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Abstract

Computerized clinical decision support systems (CDSS) are increasingly being used to facilitate the
role of clinicians in complex decision-making processes. This systematic review evaluates evidence
of the available CDSS developed and tested to support the decision-making process in primary
healthcare for stroke prevention and barriers to practical implementations in primary care settings. A
systematic search of Web of Science, Medline Ovid, Embase Ovid, and Cinahl was done. A total of
five studies, experimental and observational, were synthesised in this review. This review found that
CDSS facilitate decision-making processes in primary health care settings in stroke prevention
options. However, barriers were identified in designing, implementing, and using the CDSS.
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Introduction

A clinical decision support system (CDSS) helps healthcare institutions to analyze data from
electronic health records (EHRs) and make recommendations to physicians by sending prompts and
reminders in real-time'. CDSS systems can be divided into three general types: diagnostic, patient
management, and alerts and reminders'. The computer-based CDSS analyses EHR data and, as a
result, transmits alerts and prompts to assist health care practitioners in adopting clinical guidelines
throughout the provision of care. A CDSS platform leverages patient data to give health care
practitioners with individualised assessments and interventional recommendations based on
scientific evidence'2.

For example, CDSS can incorporate a reminder for overdue screening services for stroke risk
factors?. This enables the system to use patients’ history, results from clinical tests, and symptoms to
assess their risk of having a stroke or one recommending treatment options to be considered by the
healthcare provider depending on the patient’s risk of stroke2. A CDSS tool may also suggest
lifestyle modifications that the physician and patient can explore togetherz.

This systematic review aims to identify available decision support systems or tools that have been
developed and tested to support the decision-making process in primary healthcare to prevent
stroke in primary care settings.



CDSS improves the screening of the risk factors that indicate the occurrence of a stroke?+s. The
significance of using CDSS to improve stroke prevention is justified by the number of fatalities and
morbidities due to stroke in the recent past. Saini et al. (2021) report in the analytical report of global
epidemiology of stroke that cases have risen from 1990 through 2016¢. In 2016, 80.1 million cases of
stroke were reported worldwide. On gender-grouped data, there were 41.1 million (38.0—44.3) cases
among women and 39.0 million (36.1—42.1) among mené. Feigin et al. (2017) reported that over time,
the burden of stroke, that is the resultant health complications after stroke, has risen since 1990°.
Even in small populations, the prevalence of stroke is observed at 2368 and 2967 per 100,000
(crude and age-adjusted respectively)é. This can be reflected in the global stroke burden as reported
by the World Stroke Organization (WSO) in the 2022 stroke fact sheet®. Between 1990 and 2019, the
fact sheet reported rises of 43.0 percent deaths from stroke, 70.0 percent increase in incident
strokes, 143.0 percent disability-adjusted life-years (DALY's) lost, and 102.0 percent prevalent
strokes)". These numbers have climbed beyond 100 million cases annually, thus increasing the risk
of patient death.

These increased risk levels demand more preciseness to help primary care providers prevent the
occurrence of strokes and other fatal cardiovascular diseases. Computer-aided diagnostics and
detection tools are therefore getting appreciated every day in the medical domain to improve the
chances of patient survival in the most critical events.

Studies and other investigations have looked at the possibility of quality-of-care improvements by
looking at clinical outcomes related to morbidity and mortality for numerous health conditions. Bright
et al. (2012) reported that by looking at 148 randomized controlled trials (RCTs) assessing the
implementation of CDSS systems, healthcare processes seemed to improve preventive, diagnostic,
and prescriptive healthcare processes'. However, there was not enough evidence to warrant the
conclusion that the clinical outcomes improved.

Additionally, the review focused on the application of CDSS against multiple processes such as
cancer screening, immunization, and cardiovascular disease prevention. Three years after this
review, Njie et al. (2015) carried out a review seeking to fill the gaps of evidence left by Bright et al.
(2012). In their findings, Njie et al. (2015) confirmed the results of Bright et al. (2012) with an addition
of the significance of CDSS in disease treatment'. The specificity of this review was lacking hence
the recommendation that further research should concentrate on practice-based settings to better
understand barriers encountered by implementers and challenges posed by generic, mass-produced
EHR software not tailored to practices’ needs.

