
R E S E A R C H Open Access

© The Author(s) 2024. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included 
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The 
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available 
in this article, unless otherwise stated in a credit line to the data.

Alsalemi et al. BMC Health Services Research          (2024) 24:126 
https://doi.org/10.1186/s12913-024-10568-1

BMC Health Services Research

*Correspondence:
JP Lafrance
jean-philippe.lafrance@umontreal.ca
1Département de pharmacologie et physiologie, Université de Montréal, 
Montréal, Canada
2Centre de recherche de l’Hôpital Maisonneuve-Rosemont, Montréal, 
Canada

3College of Pharmacy, Qatar University, Doha, Qatar
4Faculty of Pharmacy and Pharmaceutical Sciences, University of Alberta, 
Edmonton, Canada
5Ingram School of Nursing, McGill University, Montreal, Canada
6School of Pharmacy, University of Waterloo, Waterloo, Canada
7Service de néphrologie, CIUSSS de l’Est-de-l’Île-de-Montréal, Montréal, 
Canada

Abstract
Background Clinical decision-support (CDS) tools are systems that provide healthcare providers (HCPs) with 
recommendations based on knowledge and patient-specific factors to facilitate informed decisions.

Objectives To identify the key components of a CDS tool that are most important to HCPs in caring for older adults 
with kidney disease, and to understand the facilitators and barriers toward using CDS tools in daily clinical practice.

Methods Design: A cross-sectional survey of Canadian HCPs was undertaken. Data collection: Participants affiliated 
with a provincial college, nephrology organization, or advocacy body were contacted. The survey was conducted 
between August and October 2021. Instrument: A 59-item questionnaire was developed and divided into five main 
domains/themes. Analysis was done descriptively.

Results Sixty-three participants completed the questionnaire. Physicians (60%) and pharmacists (22%) comprised 
the majority of the participants. Most of the participants were specialized in nephrology (65%). The most important 
components in a CDS tool for prescribing to older patients with kidney disease were the safety and efficacy of the 
medication (89%), the goal of therapy (89%), and patient’s quality of life (87%). 90% were willing to use CDS tools and 
57% were already using some CDS tools for prescribing. The majority of the participants selected the validation of CDS 
tools (95%), accompanying the recommendations by the supporting evidence (84%), and the affiliation of the tools 
with known organizations (84%), as factors that facilitate the use of CDS tools.

Conclusion CDS tools are being used and are accepted by HCPs and have value in their assistance in engaging 
patients in making well-informed decisions.
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Introduction
Clinical decision support (CDS) tools are standardized 
instruments that are intended to support clinical deci-
sion making. They are used to achieve best practice by 
providing tailored recommendations based on clini-
cal protocols, clinician’s knowledge, and patient’s health 
information [1–3]. Research has linked the use of CDS 
tools to a number of benefits, including reducing the 
incidence of prescribing errors, improving adherence to 
clinical practice guidelines (CPGs), reducing unnecessary 
lab orders, and workflow improvement [3, 4]. Conversely, 
CDS tools have also been associated with inadequate 
documentation, disturbing the communications between 
the patient and the clinician, and causing unnecessary 
referrals [3, 4]. 

Older adults usually present with several comorbidi-
ties and show heterogeneity and complexity [5]. Applying 
recommendations from different disease-specific CPGs 
to each comorbidity of older patients can result in a mul-
titude of conflicting recommendations [6]. This can be 
challenging for clinicians and could potentially leave the 
ultimate decision to expert opinion, rather than evidence-
based medicine (EBM) [6, 7]. As a result, older patients 
are at high risk of receiving sub-optimal or inappropri-
ate treatments [7]. Thus, CDS tools are hypothesized to 
be useful in caring for complex cases with multimorbid-
ity and polypharmacy, including those of older patients. 
CDS tools can be an effective approach to aid in clinical 
decision-making and prescribing practices, and have the 
potential to improve the quality of care and the appli-
cation of CPGs while providing personalized recom-
mendations [8]. To achieve this goal, CDS tools should 
be customized for prescribing to older adults. There are 
several aspects that older adults consider as priorities in 
their therapy plans [9]. These may include quality of life, 
goals of therapy, and remaining life expectancy [9]. 

The objectives of this study are to (1) identify the key 
components of a CDS tool that are most important to 
HCPs in caring for older adults with kidney disease; and 
(2) understand the facilitators and barriers toward using 
CDS tools in daily clinical practice.

