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Abstract

Background The communication of health and risk information is an integral part of patient-physician interaction.
Effective communication of risk information for cardiovascular diseases and diabetes has been shown to improve
medication adherence, increase physical activity levels, and improve dietary control. Patients who understand their
risk profile are better able to work towards modifying their lifestyle behaviours as part of a shared decision-making
process with physicians. This scoping review examines the evidence on patient-physician risk communication strate-
gies, approaches and interventions for CVDs and diabetes management in primary care and secondary outpatient
settings.

Methods A comprehensive database search for quantitative and qualitative studies was conducted in PubMed,
Embase, Web of Science, Scopus, CINAHL, PsycINFO, and Cochrane Library from 1st January 2000 to 3rd October 2023.
Two reviewers independently performed the screening of articles. Studies that report on patient-physician risk com-
munication processes were included. Data were extracted and analysed using descriptive summaries and narrative
synthesis. Results are reported in accordance with PRISMA-ScR guidelines. Included articles were appraised for quality
following JBI critical appraisal and MMAT tools.

Results A total of 8378 articles published between 1st Jan 2000 to 3rd October 2023 were screened. After a full-text
review of 88 articles, a total of 30 articles, consisting of 15 qualitative, 14 quantitative and 1 mixed method studies
were included. Common areas of inquiry among articles include: (1) understanding and recalling risk information, (2)
strategies and approaches used by physicians to communicate risk, and (3) interventions to improve the communi-
cation of risk. Studies reveal how physicians use a range of strategies, approaches and interventions to discuss risk
with patients. We present and discuss each theme narratively in detail.

Conclusions There is a critical need for further research into risk communication strategies for cardiovascular dis-
eases (CVDs) and diabetes, with a focus on developing targeted approaches that enhance patients’ understanding
of their risk profiles. Evidence-based guidelines should assist healthcare professionals improve risk communication
within clinical settings, with the goal of facilitating patient comprehension of health risks that can sustain lifestyle
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changes. Misalignment in communication may lead to dissatisfaction and confusion, which may impede the effective

management of chronic conditions.

Keywords Patient-physician communication, Diabetes mellitus, Cardiovascular disease, Risk communication, Risk
factor communication, Risk presentation, Interpretation of risk, Decision tools, Chronic disease management, Shared

decision making

Background

Patient-physician communication is an integral com-
ponent of clinical care in the management of chronic
diseases such as cardiovascular diseases (CVDs) and
diabetes. Not only do physicians need to establish rap-
port and trust with patients during consultations to
facilitate the exchange of personal health information,
patients have to also voluntarily provide details about
their medication intake and lifestyle behaviour so that
physicians can provide an accurate prognosis for each
patient. Guided by the natural history progression, pre-
sent health status, and specific risk factors or symptoms
exhibited by each patient during clinical encounters,
physicians aim to accurately evaluate and recommend
suitable treatment plans for patients to follow.

For chronic conditions such as cardiovascular dis-
eases and diabetes which are heterogeneous and multi-
factorial in aetiology [1, 2], physicians need to be
cognizant of individual as well as general factors while
assessing a patient. Individual level factors such as age,
gender, the specific stage or duration of the condi-
tion, an outline of co-morbidities, present physiologi-
cal ability, and the social background of each patient
are evaluated in tandem with standardised indicators
representing the persistence or progression of chronic
conditions. These standardised indicators are clinical
guidelines recommended by professional bodies [3-5]
and are reference points to determine if treatment to
target thresholds are met and whether a patient’s over-
all condition is adequately managed [6].

Whilst physicians try to present a realistic descrip-
tion of risks appropriate for each patient, actual com-
munication processes involve reaching out, connecting
with, and empathising with a patient’s circumstances
and social background [7]. The negative consequences
and dangers of disease risks have to be tempered by
understanding each person’s unique psychosocial
background and personal challenges a patient is going
through [8]. By showing compassion, care, and listening
actively, patients develop greater trust and will be more
activated to take charge of their own health [9, 10].
Physicians in turn may be better able to guide patients
to control their health indicators such as haemoglobin
Alc, blood glucose, and cholesterol levels [11].

Numerous factors can significantly affect the overall
quality of communication that impede the communica-
tion of health and risk information between physicians
and patients. These factors include the communicative
style of physicians [12], tone, nonverbal gestures [13], and
ethnic and cultural concordance between patients and
physicians [14, 15]. Contextual factors such as literacy or
education levels [16], language ability and comprehen-
sion [17], numerical ability of patients [18], ethnicity or
race factors [19], financial costs concerns [20], and other
emotive considerations [21], can also mediate each level
of discussion. From a provider’s perspective, physicians
may find it challenging to balance empathy and compas-
sion in the context of systemic pressures, where workload
and time constraints can inhibit optimal conversations
that impact health outcomes [22-24].

Despite the clear implications of effective risk com-
munication and the key role it plays in chronic disease
management, dyadic patient-physician risk communica-
tion remains sub-optimal and faces considerable chal-
lenges in practice [25]. One recent systematic review that
examined risk communication strategies focused only on
general population studies and population groups with-
out known CVDs [26], while another review examined
only qualitative and mixed methods studies, looking at
how patients with coronary heart disease experience
risk communication in the context of health education
[27]. One systematic review focused only on the format
and type of risk presentation used in intervention stud-
ies, looking at how format affects a patient’s understand-
ing, affect and intention to change [28]. There is a need
to understand how risk is communicated in primary or
outpatient settings since physicians are often the primary
gatekeeper or main point of contact for patients who are
diagnosed with chronic conditions that have not pro-
gressed to severe stages.

Aims and rationale

The purpose of this systematic scoping review is to scope
the existing literature on patient-physician risk commu-
nication related to CVDs and diabetes management in
the primary care or secondary outpatient setting. The
PICO framework was used to guide the formulation of
research questions for this scoping review:
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Patient or problem
Participants with cardiovascular diseases or type 1 or 2
diabetes, aged 18 years old and above.

Intervention or exposure
Interaction with a physician/clinician(s) pertaining to a
patient’s cardiovascular diseases or Diabetes.

Comparison
Not applicable.

Outcome measures

« Studies or articles that report about communication
between physicians and patients with cardiovascular
conditions or Diabetes in the primary or secondary
care setting.

+ Quantitative studies may be observational or be
part of an intervention study. Observational studies
should include studies that examine processes of risk
communication and any health or behavioural effects
that arise over the short to long term because of risk
factors.

+ Interventions that have the intention to improve
risk communication practices to shape or influence
health and behavioural outcomes will be included in
this study.

+ Quantitative studies utilising surveys asking about
patient-physician or clinician interactions, with risk
communication components will be included.

« Outcome results will be reported for quantitative
studies relevant to the communication of risk.

+ All qualitative study types and methods will be
included in this review, including studies using nar-
rative inquiry, ethnographic, participant observation,
phenomenological, grounded theory, and/or other
qualitative methods.

We include both CVD and diabetes since there are
clear pathophysiological pathways describing diabetes
as a risk factor for CVDs [29, 30], and comprehensive
risk management is needed for patients with diabetes to
reduce risk levels through pharmacological and lifestyle
approaches [31]. Although the focus of this review is on
the communication of risks, we examine both health and
risk information and treat both as closely interconnected
given how risk is often embedded within larger conversa-
tions about health and health information within clinical
settings [32].

The aim of this review is to map the available literature,
and address the following study questions:
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1. What aspects of risk communication and under-
standing of risk are reported in the primary care or
outpatient setting?

2. What communication tools are used to facilitate
patient-physician risk communication?

3. What components of interventions are applied in
studies to improve patient-physician risk communi-
cation in the clinical setting?

4. What are the gaps in the literature related to patient-
physician risk communication?

Methods

Protocol registration and guidelines

We follow Arksey and O’malley’s (2005) [33] list of
stages as an overarching guide in conducting this scop-
ing review. The Joanna Briggs Institute (JBI) guidance
was used to develop a scoping review protocol, which
has been registered on the Open Science Framework
platform (https://doi.org/https://doi.org/10.17605/OSE.
IO/CQFD5). We use the PICO guideline incorporated
in the protocol as a framework to help structure ques-
tions in planning for this review, and in starting out with
a list of search terms [34]. In reporting the findings of this
review, we follow the Preferred Reporting Items for Sys-
tematic reviews and Meta-Analyses extension for Scop-
ing Reviews (PRISMA-ScR) guidelines (Page et al. 2020,
Tricco et al. 2018) (Additional File 1) [35, 36]. During the
review of full-text articles, we adjusted the list of aims in
the protocol to align more closely with the list of articles
generated, so that the scope of the questions centre on
the methods, tools, and interventions used to improve
risk communication.