Following the recommendation by Njie et al, (2015), this systematic review looked at the primary
care setting and evaluated the performance of CDSS in preventing a single clinical outcome (first
stroke). Therefore, the article is a systematic review carried out to identify the available decision
support systems or tools that have been developed and tested to support the decision-making
process in primary healthcare to prevent stroke in primary care settings. It also identified the barriers
facilitators encountered during design, implementation, or using CDSS and summarized the core
aspects of the decision aids.

Materials and Methods

Systematic Review Objectives
1. To identify available decision support systems or tools that have been developed and tested
to support the decision-making process in primary healthcare to prevent stroke.

2. To identify any barriers or facilitators encountered during design, implementation or using
CDss.



3. To summarize the core aspects of the decision aids.

Key terms: Clinical, decision support system, tools, computerized, electronic
health records, prevention, stroke
Search Strategy

The search of this systematic review started March 1, 2021 and finished in September 2021 and
includes papers from the initiation of each database to 2021. The search was carried out using key
terms and search terms outlined in Table 1. Keywords like clinical decision support system, tools,
computerized, electronic health records, prevention, and stroke were used to build a search strategy.
The databases of Web of Science (1970-present), Medline Ovid (1950 to present), Embase Ovid
(1980 to present), and Cinahl (1981 to present) were searched. In addition, a manual search was
conducted of the references to identify any missing papers. The search was repeated just before
starting the analysis stage to avoid missing any new studies eligible for inclusion.

Inclusion and Exclusion Criteria

Inclusion considered studies focusing on the prevention of stroke in primary care using CDSS.
These studies had to be original papers in English that implemented CDSS in primary care settings
with the aim of preventing stroke. A study was only included if patients were adults who had visited
primary care. Clinical management in the study had to have used CDSS systems, tools, or
applications to manage these adult patients' risk factors.

Study Selection & Data Extraction

The search results were uploaded to Covidence, a web-based program designed to manage the
screening process in systematic reviews. Titles and abstracts were initially screened by two
reviewers (SA, ST) independently. Then, full paper evaluations were conducted by the two
reviewers independently. In case of disagreement, the papers were sent to a third reviewer for
solving the disagreement. Data extraction of the study type, country, settings, methodology
(population and sample size, sampling methods, data collection, and data analysis), intervention,
and outcome were carried out. These data were extracted using an Excel spreadsheet.
Characteristic of studies and results and relationship was systematically summarized by narrative
synthesis.

As shown in the PRISMA diagram, records Identified from the databases based on our search
strategy were 159, the abstract and title screening was done for 141 studies, 18 duplicate papers
were removed. One hundred and forty-two studies were screened by two reviewers independently
where 116 studies were excluded, and only 26 were included for the full-text screening. Only five
papers were included in the systematic review. The other 21 papers were excluded because of the
following reasons they were not primary papers, they were not relevant to primary care, or they were
not related to the prevention of stroke.

Figure 1
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Quality Assessment QA (Risk of bias)

The default QA template in Covidence is Cochrane’s Risk of Bias (RoB) and was used with the
Critical Appraisal Skills Program (CASP) tool to assess the methodological quality of the RCT
papers selected for retrieval by two independent reviewers before they were included in the review.
The AXIAL tool was used to assess the quality of the cross-sectional studies.

From the qualitative data, a thematic synthesis was be used to identify significant categories and
themes. The evidence from the SR of qualitative research methods was used to determine how
much confidence can be placed in qualitative finding.

Tables 3, 4, and 5 represent the results of this assessment. Four out of the five studies considered
as high level of quality, the remain considered average. The major methodological limitations were
the lack of groups similarity and the risk-benefits analysis of the studies.