Methods
Study Design: We conducted a cross-sectional survey of 
HCPs who reside in Canada in the period of August and 
October 2021.

Data collection
A 59-item questionnaire was developed and divided into 
five main domains/themes (Supplementary file). The 
questionnaire was designed to capture HCPs’ perspec-
tives about the use of CDS tools in their daily clinical 
practice, covering the following themes: (1) description 
of the HCPs’ clinical practice, (2) the use of CDS tools 

in clinical practice (3) key components of CDS tools, (4) 
barriers and facilitators to the use of CDS tools, and (5) 
attitudes towards using CDS tools. Items were developed 
based on literature review, and survey drafts were dis-
cussed among the research team members and experts 
to ensure face and content validity. The final draft was 
composed of a mix of question types to generate data 
for the study including multiple choice questions, Lik-
ert scale, and open-ended questions. Respondents were 
asked to rate potential facilitators or barriers using a 
5-point Likert scale, where 1 = strongly disagree, 2 = dis-
agree, 3 = neutral, 4 = agree, and 5 = strongly agree. A 
preface was included at the beginning of the survey to 
define CDS tools and provide links to examples used in 
clinical practice, and to ask the participants to tailor their 
responses to the care of older adults with kidney disease. 
The survey questions were delivered in digital format 
through an online platform (LimeSurvey®). The survey 
was conducted in English.

Expert review
The survey was sent to four HCPs practicing in different 
settings and different healthcare disciplines for compre-
hensive content review. The experts represented various 
disciplines, including pharmacy, medicine, and nursing.

Participants: Physicians, pharmacists, and nurse prac-
titioners who were currently in practice in Canada were 
eligible to participate.

Ethics approval
This study was approved by Research Review Office of 
the CIUSSS de l’Est-de-l’Île-de-Montréal Institutional 
Review Board, and it was conducted according to the 
Declarations of Helsinki. Informed consent was obtained 
from all subjects before participating in the survey study.

Participants recruitment
Potential participants were healthcare providers who 
were practicing in Canada. They were approached 
through different Canadian healthcare societies and 
associations, including Société québécoise de néphrologie, 
Diabète Québec, Association professionnelle des pharma-
ciens salariés du Québec (APPSQ), Association des phar-
maciens des établissements de santé du Québec (APES), 
CanadianSociety of Nephrology, Canadian Medical Asso-
ciation, Canadian Pharmacists Association and related 
provincial bodies, Canadian Society of Hospital Pharma-
cists, Canadian Nurses Association, Association Québé-
coise des Infirmières et Infirmiers, and Canadian Diabetes 
Association. Potential participants were contacted by 
email by the administrators of the associations on behalf 
of the researchers and were sent invitations for participa-
tion. Invitations to associations were sent at least twice, 
and individual reminders were sent before one week of 
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the survey deadline. The invitations were sent in August 
2021 and responses were collected in October 2021, with 
a target sample of a minimum of 100 participants.

Statistical analysis
Descriptive analysis of frequencies and percentages were 
used to describe nominal data, while mean with standard 
deviation (SD) and median with interquartile range (IQR) 
were used to describe continuous data. Likert scale ques-
tions were analyzed by combining agree and strongly 
agree versus neutral, disagree, and strongly disagree. Sta-
tistical analysis of the data were conducted using Micro-
soft Excel® version 16.

Results
Sixty-three HCPs completed the survey which was lower 
than the recruitment target of the study. Response rate 
could not be estimated as the authors did not have the 
number of professionals who received the invitations 
through their professional organizations.

1) Description of the HCPs’ clinical practice
Table 1 shows that most of the participants were physi-
cians (60%), followed by pharmacists (22%) and nurse 
practitioners (17%). Most of the participants were spe-
cialized in nephrology (65%), followed by family medi-
cine (16%) and geriatrics (11%). Almost half of the 
participants were practicing in teaching hospitals or aca-
demic centers (49%), while one-third were practicing in 

community hospitals (30%). Only 15% reported working 
currently in outpatient or ambulatory clinics. Almost half 
of the participants had practiced for less than 10 years in 
their area of specialization compared to one-third with 
experience of 10–20 years, and 22% reporting a post-resi-
dency experience of > 20 years.