Publication type and study design inclusion

This scoping review considers experimental and quasi-
experimental study designs including randomised and
non-randomised controlled trials, before and after stud-
ies, and interrupted time-series studies. Analytical obser-
vational studies were considered for screening, including
prospective cohort, case—control, analytical cross-sec-
tional, and retrospective cohort studies. All qualita-
tive and mixed methods study types are considered for
this review. Protocols, case series, case studies, or case
reports were excluded from this review. Editorial, opin-
ion, commentary, review papers, professional guidelines,
conference abstracts or reports, and letters were also
excluded. Non-English studies were excluded. During
the screening process, we decided to include descriptive
cross-sectional studies if they inform the study aims.
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Database search and information sources

Abstract and full text in English published between 1st
January 2000 to 3rd October 2023 were searched from 7
databases, including PubMed, Embase, Web of Science,
Scopus, CINAHL, PsycINFO, and Cochrane Library,
with the help of a medical librarian (YM). The librar-
ian tailored the final search strategy for each database.
The search terms were refined collaboratively between a
reviewer (AC) and the librarian over a few sessions and
discussed with a second reviewer (WT) to check that the
results were relevant. An initial list of search terms was
first implemented on Pubmed, followed by a review of the
first 250 results by the first reviewer (AC) to check if the
range of articles in the search results was acceptable. The
librarian then provided additional suggestions to improve
the search terms, such as adding a series of MeSH terms
so that all CVD and diabetes articles would be adequately
included. It was decided between the reviewers to start
the search from 2000 to scope for recent articles on
patient-physician health and risk communication.

Search terms were grouped into 2 broad categories.
The first set of terms covers broadly the span of condi-
tions related to CVD or diabetes, such as “cardiovascular
diseases” or “diabetes milletus” using MeSH terms, which
includes all associated conditions that fall under each
MeSH category. The first set of terms were then com-
bined with a Boolean AND with the second set of terms
focusing primarily on patient-physician communication
or risk communication, using terms such as “risk com-
munication*” or “patient-provider engagement” Terms
were truncated to include variations to broaden search
terms. The final search strategy and full list of search
terms applied to all databases can be found in Additional
file 2.

Screening and study selection

After the initial implementation of the search terms
across databases and duplicates removed by the medi-
cal librarian, two reviewers (AC and WT) screened arti-
cle titles and abstracts independently using Rayyan [37].
Reviewers met regularly at monthly intervals to discuss
and resolve discordant articles that were included or
excluded, and to ensure consistency in articles screened.
Any disagreement was resolved through discussion and
by consensus between reviewers. One key screening
decision made during multiple meetings was to exclude
articles that did not specifically involve a patient-physi-
cian interaction or explicitly report a patient-physician
communication process, even if risk perception or risk
communication is reported as part of the study. Another
decision made after discussion was to include studies
on risk communication even if participants are recol-
lecting about a patient-physician encounter or who was
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interviewed/surveyed post-visit that has not necessar-
ily taken place within a clinical setting.

A total of 8378 articles were screened. After a full-text
review of 88 articles, a total of 30 articles, consisting of 15
qualitative, 14 quantitative and 1 mixed method studies
were included. To the best of our knowledge, this is the
first systematic scoping review to focus on patient-phy-
sician risk communication in the primary or outpatient
care setting for both CVDs and diabetes using the search
terms generated.

Eligibility criteria

Inclusion criteria

Included studies are quantitative or qualitative stud-
ies that report on the communication of health and risk
information between physicians and patients with cardio-
vascular diseases or diabetes in the primary or outpatient
care setting. Quantitative studies may be observational or
intervention studies. Observational studies include stud-
ies that examine processes or aspects of risk communi-
cation and any health and behavioural effects that arise
because of risk communication processes. Interventions
that have the intention to improve risk communication
practices that shape or influence behavioural outcomes
are included for consideration in this study. All qualita-
tive study types utilising different qualitative methodolo-
gies are included in this review for screening.

Definition of primary care and outpatient settings

To ensure consistency during screening, we refer to pri-
mary care as used by the American Association of Fam-
ily Physicians (AAFP), as the “...provision of integrated,
accessible health care services by physicians and their
health care teams who are accountable for addressing a
large majority of personal health care needs...practicing
in the context of family and community” [38]. Following
terminology from the WHO Global Health Observatory,
outpatient settings is defined as the site “..of health ser-
vice, between a non-hospitalized individual and a health
worker responsible for the evaluation, diagnosis, treat-
ment, or referral of that person in that encounter” [39].
An outpatient visit is a patient who is in “..contact with
a health professional...and is not admitted to any health
care facility and does not occupy a hospital bed for any
length of time.” [40].

Excluded studies

We excluded studies where the intended aim of the study
or study population is not about CVD or diabetes, or gen-
eral population studies where populations with CVD or
diabetes are not explicitly demarcated. Groups that have
an aggregate risk profile that can vary markedly and dis-
tinctly for specific sub-groups were excluded, including
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paediatric, adolescent, pregnancy, natal, postpartum,
cancer, dialysis, smoking and tobacco studies, or studies
involving institutionalised or formerly institutionalised
groups such as veterans, military personnel, prisoners, or
students, the rationale being that the emphasis and con-
text of risk communication may differ substantially for
these specific groups. We excluded studies conducted in
inpatient, emergency department or palliative care set-
tings that typically admit acute patients, whose aggregate
risk tends to be higher than patients who tend to visit
primary or outpatient care settings. Validation studies of
surveys, modelling studies, animal, microbiological, cellu-
lar, or genetic studies that don't typically involve patient-
physician communication were excluded. After some
deliberation, the study team decided to exclude system-
atic or other review articles that may use a separate set of
selection criteria in the selection of studies. A summary
of included and excluded studies can be found in Table 1.

Table 1 Inclusion and exclusion criteria

Inclusion criteria = Quantitative or qualitative studies that report
on the communication of health and risk
information between physicians and patients
with cardiovascular diseases or diabetes

in the primary or outpatient care setting
Quantitative studies

m Observational studies include studies

that examine processes or aspects of risk com-
munication, and any health and behavioural
effects that arise because of risk communication
processes

® |nterventions that have the intention

to improve risk communication practices

that shape or influence behavioural outcomes
are included in this study

Qualitative studies

= All qualitative study types utilising different
qualitative methodologies are included

Exclusion criteria = Aim of the study or study population

is not about CVD or diabetes, or

m General population studies or studies

where populations with CVD or diabetes are
not explicitly demarcated

® Paediatric, adolescent studies

® Pregnancy, natal, postpartum studies

® Cancer studies

= Dialysis studies

= Smoking or tobacco studies

= Studies involving institutionalised or formerly
institutionalised groups such as veterans, military
personnel, prisoners, or students

® |npatient, emergency department or palliative
care settings

= \alidation studies of surveys, modelling studies,
animal, microbiological, cellular, or genetic stud-
ies that don't typically involve patient-physician
communication were excluded

m After some deliberation, the study team
decided to exclude systematic or other review
articles that may use a separate set of selection
criteria in the selection of studies
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Data extraction

Data extraction was conducted by a reviewer (AC), who
read through all included articles thoroughly, based on
a data extraction template that was continuously revised
and updated accordingly from the protocol version as
more included studies were reviewed. Given the het-
erogeneous nature of studies, we used a framework to
categorise the extracted literature following the study
aims (Fig. 1). First, key descriptive details from all articles
were extracted by a reviewer (AC) to an overview data
table that reports the following attributes: author, year,
country, study design/data collection approach, sample
size, study population brief characteristics, study aims/
intervention or approach, and key findings.

The reviewer then manually analysed the overview data
table to determine which articles can be categorically
grouped with one another. Articles were grouped into the
following thematic areas, each of which corresponded
directly to the study aims: (1) understanding risk in the
context of patient-physician communication (study aim
1), (2) strategies and approaches used by physicians in
patient-physician risk communication (study aim 1),
and (3) interventions to improve the communication of
risk information (study aims 2 and 3). Details emergent
from each article are then recorded to further populate
data tables for this study (Tables 2, 3, 4 and 5). Theme
(1) focuses mainly on patients’ perspectives, (2) focuses
mainly on the physicians’ perspectives, while (3) summa-
rises the list of intervention components that have been
used to enhance risk communication.