Results

Characteristics of the Studies Included

A sum of 470,392 patients at a high risk of stroke were assessed in the five studies®*”included in
this systematic review. These patients were assessed in primary care settings distributed in various
parts of the world, including the Netherlands (Arts et al., 2017), Sweden (Karlson et al., 2018), Italy
(Mazzaglia et al., 2016), Denmark (Bonnevie et al., 2004), and Australia (Wang & Bajorek, 2016).
Three of the studies were cluster randomized trials (Mazzaglia et al., 2016; Arts et al., 2017; Karlson
et al., 2018), two were a cross-sectional studies (Wand et al., 2016; Bonnevie et al., 2004). The five
studies had research investigations conducted in the years ranging between 2004 and 2018.
Bonnevie et al. (2004) was the earliest study, while Karlson et al. (2018) were the latest. For
additional details, see Table 2.

Core Aspects of the CDSS Tools

A typical CDSS tool should have three core aspects: the user interface, the processing layer or
inference engine, and the data management layer, which acts as the system’s base’®. The three
aspects work collaboratively to complete the architecture of a CDSS tool. Clinical data, patient data,
and the system’s knowledge algorithms are executed at the base. The inference engine then
processes this information and relays it to the interface layer in the form of alerts, recommendations,
and reminders “The user interface can be accessed on any device; mobile messages, mobile
applications, web, or on the dashboard of an EHR system. In the five studies, the recurrent aspect of
the CDSS tools used was the integration capability of the CDSS and the EHR system of the
institution where the study was set.

CDSS Tools Developed

Knowledge-based CDSSs

Knowledge-based and non-knowledge-based are common classifications for CDSS in healthcare.
The CDSS in the reviewed studies are all knowledge-based, where in these systems, rules are
developed (IF-THEN statements), with the system obtaining data to assess the rule and providing an
action or result 2.

Karlsson et al. (2018) looked to establish whether the CDSS tool increases adherence to guidelines
regarding the prevention of stroke in atrial fibrillation (AF) patients™. In this research, Cambio
Healthcare Systems built a computerised tool integrated into EHR with primary care providers and
cardiologists. This CDSS predicts AF, a key stroke risk factor, using EHR data. The CDSS alerts the
doctor of a risk factor and suggests a treatment.

For Wang & Bajorek (2016), the CDSS model was meant to facilitate the prescription of two
antithrombotics, warfarin or NOACs. Wang & Bajorek (2016) did use an improved Computerised
Antithrombotic Risk Assessment Instrument 2.0 instead of an interactive tool (CARATV2.0)2'. Wang
& Bajorek (2017) discovered promising results in optimising antithrombotic treatment, they found that
CARATV2.0 increases antithrombotic usage and lowers stroke risk. A significant increase in
antithrombotic was experienced in the first application of the NAOCs CARATV2.0 2

Bonnevie et al. (2004) used the PRECARD® program. The model was designed to test the
preventive abilities of the tool against cardiovascular risks using the Copenhagen Risk Score. The



recommendations are based on sex, age, previous heart disease, a familial predisposition to heart
disease, systolic blood pressure, diabetes, lifestyles like smoking, body mass index (BMI), and high-
density lipoprotein (HDL) cholesterol*. Previously, Thomsen et al. (2001) had published the
development research of the PRECARD® program and approved its probability of improving the
clinical prevention of strokez. Despite its ability to improve the quality of cardiological risk
preventiveness in primary care, the tool has been the response for a 14 percent increase in waiting
time ™

Similarly, Arts et al. (2017) developed a CDSS tool that drew patient data and based
recommendations on the Dutch general practitioners’ guidelines for atrial fibrillation. This CDSS tool
was implemented to be non-obtrusive to the general practitioner’s flow of activities to improve
guidelines'. The increased effectiveness, in this case, is a result of non-interruptive
recommendations and responses.

In the Italy-based study by Mazzaglia et al. (2016), the investigators used the Health Search
Cegedim Strategic Data Longitudinal Patient Database (HS-CSD-LPD)*. It uses Health Search
Network data to make recommendations to the medical practitioners involved in the study. The
usage of HS-CSD-LPD has not been very widespread compared to other tools like the PRECARD®
program and CARATV2.0.

The design of Mazzaglia et al. (2016) sought to ascertain the hypotheses that CDSS will increase
the use of preventive therapies to cardiovascular therapies and, by so doing, reduce the dependency
on drugs™®.