2) The use of CDS tools in clinical practice in the care of 
older adults with kidney dysfunction
The preferred way to access CDS tools according to the 
participants was via smartphone application (73%), web-
based interface (54%), integrated program in the elec-
tronic health records (EHR) (43%), then as pocket card 
(8%). Only 6% of the participants selected paper-based 
CDS tools as a preference. Two-thirds (64%) of the par-
ticipants provided examples of some of the CDS tools 
they used in their daily practice. These tools fit into three 
main categories, as follows: CDS tools databases and 
platforms - like the Canadian Deprescribing Network, 
CDS tools integrated in drug information databases or 
medication management systems - including UpToDate®, 
and risk scores calculators– such as Kidney Failure Risk 
Equation and Framingham risk score calculators [10, 11]. 
More than a half of the participants (56%) reported that 
they documented their use of the CDS tools. Participants 
documented their use mainly in the patient’s file/chart, 
either in the clinical or progress notes or in the summary 
section.

3) Key components to include in a CDS tool
Table 2 shows that the large majority of the respondents 
(92%) rated the safety profile of a medication as a fairly or 
very important key component of the CDS tool to assist 
in making prescribing decisions for older adults in the 
care of older adults with kidney dysfunction. The effec-
tiveness of the medication and the evidence level sup-
porting the safety of therapy were both the second highly 
rated key components (89% each), while the goal of ther-
apy was rated third (87%). In contrast, the lowest rated 
components were the involvement of patient’s family in 
taking care of the patient (38%), patient’s financial status 
(41%), and the cost of therapy (55%). The majority of the 
respondents (> 80%) agreed that the patient’s willingness 
to adhere to therapy, their remaining life expectancy, and 
their level of independence and functional capacity were 
key in prescribing decisions for older adults.

4) Barriers and facilitators toward using CDS tools
Most participants indicated agreement or strong agree-
ment regarding factors that enhance the utilization of 
CDS tools in daily practice in the care of older adults 
with kidney dysfunction. These factors include the 
validation of CDS tools (95%; median: 4, Interquartile 
Range (IQR): 4–5), presenting recommendations with 

Table 1 Participants’ demographics (N = 63)
Profession n (Percentage)
Physician 38 (60.3%)
Pharmacist 14 (22.2%)
Nurse practitioners 11 (17.5%)
Speciality
Nephrology 41 (65.1%)
Family medicine 10 (15.9%)
Geriatrics 7 (11.1%)
Not applicable 5 (7.9%)
Internal Medicine 3 (4.8%)
Other 2 (3.2%)
Emergency medicine 1 (1.6%)
Surgery, general 1 (1.6%)
Practice Setting
Teaching hospital/academic medical centre 31 (49.2%)
Community hospital 19 (30.2%)
Outpatient/ ambulatory clinic 9 (14.3%)
Other 6 (9.5%)
Community pharmacy/drug store 4 (6.3%)
Years of Experience
< 10 years 28 (44.4%)
10–20 years 21 (33.3%)
> 20 years 14 (22.2%)
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Table 2 Key Components of the CDS tool. The question was: How do you personally evaluate the importance of the following 
components/factors in a CDS tool that can assist you in prescribing decisions for older patients (65 years or older)?
Questions and Answers Percentage
Components based on the American Geriatrics Society (AGS) recommendations
1. Patient's remaining life expectancy

Not at all important to slightly important 3%
Important to very important 97%

2. Patient's level of independence and functional capacity
Not at all important to slightly important 2%
Important to very important 98%

3. Patient's quality of life
Not at all important to slightly important 0%
Important to very important 100%

Patient-related factors
4. Patient's living situation (living alone, with family, or living in a nursing home)

Not at all important to slightly important 15%
Important to very important 85%

5. The involvement of patient's family in taking care of the patient
Not at all important to slightly important 23%
Important to very important 77%

6. Patient's financial status
Not at all important to slightly important 27%
Important to very important 73%

7. Patient's willingness to adhere to therapy
Not at all important to slightly important 5%
Important to very important 95%

8. Patient's history of adherence to drug therapy
Not at all important to slightly important 6%
Important to very important 94%

9. Patient's risk to develop a potential adverse drug reaction due to therapy
Not at all important to slightly important 5%
Important to very important 95%

10. The goal of therapy (curative, palliative, for symptoms relief, to prevent fatal events or to prolong life)]
Not at all important to slightly important 0%
Important to very important 100%