To ensure consistency in data extraction and to handle
heterogeneous reporting of results, definitions of what
items to extract were made as clear as possible from the
start of this review. For instance, both samples at allo-
cation and data analysed were extracted consistently
from randomised trials unless not available. For qualita-
tive studies, strategies and approaches described have
to be directly relevant to risk communication between
patients and physicians before extraction. Data was
extracted mainly from the results section for qualitative
and mixed methods studies, and from the results section
and data tables for quantitative studies. Interventions for
randomised or controlled trials were typically extracted
from the methods section of relevant articles. A second
(WT) and third (SA) reviewer subsequently checked and
validated the data extracted independently. Any differ-
ences in the data extracted were resolved through discus-
sion and consensus (Table 1).

Quality appraisal

A quality appraisal was conducted to check for the qual-
ity of the articles selected for this systematic scoping
review. For qualitative articles included, we refer to the
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[ Studies included in review ]

General data extraction

.

(i) Author, (ii) year, (iii) country, (iv) study design/data collection
approach, (v) sample size, (vi) study population, (vii) study
aims/intervention or approach, (viii) key findings

Observational/ Cross

Sectional studies

Qualitative/Mixed
methods studies

/ Guiding Questions \
How do patients respond to

risk information?
How do studies convey risk to

Intervention studies

patients?
Data Extraction
(i) Understanding and

Understanding risk in the context of patient-
physician communication [Study Aim 1] >

recalling risk information
(ii) Risk formats and its effect
on the risk communication

process

(iii) Perception of risk over
time

1]

Strategies and approaches used by physicians in
patient-physician risk communication [Study Aim

/ Guiding Questions \

What strategies were used by
> physicians/healthcare
J professionals to

communicate risk to patients?
Data Extraction
(i) Outline of strategies/
approaches[Table 3]
\ (i) Communication tools

Interventions to improve the communication of
risk information [Study Aims 2 and 3]

f Guiding Questions \

What interventions was used?

Data Extraction
(i) Outline of interventions

Fig. 1 Data extraction framework

Consolidated criteria for reporting qualitative research
(COREQ) guidelines [71] to appraise the articles. A
reviewer (AC) first assessed all qualitative articles to
check if the articles met the list of criteria provided, a
second reviewer (WT) subsequently validated the accu-
racy of the appraisal conducted by the first reviewer,
based on a selected number of articles. Any differences

[Table 4]
(ii) Health literacy and
communication effectiveness
assessment

K (iii) Barriers and Facilitators j

were resolved through discussion by both the first and
second reviewers.

For quantitative studies, the JBI critical appraisal tool
for RCTs [72], quasi-experimental [73], and cross-sec-
tional studies [74] were used to appraise included studies.
Quantitative articles were first reviewed by a reviewer
(SA), who is a senior statistician, followed by a second
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Table 3 Summary of countries where studies were conducted
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Continent Country Number Percentage (%)
High-income countries Europe UK 7 23.3%
Germany 4 13.3%
Netherlands 3 10.0%
Denmark 1 3.3%
Sweden 1 33%
France 1 3.3%
North America USA 7 23.3%
Canada 1 3.3%
Oceania Australia 1 3.3%
New Zealand 1 33%
Upper middle-income Asia China 1 33%
countries
Lower middle-income Africa Egypt 1 33%
countries Asia Indonesia 1 33%
Total 30 100%

reviewer (AC), who assessed the quality of selected arti-
cles independently. Differences were resolved through
discussion. The JBI appraisal tool was selected to mini-
mise the use of multiple different appraisal tools for
quantitative studies. The only mixed methods study
included in this review was assessed by a reviewer using
the mixed methods appraisal tool [75]. A summary of all
the studies assessed and a list of criteria checked can be
found in Additional file 3.

Results

A total of 8378 article titles and abstracts were screened
from all databases, of which 8348 were excluded based on
the eligibility criteria after consensus was reached by the
reviewers (AC, WT). Eighty-eight articles were sought
for retrieval for full text to be read and reviewed indepen-
dently by both reviewers, after which a further 58 articles
were excluded. A total of 30 articles were included for
data extraction for this review (Fig. 2).

Description of included studies on patient-physician risk
communication

Studies identified were heterogenous in scope and
focus. Of the 30 of articles included, 22 articles are
related to CVDs (n=22/30, 73.3%), comprising 13
qualitative (n=13/22, 59.1%), 9 quantitative stud-
ies (n=9/22, 40.9%), and 1 mixed methods study
(n=1/22, 4.5%). Out of 13 qualitative studies, 10 used
a semi-structured interview approach to data collec-
tion (n=10/13, 76.9%), with 1 study using a qualitative

descriptive approach (n=1/13, 7.7%), 1 that conducted
focus group discussions (n=1/13, 7.7%), and 1 using
both participant observation and interviews (n=1/13,
7.7%). Out of 9 quantitative studies related to CVDs,
7 were randomised controlled or controlled trials
(n=7/9, 77.8%), 1 an interrupted time-series study
(n=1/9, 11.1%), and 1 a cross-sectional study (n=1/9,
11.1%). 7 out of 30 articles included in this review are
related to diabetes (n="7/30, 26.7%), comprising a total
of 2 qualitative (n=2/7, 28.6%) and 5 quantitative stud-
ies (n=5/7, 71.4%). Out of the 2 qualitative studies, 1
used a semi-structured interview (z=1/2, 50.0%), and
1 a focus group discussion approach (n=1/2, 50.0%).
For 5 quantitative studies related to diabetes, 3 studies
were randomised controlled trials (z=3/5, 60.0%) and
2 studies were cross-sectional (n=2/5, 40.0%).

Studies selected were conducted in or referred to
primary or secondary care settings. Of 22 articles
on CVD, 17 studies referred to primary care settings
(n=17/22, 77.3%), while 3 occurred in secondary care
settings (n=3/22, 13.6%), and 3 in both primary and
secondary care settings (n=3/22%). Primary care set-
tings were mainly GPs (n=11/17, 64.7%), family prac-
tices (n=3/17, 17.6%), and community health centres
(n=1/17, %). 2 studies did not state specifically the
actual primary care type (n=2/17, 11.8%). Secondary
care settings were mainly atrial fibrillation or transient
ischemic attack clinics (n=3/17, 17.6%). 3 studies that
included participants from both primary and secondary
care settings did not specifically state the exact venue
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Table 4 Strategies and approaches used by physicians in patient-physician risk communication
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Strategies and approaches
used in patient-physician risk
communication

Description of strategies and Mentioned in

approaches used

Indicative quotations from articles

CVDs
Use of fear/scare tactics

Presenting different CVD sce-
narios

Use of metaphors and analogies

Positive

A few clinicians mentioned using Bonner et al. (2014) [45] /Australia
fear of stroke to persuade patients
to make the right decision.

‘Scare tactic’strategies were

used when a GP’s perception

of patient’s CVD risk was high,

or where patients are unmotivated.
Such strategies focus on how future
risk may be at an even higher level
that may possibly lead to a CVD
event.

For lifestyle change, strategies used
include using strong language

to evoke fear in patients about risky
behaviour.

Other risk communication
approaches include appealing

to fear by emphasising the worst
possible consequences that may
occur.

Borg Xuereb et al. (2016) [46] /UK

Honey et al. (2015) [53]/UK

Rosal et al. (2004) [58]/USA

If patients did not adhere to drug Barfoed et al. (2015) [43]/Denmark
treatments, various CVD scenarios,

including negative consequences

of not adhering to medications,

were conveyed to patients.

Diagrams and metaphors were
used by physicians to convey

risks of stroke and bleeding,

and to explain what AF is.
Metaphors were used together
with analogies to describe bodily
function (e.g. heart function as elec-
trical wiring).

Borg Xuereb et al. (2016) [46] /UK

GP's used ‘positive’ strategies Bonner et al. (2014) [45] /Australia
to communicate risk if they

perceived a patient’s CVD risk

to be low, and if they are aware

that a patient is determined

to manage one’'s own condi-

tion. Approach involves reas-

suring and motivating patients,

as well as focusing on change

that is achievable.