Effectiveness of CDSS to Prevent Stroke

The general usefulness of CDSS is to ease the work of the physicians as well as lowering the risk of
various health conditions. The risk of stroke has been assessed on the fronts of diagnosis,
treatment, and prevention and can be monitored and greatly lowered through timely and
computerized decision prompts'2',

CDSS and Stroke Screening

CDSS tools have demonstrated abilities to lower the risk of stroke by monitoring most risk factors.
However, Mazzaglia et al. (2016) found that the system's number of alerts sent is so large that it had
to be discontinued from screening. Despite such decisions poking holes in the logic of useability, the
larger health informatics literature can agree that such alerts cannot be ignored unless the
functionality is not in use (). Karlsson et al. (2018) standardized the CHA2DS2-VASc tool to activate
a patient with AF diagnosis'. The tool was, however, not very useful in diagnostics, despite relaying
the risk traits of stroke, a CDSS cannot provide a certain diagnostic.

CDSS and Clinical Guidelines Adherence

Clinical guidance adherence was assessed by two of the included studies (Arts et al., 2017;
Karlsson et al., 2018)''7. Notably, the use of CHA2DS2-VASc by Karlsson et al. (2018) produced
significant results indicating adherence differences after 12 months of follow-up between groups
using the tool and the control. The difference in findings between the CDSS group and the control
was (73.0%, 95% CIl 64.6%—81.4%) versus (71.2%, 95% Cl 60.8%—81.6%) p = 0.013. Echoing
these results, Arts et al. 2017 reported a 10 to 20 percent absolute effect size and adherence rate of
the randomized groups in the study whose prompts are ignored with a reason; and whose prompts
are ignored without reason). In a subsequent study, Arts et al. (2017) could not establish a



significant difference between the interventional (55 percent) and control (50 percent) groups in
terms of sticking to the therapeutic prompts.

Discussion

The use of Clinical Decision Support Systems (CDSS) in stroke prevention has the potential to bring
about significant benefits to patient outcomes. These benefits include enhanced accuracy and
efficiency in identifying high-risk patients, improved adherence to evidence-based guidelines for
stroke prevention, and earlier diagnosis and intervention. However, the implementation of CDSS in
clinical practice is not without potential risks. This paper explores the possible downsides of CDSS in
stroke prevention, including the increased workload for healthcare providers, potential loss of
personal interaction between providers and patients, and the risk of overreliance on the CDSS,
leading to overdiagnosis or overtreatment.

In an effort to enhance the pharmacological management of high-risk cardiovascular patients in
primary care, Mazzaglia (2016) created CDSS. The findings of their study were encouraging,
demonstrating that the implementation of CDSS led to a positive impact on the quality of care for
diabetic patients’.

Wang (2016) developed a decision support tool called the Computerized Antithrombotic Risk
Assessment Tool version 2.0 (CARATV2.0) to help doctors decide whether to use novel oral
anticoagulants (NOACSs) or warfarin to prevent strokes in older patients with AF2'. While the tool
improved the use of antithrombotic treatment, it also led to more frequent prescription of blood
thinners than what general practitioners typically do. This suggests the potential for overtreatment,
where patients receive unnecessary or excessive treatment, and highlights the importance of
optimizing treatment utilization to prevent potential harm to patients.

In terms of adherence to clinical guidelines, Karlsson et al. (2018) discovered that integrating a
clinical decision support (CDS) tool for stroke prevention into the EHR has the potential to enhance
adherence to stroke prevention guidelines for patients with AF. AF is associated with significant
morbidity, especially in stroke patients. Karlsson et al. (2018) demonstrated that the use of a CDS
could improve adherence to guidelines for anticoagulant therapy in patients with AF. The automated
CDS tool integrated into EHRs functioned by producing an alert for AF patients at risk of stroke if
they did not receive appropriate treatment. This intervention is straightforward and ultimately
increased the utilization of anticoagulants in patients with atrial fibrillation. Nevertheless, Karlsson et
al. (2018) noted that the difference is small in comparison to cases where the CDS tool was not
used, the capability of CDS cannot be underestimated. It actually indicates the potential for further
enhancements that might lead to compounding beneficial effects on patient care.

