative scenario’s that cardiologists are presented with and ‘t’ is the total 3 i
26 3 2
—_— m =
% number of choice scenarios per decision moment that each cardiologist is presented with.[38, = g
o Sp-Laay
~3 0
29 . .. : . c
30 39] In this study a minimum sample size of, 500 * (3 / (1 * 8)), approximately 188 é%g
31 289 s
32 cardiologists are needed per group (with or without a cardiac risk score) to study main effects %2 o
33 23 ¢
34 for decision moment A and B separately. The Dutch directory of physicians contains 963 & 92
35 3° 2
S 3
]
g? cardiologists. If a response of 40% is assumed, 385 cardiologists will complete 16 vignettes in 2 Z
38 o . o > =
39 total, which will be sufficient for estimating main effects. = 3
40 S 3
41 & 3
42 2 3
43 Ethics and dissemination a =
45 The study protocol was reviewed and approved by the medical ethical committee of the VU ) §
46 =
e <
j; University Medical Center Amsterdam (protocol number: 2014008). A waiver of active % £
(@] =
49 . . g
50 informed consent was granted, as the study concerns completely anonymized data. A form of S
0 N
51 ca
52 informed consent, however, will be conducted at the start of the survey when cardiologists are gé
53 ks
54 asked to consent that their answers will be used and stored for scientific purposes. Results are 2
55 2
56 =
57 )
58 N
59 0
60 15 >
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planned to be disseminated in two papers submitted to peer reviewed journals, and

presentations at relevant conferences.

DISCUSSION

UA and NSTEMI are two conditions that are associated with high mortality rates. Correctly
estimating patients’ risk of re-infarction or death and taking into account this risk in selecting
a management strategy is of importance in preventing unnecessary deaths and optimal use of
resources. Cardiac guidelines recommend the use of several sources of information to
estimate the risk for an individual patient. However, it is unknown to what degree
cardiologists take into account all these aspects in the management of patients suspected of
UA or NSTEMI. As mentioned in the introduction several studies report a treatment risk
paradox, i.e. low risk patients were more likely to receive invasive procedures compared to
high risk patients. Implying that cardiac risk scores are not used or not of importance in
decision making regarding admission or invasive treatment. The results of the present study
will provide further insight in the complex decision regarding admission and treatment of UA
and NSTEMI patients, and concern the degree of adherence to the European Society of
Cardiology guideline recommendations. The results of this study could therefore be of interest
for all practitioners applying these guidelines in the management of UA or NSTEMI patients.
And are needed to reduce the variation in practice between cardiologists, hospitals and
countries, and as a result find an optimal balance between correctly identifying UA or
NSTEMI patients from the large pool of chest pain patients presenting at the emergency
department who would benefit most from invasive treatment on the one hand and unnecessary
admissions or resource use on the other. Also, this study provides other researchers or
clinicians aiming to set up a clinical vignette study with a thorough methodological

description of all research steps.
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1
2 <
3 Potential limitations 8
. g
5 In developing the study, several methodological limitations occurred which potentially affect =
6 =
]
; interpretation of the findings. First, in this study the outcome measure concerns a complex ©
O
10 decision to be made within a limited period of time in a sometimes hectic environment. The %
U o
11 o o
12 vignettes in this study are limited to respectively seven and eight attributes for each decision g
13 z 2
T . : . . . : o B
14 moment while in clinical practice cardiologists may take into account other aspects in their g Q
15 o &
16 decision making, for instance bleeding risk scores in deciding on coronary angiography. Also 2 %
19
19 cardiologists are not able to see the patient at hand which may influence decision making. R
20 3
21 However, clinical vignettes have proven to be a valid and valuable tool to measure the quality s S
22 R s X
23 of care in previous studies.[25, 26] g
24 % ]
25 Second, the pre-selection of attributes involved in UA/NSTEMI management was minimized 3 i
26 3 2
27 . . 1 . . . . o M=
28 to the European Society of Cardiology guidelines and to variables from existing risk scoring 3 § §
— [
29 . . .- . . . . . c
30 instruments, as it is cognitively impossible to take into account all attributes. Some attributes ;«gg
X 0=
31 289 s
32 are therefore neglected. However, as Dutch cardiologists are most familiar with the European %2 o
33 588
34 Society of Cardiology guidelines it was considered reasonable to derive attributes from these &= o
35 3° 2
S 3
]
36 guidelines. > Z
37 e 5
38 : : . C Z 3
39 Finally, the calculated sample size was based on an assumption that every cardiologists = 3
g =
40 _ _ L =
41 reviews the same number of vignettes. In the present study however, every cardiologist a 2
42 2 3
43 reviews the same number of vignettes, but not all cardiologists will review the same vignettes s &
44 3 3
45 due to the blocked design. The effect of ignoring this assumption may be limited as it is 5 o
46 g S
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47 previous suggested that a minimum number of six assessments per scenario is sufficient.[40] % £
48 S
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CURRENT STATUS OF THE STUDY
The survey has been sent out by the 4th of June 2014. Results are expected by the end of