“I like to...put a little fear into them. ..
if they don't‘pull up your socks' (sic)
bad things can happen to them...if
you don't want that kind of scenario
you do what | tell you! (ID10, male,
40 years experience)

‘I mean generally, if you tell them

it's a stroke, they get worried

about it and generally as you know,
when people think of stroke, they
think‘och my god, I'll become bed
bound, very disabled, | wouldn't be
able to doit’ So they start to take it
very seriously that AF is not as benign
as they expected” (D10, General
physician)

"PtN: It's very difficult when some-
body stands in front of you and tells
you that in another 12 months you
could end up with a heart attack

if you carry on the way you are going,
it just jolts you! (Male, 66 years)

No specific quotations

“...GP:"Well, okay. You can then

see the nurse, or you can see me
once a year. Then we don't need to...
but you are welcome to come back,
if you change your mind..and then
we have to be a bit more intensive
about your disease..For instance,

if you had a stroke..." (Male 64 years,
partnership practice)

“| would explain to them that they
have an irregular heart and their
heart is going irregularly, and |
usually sort of tap it out for them

as to what is happening. | tell them
that the electrical wiring of the heart
is erm still there and fine but like any
wiring in an old house. You know
the insulation is just got a bit worn.
So the currents tend to short-circuit
and not connect up

That is a sort of analogy

for the patients. And erm... that erm
in the short term they are not in any
risk but we need to get it sorted out”
[D15, GP]

“I'm trying to convince them

that they're eating too much

and not exercising enough

and they're trying to convince me
that they are...but the ones that take
it on board and make progress. ..
they feel positive...encouraged. ..
rewarded... motivated to keep
going! (ID36, male, 25 years experi-
ence)
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Strategies and approaches
used in patient-physician risk
communication

Description of strategies and
approaches used

Mentioned in

Indicative quotations from articles

Indirect

Downplaying risk

Intervening at strategic time-
points

Emphasising gradual and con-
tinuous change

Diabetes

Varying presentation style to tai-
lor to different types of patients

Avoiding statistics

Using words like ‘common’ or
‘rare’ to present risks

Setting goals

Prompt provision of feedback

Using of clear and frank words

Positive body language

Using illustrations such as pic-
tures of amputations

‘Indirect’ strategies were used

by GPs for patients who may be
of low CVD risk, who tend to be
more resistant, where the convey-
ance of risk may not be helpful
and may elicit a negative response
from patients.

Patients described healthcare
professionals as downplaying their
high-risk scores, which in turn
affects the significance a patient
attribute one’s own risk.

Physicians intervened dur-
ing “teaching moments'".

Emphasising continuous and grad-
ual change include asking patients
to adopt one change at a time.

Physicians use various strate-
gies to present risk information
to patients, using words such
as‘common’or rare; and avoiding
statistics. Physicians also varied
presentation style by medication.

There were instances where GPs set
goals for patients, although patients
may adhere less often than advised.
Some patients mentioned their

GPs using dramatic illustrations
such as pictures of amputations

to persuade them.

Good communication from physi-
cians involves positive body lan-
guage, receiving prompt feedback
and using straightforward language
to convey information.

Bonner et al. (2014) [45] /Australia

Honey et al. (2015) [53]/UK

Rosal et al. (2004) [58]/USA

Rosal et al. (2004) [58]/USA

Ledford (2011) [66]/USA

Ledford (2011) [66]/USA

Ledford (2011) [66]/USA

Yao et al. (2022) [70]/China

Yao et al. (2022) [701/China

Yao et al. (2022) [70]/China

Yao et al. (2022) [70]/China

Yao et al. (2022) [70]/China

“Cardiovascular risk just isn't on their
agenda, they are more worried
about their day to day social issues
or their mental health issues even
though technically in the back of my
mind they're more likely to die from
a heart attack (than) from suicide

or violence! (ID16, male, 9 years
experience)”

No specific quotations.

No specific quotations.

No specific quotations.

‘I have to see how sophisticated my
patient is at understanding what
those numbers mean”

“| don't throw out numbers at people
for the most part. | mean if there’s
something that happens 5%

of the time | may tell them that. If

it's 50% of the time | may tell them
that about half the people | prescribe
have this!

"' mean | can't say that | know

the percentages for everything so |
will tell them, ‘in my experience
for your particular disorder, this

m

is not very common.

“The doctor told me the goal
and self-monitoring at home, but |
rarely did it” (FG1 P3)

“Call him (the GP) when you don't
feel well in the

evening and he's always there

to answer you" (FG1 P1)

“He (the GP) showed me a picture
with a diabetes

patient lose one leg. And he said
if you did not control

diabetes and you might be

like that patient” (FG2 P4)

“Once he took my hands and said

you did not be

afraid. That was really touching. I think
heisa

good doctor- better than my son!
(FG4 P3)

“He (the GP) showed me a picture
with a diabetes

patient lose one leg. And he said
if you did not control

diabetes and you might be

like that patient! (FG2 P4)
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Identification

Screening
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Identification of studies via databases and registers

Articles identified from:
All databases (Total n = 14,965)
Pubmed (n = 4014)
Cochrane Library (n = 1088)
CINAHL (n = 2741)
Embase (n = 3628)
Psych Info (n = 415)
Scopus (n = 1366)
Web of Science (n = 1713)

Articles screened
(n=8378)

Articles removed before screening:

Duplicate records removed
(n = 6587)

Articles sought for retrieval
(n=88)

Articles assessed for eligibility
(n=188)

Articles excluded:

= Additional duplicates (n = 250)

= Pre-2000 study (n =5)

= No patient-physician component or risk
communication component / Not about
CVDs/Diabetes (n = 3413)

= General population, population without
Diabetes/CVDs, or other narrowly defined
disease sub-groups (e.g., dialysis patients)
(n=254)

= Current or previous inpatients or acute care
patients (n = 450)

= Institutionalised persons or sub-groups from
specific institutions (i.e., veterans, prisoners,
students) (n = 140)

= Pre-, post-. neonatal or pregnancy studies or
articles (n = 273)

= Paediatric or adolescent studies or articles (n
= 247)

= Palliative study or articles (n = 79)

= cancer, or smoking/tobacco studies or articles
(n =206)

= Biological/genetic/cellular or
pharmaceutical/clinical studies or articles (n =
90)

= Model or survey validation studies (n = 74)

= Commentaries, perspectives, opinion, letters,
reports (n = 1879)

= Review articles (n = 349)

= Case studies or articles (n = 127)

= Study protocols, abstracts only, conference
abstracts or reports (n = 264)

= Foreign language articles (n = 292)

= Article not available/not found/no
abstract/other not eligible (n = 28)

—/

Studies included in review
(n=30)

Reports of included studies
(n=30)

Fig. 2 PRISMA flow diagram

\ 4

Articles excluded:

= Additional Duplicates (n = 4)

= Abstract (n = 7)

= Inpatients or acute patients (n = 3)

= Cancer study (n=1)

= Conference paper/abstract (n = 2)

= No patient/physician component (n = 8)

= No risk communication component (n = 14)

= General population, population without
Diabetes/CVDs (n = 17)

= Institutionalised persons or participants from
institutions (i.e., Veterans) (n=1)
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of research conducted. Only 1 mentioned primary care
setting as GP sites. Out of 7 articles on diabetes, 3 stud-
ies referred to primary care settings (n=3/7, 42.9%),
and 4 to secondary care settings (n=4/7, 57.1%). Pri-
mary care settings were GPs, community health service
centres, and 1 which was not stated. Secondary care
settings were a teaching hospital, university clinic, a
surgery practice, and a diabetes centre. A summary of
key characteristics of included studies can be found in
Table 2.

Most studies on patient-physician risk communica-
tion were conducted and concentrated in several high-
income countries (HICs) in Europe, North America,
and Oceania, such as the UK (2=7/30, 23.3%), Germany
(n=4/30, 13.3%), Netherlands (z=3/30, 10.0%), Den-
mark (z=1/30, 3.3%), Sweden (#=1/30, 3.3%), France
(n=1/30, 3.3%) in Europe; USA (n="7/30, 23.3%), Canada
(n=1/30, 3.3%) in North America, and 1 each in Aus-
tralia and New Zealand, respectively. Only 1 (1/30, 3.3%)
[70] study was conducted in an upper middle-income
country (UMICs) (China), and only 2 (2/30, 6.6%) [60, 63]
conducted in 2 lower middle-income countries (LMICs)
(Egypt and Indonesia), suggesting a paucity of research
from non-HIC countries. There were no studies from
countries in Africa, South America or other parts of Asia
other than China. A summary of countries where studies
are conducted can be found in Table 3.