Bonnevie et al. (2005) conduct a study on the implementation of a program (PRECARD®) used for
electronic cardiovascular disease risk assessment and management by general practitioners in
Denmark™. They not only access its usage but also attitudes towards the program. It was reported
that by using the program, there was a favourable effect on the interaction between general
practitioners and patients. Even so, there were some general practitioners that were reported to
have stopped using the program citing reasons such as technical problems and incompatibility of
routines with the program.

Despite the potential benefits of CDSS in stroke prevention, studies such as that conducted by Arts
et al. (2017) have shown that CDSS are not always effective in increasing adherence to clinical
guidelines. Specifically, the study found no significant difference in guideline adherence between
patients where a CDSS was used and control groups. Interestingly, both the intervention and control



groups showed an increase in guideline adherence during the trial period. In light of these findings,
Arts et al. (2017) recommend that future efforts to implement CDSS in clinical practice should focus
on improving multi-domain CDSS to address challenges in implementation and facilitate their
effectiveness in real-world settings*®.

Implications

The findings from various studies on the effectiveness of CDSS in preventing first stroke in primary
care are inconclusive, highlighting the need for further research in this area. While some studies
have shown promising benefits, the variability in CDSS characteristics and the heterogeneity of
results indicate that more investigations are necessary to draw stronger conclusions.

Therefore, future studies should focus on identifying ways to improve CDSS effectiveness in
preventing stroke, particularly by exploring the pre-implementation and implementation processes
and the human factor, which can play crucial roles in determining the effectiveness of CDSS in real-
world settings. Given the potential for CDSS to enhance stroke prevention in primary care, it is
important to continue studying and improving the effectiveness of these systems.

This systematic review carries significant implications as it underscores the potential benefits of
CDSS in preventing stroke in primary care, emphasizing the possibility of substantial advantages
that such systems may offer and their ability to enhance the communication and collaboration
between patients and general practitioners.

Limitations

The scarcity of data stemming from the analyzed studies impedes the formation of definitive
conclusions regarding the efficacy of CDSS in preventing stroke in primary care. Furthermore, the
presence of heterogeneous results, characterized by varying degrees of beneficial outcomes,
underscores the urgency of additional investigations aimed at attaining more consistent and robust
results. Additionally, the absence of pre- and post-intervention measurements to evaluate the role of
CDSS in stroke prevention poses another obstacle that necessitates further exploration in
subsequent studies.

Conclusion

CDSS can improve primary care outcomes and prevent disease occurrence. While most
interventions achieve only small to moderate improvements in patient outcomes, some studies
demonstrate the potential benefits of CDSS in preventing strokes and enhancing primary care.
However, designing reliable CDSS remains a challenge. Future research should explore new ways
of designing such systems to ensure reliability.
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Table 1: Search Strategy Table

Database

Ovid (Medline and Embase)

Science Direct

Cinahl

Search Strategy
Clinical? Decision? Support? Systems

Or

Computerized Decision? Support? Tools
Or

CDSS

AND

prevent

AND

Stroke

AND

Primary care
TS=(“Clinical? decision? support? systems” OR

“Algorithm” OR decision OR tool)” OR
AND

TS= “Prevention”

TS= Stroke

TS= primary care
Clinical decision support systems

Decision Support Systems, Clinical
CDSS

TX prevent

TX Stroke

TX Primary care



Table 2: Studies characteristic
Lead Author, Year: Yishen Wang MBBS, 2016

Study Title: Clinical pre-test of a computerised antithrombotic risk assessment tool for stroke
prevention in atrial fibrillation patients: giving consideration to NOACs

Country: Australia

Aim of Study: The study wanted to pre-test a CDSS tool that would help clinicians in selecting
antithrombotics.

Study Design:A cross-sectional study

Setting: 369 general practice patients with atrial fibrillation (AF) participating in the previous study
(2012) were involved here. Their age was =65 years with a confirmed diagnosis of AF New South
Wales. Their information was available in the former study database.

Participants Characteristics: 393 patients with AF [mean age 78.0 (x7.0) years], 54.5% were male
and 45.8% (n = 180) were aged =80 years.

Type of CDSS Tools Utilized: An updated version of CARATV2.0 based on latest clinical evidence.