2014.
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Figure 1. Example of clinical vignettes used in the web-based survey
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Decision moment I {(with risk score)

You see a 65 year or old woman with aspecific complaints of chest pain at the emergency department. At
presentation the complaints are absent. The patient is known with coronary artery disease, but has no other
risk factors {a]. The ECG is normal and the troponin at arrival is below the reference level and representative

[b]. You calculate a risk score [c], which gives an intermediate risk.

1. Would you send this patient home without any further diagnostic testing (e.g. exercise testing)?
O yes

O no

2. How sure are you of your answer?
O very sure
O sure

O somewhat sure

Decision moment If (with risk score)

You see a 65 year old patient, suspected of instable coronary artery disease (UA/NSTEMI), who stays in
hospital for observation. Since presentation, the patient has persistent symptoms of chest pain. The patient has
no history of coronary artery disease (CAD), but has more than one classical risk factors{a]. The ECG is normal
and troponin levels are at repetition normal{b]. Further, the lab results show no presence of renal failure. You

calculate a risk score [c], which gives a low risk .

1. Would you perform coronary angiography within 72 hours in this patient?
o yes

o no

2. How sure are you of your answer?
O very sure
O sure

O somewhat sure

[a] risk factors: diabetes mellitus, hypertension, hypercholesterolemia, smoking and positive family history
[b] according to your hospital’s standards
[c] calculated risk according to risk score applied in your own practice (for instance, GRACE, TIMI, FRISC,

PURSUIT or HEART score.
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STROBE 2007 (v4) Statement—Checklist of items that should be included in reports of cross-sectional studies
Although we are aware of the SPIRIT checklist, the STROBE checklist seems most suited for this manuscript, as it describes the study design of a cross-sectional
study. The SPIRIT checklist is specifically developed for reporting randomized trials and therefore its applicability to the contents of the present manuscript is
limited. Also some parts of the STROBE checklist will not be applicable to our manuscript, these will be left empty.
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. q |
Section/Topic #tem Recommendation Reported on page #
Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract 1
(b) Provide in the abstract an informative and balanced summary of what was done and what was found 2
Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 4
Objectives 3 State specific objectives, including any prespecified hypotheses 5
Methods
Study design 4 Present key elements of study design early in the paper 5
Setting Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data 5-6 (setting, data
collection collection)
17 (period of
recruitment)
Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants 5
Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if 14
applicable
Data sources/ 8* For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe Sources of data:

measurement

comparability of assessment methods if there is more than one group

survey p6-7
Method(s) of
assessment: binary
choice
experiment/fractional
factorial designp 5 +
p 13
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1

2

3

4 Bias 9 Describe any efforts to address potential sources of bias 16-17
g Study size 10 | Explain how the study size was arrived at Sample size
7 calculation: p15
8 Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and 14

9 why

12 Statistical methods 12 | (a) Describe all statistical methods, including those used to control for confounding 14
12 (b) Describe any methods used to examine subgroups and interactions 14
13

14 (c) Explain how missing data were addressed n.a.
15 (d) If applicable, describe analytical methods taking account of sampling strategy 15
16 (e) Describe any sensitivity analyses

ig Results

19 Participants 13* | (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility,

20 confirmed eligible, included in the study, completing follow-up, and analysed

21 (b) Give reasons for non-participation at each stage

2:23 (c) Consider use of a flow diagram

24 Descriptive data 14* | (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential

25 confounders

26 (b) Indicate number of participants with missing data for each variable of interest

gg Outcome data 15* | Report numbers of outcome events or summary measures

29 Main results 16 | (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence

30 interval). Make clear which confounders were adjusted for and why they were included

31 (b) Report category boundaries when continuous variables were categorized

32 (c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period

gi Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses

35 Discussion

36 Key results 18 | Summarise key results with reference to study objectives 15-16
g; Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and 16
39 magnitude of any potential bias

40 Interpretation 20 | Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from

41 similar studies, and other relevant evidence

42

43

44

45
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Generalisability 21 | Discuss the generalisability (external validity) of the study results 16

Other information

Funding 22 | Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on 18
which the present article is based

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE

checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.
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