Understanding risk in the context of patient-physician
communication

CVD-related risk information

Fifteen articles, consisting of 8 qualitative [45, 47, 49, 50,
52, 53, 56, 59], 6 quantitative studies [41, 42, 51, 57, 60,
62] and 1 mixed methods study [54] focused on differ-
ent aspects of patient-physician risk communication. We
summarise and cluster the articles into 3 thematic areas
emergent from articles on CVDs: (1) understanding and
recalling risk information in the context of patient-phy-
sician communication, (2) risk formats and their effects
on the risk communication process, and (3) perception of
risk information over time.

Understanding and recalling risk information Many
patients tend to perceive risk in binary terms, such
as whether they were ‘at risk’ or ‘not’ [52], or under-
stood future risks in generic, non-numeric terms, even
if numeric values were often used to discuss weight,
blood pressure and medication dosage [56]. A qualita-
tive study of patients with high 10-year CVD risk in the
UK found that most patients do not remember receiving
explanations about their CVD risk score or what their
scores mean [53]. As such, most healthcare profession-
als tend to explain risk narratively rather than describe
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risk in percentage terms to patients [53]. In a study con-
ducted in Vancouver, Canada, physicians describe how
atrial fibrillation (AF) patients tend to overestimate their
bleeding risk regarding anti-coagulants and have diffi-
culty weighing risk against benefits [59]. In response to
a lack of interest or inability of patients to understand
their own risk, physicians communicate an individual’s
risk of stroke to a patient less often unless there is a need
to do so, such as when patients show resistance towards
medications, if there is an unjustified fear of bleeding, or
where there is poor understanding towards how medica-
tions can reduce risk [59].

For patients with asymptomatic conditions, a common
problem is recognising and acknowledging risks that may
not be apparent due to a lack of symptoms. A qualitative
study to understand the experience of transient ischae-
mic attack (TIA) patients during consultation sessions
found that prior knowledge and health beliefs influence
actions taken by patients and that a lack of symptoms
leads to less recognition of risks [47]. Many patients, such
as those with high cholesterol who do not have manifest
symptoms, find their risks unpredictable, unstable and
abstract. These patients also have a poor understanding
of CVD risk factors and do not perceive hypercholester-
olemia to be a risk factor for CVDs [49]. Physicians of
AF patients find it worrying that patients often associ-
ate symptom severity with the risk of stroke, who believe
correspondingly that having a lack of symptoms implies
not being at risk [59].

One intervention study using probabilistic scenarios
conducted with GPs, healthcare assistants, and laypeople
to test the level of minimum absolute risk required for
participants to justify prescribing a hypothetical tablet
able to prevent heart attack over 5 years, found that most
participants think it makes no difference if a drug is con-
sumed over 10 instead or 5 years, even if the benefit was
greater over a longer time period, suggesting challenges
in risk estimation even for healthcare professionals [50].
An intervention study that aims to facilitate the commu-
nication of CVD risks between patients and physicians
by providing patients with a tablet containing a series of
educational modules that patients have to watch prior
to consultation sessions, found that having a sequence
of educational intervention makes it easier for patients to
speak to their physicians and have a better understanding
of why controlling CVD risk factors is important [57].

Different risk formats and its effect on the risk communi-
cation process Multiple studies focused specifically on
risk formats and how they shape the risk communica-
tion process. 1 qualitative study that interviewed GPs in
New South Wales, Australia, suggests how pragmatic
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considerations can affect how physicians choose to con-
vey risk [45]. The study finds that physicians prefer using
qualitative formats for communicating risk to patients
who have lower numeric literacy and who are of lower
risk, given how discussion of numbers with patients may
take up a substantial amount of time. Absolute, relative,
and risk displayed in a frequency format, were preferred
formats used by GPs to convey information to patients
who are at high risk or who had a poorly managed CVD
condition. For patients, there was the perception that pro-
viding both absolute and relative risk calculations may
be unnecessary and confusing since limited information
about ways to reduce risk was already received by patients
in the first place. Some patients had strong objections to
the word ‘absolute; which was seen as ambiguous and
seemed to convey a risk score that was ‘conclusive’ or
‘definitive’ [54].

There was consensus among patients that risk was
generally difficult to understand. In one mixed methods
study conducted in the UK to evaluate the use of the JBS2
risk calculator and chart within GP settings, patients do
not recall seeing a risk assessment tool used, although
they agree that the use of tools can increase confidence
in risk assessment and aid patients in understanding risks
[54]. Patients prefer a risk calculator that indicates risk
in the form of a thermometer rather than paper charts,
highlighting how a visual thermometer is more appeal-
ing, easier to understand and can even be motivational,
although anxiety may be evoked for those whose risk is
very high [54]. A qualitative study conducted in the UK
to understand the experiences of participants presented
with a personalised risk report that includes heart age
and QRISK2 risk score that predicts a person’s risk of
having a stroke or heart attack within the next 10 years,
finds that patients tend to recall heart age easier rather
than a probabilistic score [52].

Regarding format preferences, a cross-sectional study
examining the preferences of patients attending GP
practices in Auckland, New Zealand found that relative
risk (n=603/934, 64.5%) was the highest ranked mode
of risk presentation preferred, followed by absolute risk
(n=131/934, 14.0%), then natural frequencies (n=91/934,
9.7%), when it comes to the format that would help a
patient to decide. In this study, the relative risk was ranked
first by participants who were more numerate (OR=1.2;
95% CI, 1.0-1.4), by those who were more concerned
about a heart attack (OR=1.1; 95% CI, 1.01-1.2), and less
by Pacific Islanders (OR=0.4) or Asian (OR=0.4) partici-
pants (ethnicity overall, 95% CI, 0.7-0.8). Pictures were
preferred over numbers by those who had less schooling
(OR=1.2; CI, 1.1-1.3) and by those who were less numer-
ate (OR=1.1; CI, 1.01-1.2) [51].
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In a multi-component RCT conducted in Egypt to
investigate the accuracy of CVD risk perception among
patients with diabetes, patients were provided a combina-
tion of absolute and relative risk scores conveyed in per-
centage and frequency formats, and given advice framed
positively by physicians on how to change their risk
based on WHO/ISH guidelines. Agreement between per-
ceived and objective CVD scores increased substantially
for the intervention group (n=107) (pre-/post- interven-
tion, kappa=0.271+5.2%, p=0.0 to 0.837 +4.4%, p=0.0),
compared to the control group (kappa=0.088/+4.5%,
p=0.052 to 0.105 £ 4.6%, p=0.022), which increased only
marginally and remained low [60].

Perception of risk information over time Two interven-
tion studies suggest that a patient’s perception of risk,
although mediated by formatting and visualisation ele-
ments that aim to improve understanding, tends to taper
off after a period of time. A non-inferiority RCT con-
ducted in Germany to test a time-to-event (TTE) for-
mat versus emoticons in representing a patient’s 10-year
absolute risk of CVD finds TTE to have a stronger effect
on risk perception than emoticons [41], although the
effect on perception waned somewhat after 3 months
[42]. Another RCT intervention conducted with type 2
diabetes patients newly referred to a diabetes care system
in the Netherlands, that used a 6-step CVD risk com-
munication method, found that patients in the interven-
tion group were able to estimate their risk of developing
CVD more accurately than those in the control group
in the short term (appropriateness of risk perception,
intervention 0.33 vs. control—0.1, difference=0.48, CI
0.02 to 0.95 (p=0.04)), but the effect of risk perception
diminished after 12 weeks. The intervention used a com-
bination of tools that included conveying to patients their
absolute risk scores calculated using the UK prospective
diabetes study (UKPDS) risk engine, together with a risk
card with a population diagram, and having positively
framed risk messages conveyed to patients [62].

Diabetes-related risk information

There were only a small number of studies on patient-
physician risk communication focused on diabetes. Five
articles, consisting of 2 qualitative [66, 70] and 3 quan-
titative studies [65, 68, 69], focused on how sufficient
information about diabetes-related complications and
risks were not conveyed adequately by physicians.