Outcomes: CARATV2.0 recommended warfarin for 360 (91.6%) patients, NOAC for 5 (1.3%) patien
ts, either rivaroxaban or apixaban for 6 (1.5%) patients, andapixaban for 9 (2.2%). This was in the ca
se where warfarin was recommended as first-line therapy.

Lead Author, Year: Lise Bonnevie, 2004

Study Title: The use of computerized decision support systems in preventive cardiology-principal
results from the national PRECARD@ survey in Denmark

Country: Denmark

Aim of Study: Conduct a cardiovascular disease risk assessment and management in Danish
patients since 1999 using the PRECARD® program.

Study Design: A cross-sectional study

Setting: 3568 general practitioners registered in Denmark were contacted. An online survey
conducted on 592 general practitioners in Denmark.

Participants Characteristics: 400/3568 took the postal survey and 291/400(73%) responded. The
participants were subdivided into users 60(22%) [males 45(75%)] and mean age 49.7 years, ex-user
28(10%) [males 18(64%)] and mean age 51 years, and never user 191(68%) [males 126(66%)] and
mean age 51.7 years.



Type of CDSS Tools Utilized: The PRECARD® program for CVD risk assessment and
management.

Outcomes: 21.5% GPs use the program, 10% have used it before, and the program is utilized at a

rate of 64% weekly. The usage of the program affects the patients favourably by enhancing the
dialogue between them and the practitioner. However, it also prolongs consultation time.

Lead Author, Year: Lars O. Karlsson, 2018

Study Title: A clinical decision support tool for improving adherence to guidelines on anticoagulant
therapy in patients with atrial fibrillation at risk of stroke: A cluster-randomized trial in a Swedish
primary care setting (the CDS-AF study)

Country: Sweden

Aim of Study: To assess whether adherence to guidelines regarding the prevention of stroke can
be increased by using a CDSS tool.

Study Design: A cluster randomized trial

Setting: 444,347 Swedish patients obtained from 43 primary care clinics county of Ostergétland will
be into CDSS and control groups for the randomized study.

Participants Characteristics: Patients with atrial fibrillation at risk of stroke, 43 primary care clinics
in the county of O stergd tland, Sweden (population 444,347, patients with AF

Type of CDSS Tools Utilized: A CDSS embedded in a standard electronic health record (EHR) and
uses medical record data to identify patients with AF and one or more risk factors who have not yet
been prescribed anticoagulant medication, according to the CHA2DS2-VASc algorithm.

Outcomes: CARATV2.0 suggested any NOAC for 279 (70.9%) patients, rivaroxaban or apixaban fo

r 80 (20.4%) patients, apixaban for 9 (2.3%) patients, and warfarin for 12 (3.1%) patients. This was i
n the case of where NAOCs were recommended as first-line therapy.

Lead Author, Year: Giampiero Mazzaglia, 2016

Study Title: Effects of a computerized decision support system in improving pharmacological
management in high-risk cardiovascular patients: A cluster-randomized open-label controlled trial.

Country: Italy

Aim of Study: Testing if using CDSS can favourably affect the prevalence of preventive therapies
according to the recommendation guidelines and check whether the number of days of drug
interactions will reduce among patients with a high risk of cardiovascular diseases.

Study Design: A cluster randomized controlled trial



Setting: 197 general practitioners were randomly assigned to groups that will either receive alerting
computerized decision support system integrated into standard software (intervention arm) or the
standard software alone (control arm)

Participants Characteristics: Diabetic patients, 21230 patients with diabetes, 3956 with acute
myocardial infarction, and 2158 with stroke were analysed, 197 Italian general practitioners, high-risk
cardiovascular patients.

Type of CDSS Tools Utilized: A CDSS embedded in a standard EHR and uses medical record
data to identify patients with AF and one or more risk factors who have not yet been prescribed
anticoagulant medication, according to the CHA2DS2-VASc algorithm.

Outcomes: For 279 (70.9%) patients, CARATV2.0 recommended any NOAC, rivaroxaban or
apixaban for 80 (20.4%) patients, apixaban for 9 (2.3%) patients, and warfarin for 12 (3.1%) patients.
When NAOCs were suggested as first-line therapy, this was the situation.

Lead Author, Year: Derk L. Arts, 2017

Study Title: Effectiveness and usage of a decision support system to improve stroke prevention in
general practice: A cluster randomized controlled trial

Country: The Netherlands

Aim of Study: Using a non-obtrusive CDSS integrated into the workflow to increase guideline
adherence. Also, to figure out why people don't follow guidelines.

Study Design: A cluster randomized controlled trial

Setting: A randomized control experiment on the Dutch general practices. To prevent contamination
bias, randomization was done at the GP practice level. The allocation ratios were 2:1:1 and 1:1:1.
The 'sample’ function was used to generate a random sequence from the list of GP practices
provided by DA in the statistical environment R. GPs were aware that they were assigned to a
system variant, but they were unaware of their assignment and how the variants differed.

Participants Characteristics: 781 patients were included randomized into post-study control (259
patients) [mean age(SD): 73.73 (14.7)] and post-study intervention (522 patients) [mean age(SD):
72.79 (12.61).

Type of CDSS Tools Utilized: Real-time, non-interruptive, and based on data from electronic health
records were all attributes positively associated with effectiveness when a decision support system
was established. The recommendations were based on the CHA2DS2-VAsc for stroke risk
stratification, which is used in the Dutch general practitioners guideline for atrial fibrillation.

Outcomes: There was a decreased utilization of the system (5%) which dropped over time. There
was a 58% rate of dismissal and 42% rate of acceptance to notifications (76 were responded to).
Acceptance had improved in both groups by a factor of 8% and 5% but the difference was not
significant between the analysed groups.



Table 3: Cochrane’s Risk of Bias (RoB)

Table 4: The CASP assessment table below represents the appraisal of three
RCTs included

Did the studv address a clearly focused research question? Y Y
Was the assignment of participants to interventions randomised? Y Y
Were all participants who entered the study accounted for at its conclusion? CT CT

Were the participants_ investigators_ and the people assessing/analysing outcome/s

“blind’ to intervention they were given? Y CT

Were the study groups similar at the start of the randomised controlled trial? Y N

Apart from the expennmental intervention_ did each study group receive the same level

of care (that 1s, were they treated equally)? Y N
Were the effects of intervention reported comprehensively? Y Y
Was the precision of the estimate of the intervention or treatment effect reported? CT CT
Do the benefits of the experimental intervention outweigh the harms and costs? N N
Can the results be applied to your local population/in your context? CT CT

Would the experimental intervention provide greater value to the people in vour care

than any of the existing interventions? Y Y




Table 5: The AXIAL assessment table below represents the appraisal of all the
two cross-sectional studies included



Introduction

Were clear aims and objectives of the study used? Y T
Methods

Was the study design appropriate for the stated aim of the study? Y ¥

Was the sample size justified? Y Y

Was the target/reference population clearly defined? (Is it clear who the

research was about?) T T

Was the sample frame taken from an appropriate population baze zo

that it closely represented the target/reference population under

investigation? N N

Was the zelection process likely to select subjects/participants that were

representative of the target/reference population under investizgation? NA NA

Were meazsures undertalen to address and categorise non-responders? | N T

Were the risk factor and outcome variables measured appropriate to the

aims of the study? Y ¥,

Were the risk factor and outcome variables measured correctly using

instruments/measurements that had been trialled, piloted or published

previously? Y ;.2

Is it clear what was used to determined statistical significance and/or

precision estimates? (e.g, p-values, confidence intervals) N Y

Were the methods (including statistical methods) sufficiently described

to enable them to be repeated? N N




Were the basic data adequately deseribed? NA NA

Does the response rate raise concerns about non-response bias? N i
If appropriate, was information about non-responders deseribed? N N
Were the results internally consiztent? Y g

Were the results presented for all the analyses described in the

methods? ¥ ¥
Diiscussion
Were the authors' dizcuszions and conclusions justified by the results? | Y Y
Were the limitations of the study discuszed? Y N
Others

Were there any funding sources or conflicts of interest that may affect

the authors™ interpretation of the results? N N
Was ethical approval or conzent of participants attained? Y M
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