Understanding and recalling risk information One
descriptive cross-sectional study conducted at a dia-
betes centre describe how only about 23% (32/138) and
14% (19/138) of patients diagnosed with diabetes respec-
tively recall their providers providing them with factual
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information and warning them about the implications of
complications [68]. The low proportion seem to imply a
relatively limited number of patients who are conveyed
actual risk of complications by their physicians. A focus
group discussion conducted with type 2 diabetes patients
from community health service centres in Guangzhou,
China, describes how patients understand normal blood
glucose and HbA1c levels as reflective of a stable condi-
tion, and that higher numbers or fluctuating numbers are
a source of worry. Though they were concerned about
diabetes complications, patient participants were not
aware that diabetes was a risk factor for CVDs. Patients
found consultations with physicians to be too brief and
wanted more information about how diabetes can pro-
gress and develop further into complications [70]. Physi-
cians who treat patients with diabetes, describe engaging
more with communicatively active patients (CAP) who
are able to recognise and respond to new or evolving
medication risk information [66].

One pilot RCT study with diabetes patients assess-
ing the feasibility of adopting a new risk communication
intervention tool, based on behavioural and psychologi-
cal concepts in primary care and focusing on diabetes as
a risk factor for CVD, found that recall for effective heart
age is significantly better than other formats such as
10-year CVD risk, both immediately and 12 weeks after
intervention [69]. Another pilot intervention conducted
at 2 clinics in the University of Chicago, USA, found that
using a web-based decision support tool can improve risk
understanding. The intervention consists of an education
support module, a model for calculating life expectancy
and risk of developing CVDs, a treatment preference
questionnaire, and a geriatric screening component con-
solidated in the form of a personalised report to be deliv-
ered to patients prior to a patient’s visit with a physician.
The study showed that decisional conflict (DC) is reduced
in the intervention group more than in the control group
(overall DC score pre-/post-intervention 52.7 +33.0 to
24.5+26.7, pre-/post-control 51.2+35.5 to 36.6+33.8,
p=0.07). Although the results for the overall DC scale
were not significant, the informed DC subscale which
asks about knowledge and risk understanding related to
Alc goals was significant (Informed DC subscale score
pre-/post-intervention 54.0+40.1 to 18.3+33.7, pre-/
post-control 56.0+ 38.4 to 31.0+41.0, p<0.001) [65].

Strategies and approaches used by physicians

in patient-physician risk communication

Eight articles (5 CVD, 3 diabetes), consisting of 7 quali-
tative [43, 45, 46, 53, 58, 66, 70] and 1 quantitative
study [68], describe strategies and approaches used by
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physicians to communicate risk information to patients.
Strategies used to convey CVD risk include the use of
fear or scare tactics [45, 46, 53], the use of strong lan-
guage to evoke fear [58], the use of positive language [45],
downplaying risk [53], or the use of metaphors and anal-
ogies to simplify risk information and improve patient’s
understanding, such as associating heart function with
an electrical system [46]. Other approaches used include
presenting different CVD scenarios to those who are
less adherent to medication [43], speaking indirectly to
patients [45], intervening strategically during ‘teach-
ing’ moments [58], emphasising gradual and continuous
change [58], and prioritising discussion points [58].

For patients with diabetes, strategies used by physicians
include setting goals [70], using specific words such as
‘common’ or ‘rare’ to describe risks [66], avoiding statis-
tics [66], varying presentation styles to different types of
patients [66], and withholding information with low-level
risks that may affect a patient’s medication intake [66].
Additional approaches include using dramatic images
such as illustrations of amputations to persuade patients
[70]. Physicians who provided prompt feedback to
patients using clear language and positive body language
were viewed positively by patients [70]. Diabetes patients,
like patients treated for CVD conditions, similarly men-
tioned how physicians used fear as a motivator to warn
about complications [68].

The use of fear and scare tactics was a recurring theme
used by physicians to direct patients towards desired
behaviour. If physicians perceived patients to be of higher
risk but generally unmotivated about their own health
[45], the consequences of risky behaviour and complica-
tions that can occur in the future (e.g., such as being bed
bound) were used to persuade patients to change [46,
58, 68]. If patients were not ready and receptive to risk
information, then physicians would avoid conveying risks
directly to avoid alarming or affecting patients negatively
[45]. On the contrary, for patients who were motivated or
self-activated, physicians use a positive strategy to reas-
sure and encourage patients to focus on achievable change
[45], since a communicatively active patient is cognitively
ready to receive more information about risks [66].

A complete summary of strategies and approaches used
by physicians for CVDs and diabetes-related conditions
is described in Table 4.

Communication tools that facilitate patient-physician risk
communication

Eight articles (7 CVD, 1 diabetes), consisting of 6 quali-
tative [43-46, 52, 61], 1 quantitative [67] and 1 mixed
methods study [54], identify tools used to facilitate the
communication of CVD risks between patients and
physicians. Studies describe the use of personalised risk
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reports to aid the understanding of risks [52], that con-
tain pictorial information such as colour codes to indicate
CVD risk status with visual depictions of arterial plaques
[44]. Other tools used include risk charts [45, 54], risk
tables [61], drawn diagrams [46], CVD guidelines [43],
risk assessment tools [43], results from risk calculators
such as the JBS2 calculator in the UK [45, 54], and images
such as cholesterol spikes or how the brain looks like
during a stroke [45]. For communication tools used by
diabetes patients, 1 study found that although most risk
factor discussion with physicians still occurs in-person,
those who use both phone and messages to communicate
risk factors tend to also have higher in-person provider
visits, insulin use and poorly controlled Hbalc [67].

Interventions to improve the communication of risk
information

Interventions related to CVD conditions

Eight interventions were related to CVDs, of which 6
were RCTs [41, 42, 55, 57, 60, 62], 1 a controlled trial
without randomisation [48], and 1 an interrupted time
series design [63]. Most interventions used a combina-
tion of training and interventional materials for physi-
cians or healthcare providers, along with reinforcing
tools provided to patients that emphasise risk manage-
ment. Interventions usually involve the use of relative
and absolute CVD risk scores generated by risk calcula-
tors or algorithms [55, 60, 62, 63], or reports that present
CVD risk stratification using colour codes [48]. A pocket
guideline from the National Health Cholesterol Educa-
tion Program and WHO/ISH guidelines were used by
Casebeer et al. (2009) [48] and Tawfik et al. (2016) [60]
respectively. Additional intervention tools include the use
of scripts like decision aid [55], use of smiley faces [55],
emoticons or time-to-event graphics to visualise risk [41,
42], population diagrams [62], positive framing [62], risk
cards [62], educational worksheets [63], checklists [63],
patient contract or pledges [48], and chart stickers [48].
1 study used a tablet with multiple educational modules,
linked to a patient’s electronic health records (EHR), that
requires a patient to access and watch before attending
a consultation session with a physician, spread over a
period of 5 visits [57].

Five interventions [48, 55, 57, 62, 63] required patients
to actively respond to the risk information and educational
materials provided to them by a physician or health pro-
fessional. This includes pledging to commit to the medical
regimen (statin therapy) of the intervention [48], partici-
pating in a shared decision-making process with the physi-
cian in modifying one’s risk [55], talking to the physician
shortly after watching educational modules on a tablet
[57], thinking aloud to check if one can explain one’s own
risk [62], or completing a checklist to count the number

Page 21 of 28

of tick marks one has while assessing the risk category
one falls into [63]. 1 intervention study, the Heart Health
Counts program, sent 5 print mailings over a 4-month
period to patients who are new to statin therapy with
information focusing on various aspects of CVD risk [48].

Before the start of each intervention, training or meet-
ing sessions are sometimes initiated between physicians
and other healthcare professionals to familiarise on study
protocol and aims [63], discuss the epidemiology of CVD
risk calculations [55], elaborate on the meaning of abso-
lute and relative risks [60] and discuss practical strate-
gies of how to communicate risk information to patients
[55, 60, 62, 63]. Sessions are also held to train physicians
and healthcare professionals on how to use risk predic-
tion tools such as the adapted Framingham algorithm
[55], WHO/ISH CV risk prediction chart [60], or the
UKPDS risk engine [62]; to discuss the causes and con-
sequences of CVD risk [62] and discuss the ethics of
shared decision making [55]. For 1 intervention, train-
ing included explaining behavioural theories such as the
Theory of Planned Behaviour and Self-Regulation Theory
to physicians [60], although engagement with theoreti-
cal concepts was not common among most interven-
tions included in this review. Role-playing was included
in some of the intervention training sessions to reinforce
learning [55, 63]. Other than a general outline of training
procedures, the interventions described do not provide
more details regarding the process and flow of training
sessions.

Interventions related to diabetes

3 interventions were related to diabetes, consisting of 3
RCTs [64, 65, 69]. All the interventions used a person-
alised decision aid or support tool to present risks to
patients in the form of a report [64, 65, 69]. 1 pilot inter-
vention was specifically guided by ideas from behav-
ioural economics and psychology to shape the design of
the intervention, factoring in concepts such as optimis-
tic bias, affect or representative heuristic, risk aversion,
present biases and limited attention span to determine
the structure of risk format and description of risk infor-
mation [69]. The intervention study, however, did not
go into detail about how concepts are translated into
risk information. Personalised reports usually include a
patient’s screening test results [64, 65], treatment options
or recommended actions that should be taken for specific
risk factors [64, 69]. Reports also usually include a calcu-
lator that estimates life expectancy or risk of developing
complications such as developing a heart attack or risk of
amputation or blindness [65], or that estimates heart age
[69], with an education module [65]. Risks are described
using natural frequencies to convey outcome probabili-
ties relevant to each patient [64, 65, 69]. 1 intervention
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mentioned setting achievable goals for patients to aim
towards to [64], while 2 interventions required patients
to discuss their treatment options with a physician after
a personalised report was received by the patient [64, 65].

A summary of intervention components and associated
studies is described in Table 5.

Health literacy and communication effectiveness
assessment in interventions

Interventions related to CVD conditions

Of eight interventions related to CVDs, only 3 stud-
ies measured health literacy [55, 57, 63], while 5 studies
did not use any health literacy or related measurement
tools during the course of interventions [41, 42, 48, 60,
62]. Krones et al. (2008) [55] asked 3 questions on CVD
prevention that was measured post-intervention with
patients but did not specify what each specific question
was. Similarly, Roach et al. (2010) [57] measured “patient
knowledge and perception regarding the presence of
CVD risk and risk factors” during patients’ first consul-
tation visit, but did not specify what scales or questions
were used. Williams et al. (2016) [63] asked 6 questions
related to stroke knowledge and associated risk factors,
which together formed a ‘knowledge’ index, that was
administered to patients after intervention.

To determine whether interventions made a difference
in patient-physician communication, or communica-
tion with a healthcare professional, 4 out of 8 interven-
tion studies related to CVDs report using measurements
to assess whether communication improved [57, 60, 62,
63]. Three studies did not use any measurements at all
[41, 42, 48], while 1 study used a scale (the patient par-
ticipant scale) that the study team was unable to locate at
the source article and thus determine if communication
effectiveness was measured [55].

Roach et al. (2010) [57] used descriptive questions
to check if interventions increased discussion about
chronic diseases during consultations. Questions include
whether heart attack risk, lowering cholesterol and
smoking cessation were specifically discussed during
each intervention visit. Tawfik et al. (2016) [60] measured
cardiovascular risk perception and accuracy at baseline
and at 3 months after intervention. Participants were
asked to self-rate their own risk of developing heart dis-
ease within 10 years, which was subsequently compared
to their actual risk. Welschen et al. (2012) [62] also asked
participants to self-rate their risk of developing CVD in
10 years, at 2 to 12 weeks after intervention. Additionally,
the Combined outcome measure for risk communica-
tion and treatment decision-making effectiveness (COM-
RADE) ‘satisfaction with communication’ sub-scale was
used but mainly regarding interaction with diabetes
nurses. Williams et al. (2016) [63] used a ‘discussion” and
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‘recommendation’ index to measure if stroke-related risk
factors were discussed with physicians, and whether any
recommendations were made.

Interventions related to diabetes

Of three studies related to Diabetes, none reported
assessing for health literacy [64, 65, 69]. 2 studies used
some form of measurement to check for the effectiveness
of communication [65, 69], while 1 study did not assess
communication effectiveness at all [64]. In the pilot RCT
conducted by Huang et al. (2016) [65], although not spe-
cifically about risks, communication about A1C goals
was included pre- and post-intervention, as part of the
overall decisional conflict scale. Rouyard et al. (2018) [69]
mentioned using an adapted COMRADE scale to assess
‘participant’s satisfaction’ as a primary outcome but did
not mention which parts of the scale were adapted.

Barriers and facilitators to interventions
Interventions related to CVD conditions
Of eight interventions related to CVDs, 1 study high-
lighted barriers to interventions [63], 4 studies men-
tioned facilitators [48, 55, 60, 62], while 3 studies did not
mention barriers or facilitators [41, 42, 57]. Barriers men-
tioned include physicians being overly burdened by the
requirements of the intervention, thus not being able to
apply the interventions consistently. In discussing stroke
risk with patients using a checklist, physicians started
limiting conversations to about 10 patients a day, then
subsequently communicated less with patients as the
study progressed due to a lack of staff and time for each
individual patient, as well as poor motivation and lack of
buy-in from physicians and nurses [63]. Other barriers
include overcrowded and inadequate facilities [63].
Facilitators to interventions include using a multi-
faceted implementation strategy involving education
seminars, printed materials and consultation aids, and
incorporating local leaders as part of a multi-step inter-
vention to deliver subjective and objective risk to patients
[55]. Other facilitators mentioned include not having
the implementation being labour intensive [48], repeat-
ing CVD risk communication with patients [60], target-
ing interventions to those who are newly diagnosed with
diabetes [62], and focusing on patients who are already
committed to preserving their own health [48]. Wels-
chen et al. (2012) [62] mentioned how engagement with
behavioural theories improved the overall effectiveness
of intervention by aligning research questions and study
methods with outcome measures.

Interventions related to diabetes
Of three intervention studies related to diabetes, 2 stud-
ies highlighted barriers related to the implementation of
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the intervention [64, 69], and 1 study did not mention
any barriers or facilitators [65]. Barriers include health-
care providers not being accustomed to the decision aid
used as an intervention, using the decision aid only once,
perceiving the intervention as unneeded, and not using
the intervention as intended for a substantial number of
patient participants [64]. Other study-related barriers
include implementing the intervention at a single site and
having only a short time to follow-up with participants to
determine if the intervention has any substantive effects
on health outcomes [69].

Discussion

Physicians employ a wide variety of strategies and tools
to communicate risk depending on a patient’s attrib-
utes and responses. Strategies used by physicians aim to
uncover a patient’s ability to understand risk information
and at the same time, convince or persuade patients who
are less self-activated to gravitate more positively towards
behaviour modification. Tools such as calculator-gener-
ated risk scores aim to provide generalised estimates for
patients to better understand their own risk profile, while
risk reports and other associated toolkits help simplify
information, consolidate personal health details, and ease
the process of communication so that knowledge can
be transmitted more accessibly. In the context of CVDs
and diabetes, this involves motivating patients while deli-
cately conveying the probability of negative consequences
in the medium to long term.

For CVDs, some communication approaches used by
physicians such as downplaying risk or using analogies
to describe risk, suggest avoiding or delaying the con-
veyance of actual risk is a strategy used by physicians,
particularly for less receptive patients. An implication is
whether such a strategy will lead to an underestimation
of risk or risk avoidance by both physicians and patients
during consultation sessions. Other methods such as
communicating indirectly and emphasising gradual
change aim to redirect the focus of patients while still
communicating risk, while presenting different CVD
scenarios involves offering counterfactual scenarios for
patients to consider why specific actions should be taken
and what can be done to reduce risk factors. An ongoing
challenge is whether appealing to such comparative sce-
narios can convince patients to modify their behaviour.

For diabetes risk communication approaches, studies
by Ledford (2011) [66] and Yao et al. (2022) [70] point to
potential discordance between what patients want and
what physicians are willing to convey. Ledford (2011)
[66] discusses how physicians try to avoid statistics and
use simple words such as ‘common’ and ‘rare’ to simplify
risk information for the communicatively ‘non-active’
patient. In Yao et al. (2022) [70] on the other hand, patients
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mentioned how encounters with physicians were too short
and how they were reprimanded for asking too many
questions. Patients likewise felt that they were provided
insufficient explanations about their prescriptions [70].
The 2 articles highlight potential trade-offs that physicians
need to make while simplifying risk information, where
details may need to be parsed at the expense of compre-
hensiveness. A pertinent question is how information can
be abridged without compromising depth while retaining
key messages in addition to the conveyance of risk.

One discernible risk communication strategy related to
both CVDs and diabetes is the use of fear to persuade or
motivate patients. Rather than evoking an emotive state
in patients, fear is used strategically at different junctures
by physicians to try and change a patient’s behaviour.
Physicians use fear to raise a sense of urgency in high-
risk, unmotivated patients; to warn patients of inaction,
to encourage patients to imagine a worser physiological
state in the future to ‘jolt’ them out of their current cir-
cumstances, or simply to force patients to think about
closely associated consequences, such as physiological
incapacitation. However, it remains to be seen if fear used
as a communication approach can be sustainable over
the medium to long term. For chronic disease manage-
ment, patients need to be persistent and conscientious in
managing their own health. Using scare tactics may inure
patients once they become accustomed to the same type
of fear messages repeated multiple times.

Given the diverse approaches among current practices
and the range of tools available, there is a need to com-
bine implementation with behavioural or psychological
concepts within risk communication practices that can
be sustained over the longer term [76-79]. The range of
studies included in this review generally did not report
or engage extensively with implementation science prin-
ciples or behavioural science concepts. Only 1 study was
guided by conceptual ideas from behavioural psychology
[69], and 2 intervention studies incorporated psycho-
logical theories as part of training for physicians before
the implementation of the intervention [60, 62]. Engag-
ing with implementation science and behavioural con-
cepts can ensure that strategies are carefully integrated
so that approaches and interventions can gain traction
with multi-stakeholder groups and can be viable over the
longer term [80-82]. Interventions can be resource and
time-consuming, requiring the training of personnel, the
use of expertise, and inter-professional collaboration, all
of which can affect the existing configuration of health-
care processes. A thoughtful approach would identify
prevailing gaps, iteratively test for different design fea-
tures, and incorporate feedback mechanisms in track-
ing the effectiveness of different risk communication
approaches to aim for longer-term impact.
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Recent trends have emphasised a shift in patient-phy-
sician consultations away from a paternalistic model
towards a shared decision-making or patient-centred
model of clinical care [83], where a patient is viewed as
an equal partner in patient-physician interaction actively
involved in one’s own management of health [84, 85]. In
shared decision-making, patients participate in a delib-
erative process with their primary physician in making
informed choices based on a patient’s values and prefer-
ences [86]. The articles included in this systematic scop-
ing review point to some of the salient challenges in
shifting towards such a model and focus on some of the
contextual difficulties and implementation challenges in
communicating risk information.

Gaps in the literature

Articles included in this review underscore some of the
fundamental gaps in the existing literature. One notable
gap is a lack of studies describing the development of risk
information tools in stepwise detail at the pre-interven-
tion stage. Particularly, studies presenting the rationale
of why preferred risk information is chosen in the first
place, and how information is piloted with users before
implementation or actual use. Understanding risk tools
and how it is connected from conception to implementa-
tion, can help in the translation and replication of com-
parable tools across populations, and aid physicians in
communicating risk effectively. One example related to
the translation of tools for use is the visual positioning
of graphs, symbols, numbers, frequencies or text in dif-
ferent parts of a report. Positioning, in synchronisation
with visual or graphical formats and textual information,
can influence the uptake and acceptability of risk reports,
especially for physicians with limited time, who need to
communicate to a wide range of patients daily.

Studies included in this review generally did not meas-
ure cultural or linguistic components quantitatively or
qualitatively, which is a major shortcoming. It is well doc-
umented that for both CVDs and diabetes, specific eth-
nic groups are at higher risk of developing complications
due to a combination of socio-economic and contextual
factors [87-90]. For instance, for CVDs in the United
States, ethnic minorities diagnosed with hypertension
are less likely to achieve control and more likely to expe-
rience end-stage organ failure, while African American
patients diagnosed with dyslipidemia are less likely to be
prescribed lipid-lowering therapy than patients who are
white [91]. For diabetes, African Americans and Hispan-
ics with diabetic retinopathy have a higher likelihood of
progressing to blindness or visual impairment than white
populations [92].
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With the exception of Hawking et al. (2019) [52] in
the UK, whose study participants are mainly from Black
and South Asian minority groups, and Yao et al. (2022)
[70], whose study was conducted in China and generated
cultural related themes, such as the use of traditional
Chinese medicine among patients and language bar-
riers due to dialect speaking patients, most qualitative
studies included in this review did not consider cultural
or linguistic factors as a significant consideration in the
risk communication process. Ethnic disparities in the
progression of chronic diseases suggest greater under-
standing is needed on how to tailor risk information to
different ethnic groups and communities, that accounts
for cultural practices, linguistic conventions, and struc-
tural context that can increase patient engagement at the
individual and community level [87, 88, 93].

Another gap is the examination of risk communica-
tion as it occurs in situ within the clinical setting. If risk
communication processes are to be understood natural-
istically in daily practice, then prospective data collection
methods that rely only on patient’s or physician’s recall
may not fully capture the diverse range of approaches
that physicians and patients respond to risk information.
It is likely that for pragmatic reasons, the traditionally
closed set-up of the clinic makes it harder for research-
ers to observe ongoing clinical encounters, but capturing
processes as closely to the clinical setting as possible can
allow one to examine processes of communication more
intricately.

Some recent studies have used video, audio recordings,
or participant observations to capture clinical conversa-
tions in real time for useful analysis. A comprehensive
study by Gidlow et al. (2021) [94] for instance, conducted
in 12 general practices in the West Midland of England,
examined how healthcare assistants or practice nurses
communicate cardiovascular risk to patients using the
QRISK2 or JBS3 CVD calculator through video record-
ings, which were subsequently systematically coded and
used for simulated recall interviews with patients and
practitioners. A diabetes study by Kruse et al. (2013) [95],
although not specifically about the conveyance of risk,
that used audio-recorded clinical encounters for analysis,
uncovered how patients find it difficult to relate to physi-
cians’ emphasis on quantitative health outcomes during
clinical conversations given caregiving and work commit-
ments that patients have.

As shown by the overall quantity of articles related to
CVDs as compared to diabetes, there is an overall lack of
studies examining the communication of risk for patients
with diabetes. This may be explained by the more con-
ventional use of risk calculators within the clinical set-
ting for CVDs in helping higher risk patients understand
their own risk levels that are based on well-established
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longitudinal studies, and due to the complexity of dia-
betes that is caused by a multitude of lifestyle-related
risk factors such as diet and levels of exercise which are
variable and harder to calculate as an aggregate risk.
Two pilot-controlled trials for diabetes included in this
review have small sample sizes that may require further
larger studies to validate the effectiveness of the inter-
ventions used.

Strengths and limitations

The strength of this review is to provide a comprehensive
and detailed overview of studies that examine patient-
physician risk communication in the primary or second-
ary care setting, for both CVDs and diabetes. Although
the range of studies is heterogeneous in focusing on dif-
ferent aspects of risk communication and interventions,
the studies collectively highlight some of the common
issues that arise and gaps in the literature. Qualitative
studies provide depth in uncovering the underlying com-
plexities articulated by patients and physicians while
communicating risk information with one another. Quan-
titative studies show some of the risk format preferences
or multi-faceted interventions that have been attempted
to improve the communication of risks in the clinical set-
ting, as well as the effectiveness of interventions.

This review focuses on the encounter between physicians
and patients as it is the most conventional means by which
risk information is communicated. However, in doing so, we
have not included studies in which patients are given health
risk information by other healthcare professionals, such
as nurse practitioners, pharmacists, dieticians, psycholo-
gists, and community health workers, who often may also
be closely involved in the overall management of a patient’s
care where risk information is routinely conveyed.

Another limitation of this review is the exclusion of
studies that examine risk communication in populations
that do not involve a patient-physician encounter. Given
the limited amount of time and interspersed nature of
the physician encounter for most non-acute patients, a
patient’s notion of risk may invariably be influenced by
what occurs prior to or after an encounter with a phy-
sician. A patient’s background, disposition, attitudinal
factors, and health literacy, interacting with outside
sources of risk information, can augment or attenuate a
patient’s acceptance and understanding of risk.

Lastly, a further limitation of this review is the exclu-
sion of review studies, studies that were conducted
before 2000, and the exclusion of foreign language
studies during the screening process, which limits the
range of articles that were screened for this review.
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Conclusion

While multiple research studies have been conducted
that explicate various ways in which physicians com-
municate risk to patients, there is a critical need for
further research on risk communication strategies
related to CVDs and diabetes. Research should focus on
developing targeted approaches that enhance patients’
understanding of their risk profiles. Recommendations
should provide evidence-based guidelines to assist
physicians and healthcare professionals improve risk
communication within clinical settings, with the goal
of facilitating patient comprehension that can support
sustained lifestyle and behavioural changes through
informed, evidence-based methods. Misalignment in
communication may lead to confusion, dissatisfaction,
and lack of clarity, which may impede the effective
management of chronic conditions.
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