Medication-related factors
11. Cost of therapy

Not at all important to slightly important 13%
Important to very important 87%

12. Level of evidence of therapy's efficacy
Not at all important to slightly important 0%
Important to very important 100%

13. The effectiveness of the medication (e.g., how much it reduces HbA1c)
Not at all important to slightly important 4%
Important to very important 96%

14. Level of evidence of therapy's safety
Not at all important to slightly important 0%
Important to very important 100%

15. Safety profile of the medication
Not at all important to slightly important 0%
Important to very important 100%
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supporting evidence (84%; median: 4, IQR: 4–5), and 
affiliating the tools with recognized organizations (84%; 
median: 4, IQR: 4–5). At least 60%of participants agreed 
or strongly agreed on the following facilitators to use 
CDS tools: Using CDS tools as part of shared decision-
making with patients, the online accessibility of CDS 
tools, the availability of a number of recommendation 
options to choose from, and providing justifications with 
recommendations.

As presented in Table  3, respondents varied in their 
rating of time as a barrier to use CDS tools, as 38% 
strongly agreed or agreed that there is enough time to 
use CDS tools at the point of decision making [median: 
3 (IQR: 2–4)], and 46% strongly agreed or agreed that 
there is enough time to read the justifications of CDS 
tool’s recommendations [median: 3 (IQR: 3–4)]. More 
participants agreed that they will only use CDS tools that 
require less than 5  min to use [(60%); median: 4 (IQR: 
3–4)] compared to only using CDS tools that require less 
than 2 min [(41%); median: 3 (IQR: 2–4)]. The majority 
of participants felt comfortable using CDS tools in front 
of their colleagues [(83%); median: 4 (IQR: 4–5)] and to 
a lesser extent felt comfortable using the tools in front of 
their patients [(70%); median: 4 (IQR: 3–4)]. Using CDS 
tools in complex cases was not a barrier according to 73% 
of respondents [median: 4 (IQR: 3–5)].

5) Attitudes toward using CDS tools in practice
The vast majority (89%) of respondents reported willing-
ness to use CDS tools in their practice [median: 4 (IQR: 
4–5)]. Two-thirds [(65%); median: 4 (IQR: 3–4)] reported 
familiarity with one or more CDS tools that are available 
online, and 57% reported using CDS tools to help them 
with prescribing decisions [median: 4 (IQR: 2–4)]. 60% 
of respondents agreed that CDS tools are easy to use in 
daily practice [median: 4 (IQR: 3–4)].

As presented in Table 4, participants concurred (91%) 
that CDS tools are valuable for their ability to assist in 
making decisions based on EBM [median: 4 (IQR: 4–4)], 
in their potential to complement their clinical experi-
ence [(84%); median: 4 (IQR: 4–4)], and in improving 
efficiency in clinical care [(79%); median: 4 (IQR: 4–4)]. 
More than three-quarters of respondents perceived using 
CDS tools as a method to practice shared-decision mak-
ing by either helping them in discussing prescribing deci-
sion with their patients or in involving their patients in 
decision-making process.

Discussion
This survey study provided HCPs’ perspectives on what 
components are key to prescribing decision-making to 
older adults with kidney disease and what are the major 
facilitators and barriers toward using CDS tools in daily 
practice. The study presented that HCPs value the safety 

and effectiveness of medications when making prescrib-
ing decisions for older patients. In addition, HCPs do 
consider patients’ quality of life, willingness to adhere to 
therapy, their remaining life expectancy, and their level 
of independence as key components in taking prescrib-
ing decisions in this population. Factors that generally 
facilitated the use of Clinical Decision Support (CDS) 
tools included ensuring the credibility of the tool through 
validation and affiliation. The study presented that HCPs 
were willing to spare at most five minutes to use CDS 
tools, and the complexity of the clinical case was not a 
barrier to using CDS tools in daily practice. The study 
findings are crucial for the development of CDS tools 
aimed at guiding prescribing decisions for older adults 
with kidney disease. Factoring these key facilitators and 
barriers to CDS use in the care of older adults with kid-
ney disease into the design of CDS tools may promote 
effective implementation.

Computerized or non-computerized CDS tools can 
assist with engaging patients in decision making by pre-
senting the available options with their positive and nega-
tive effects while assisting them in relating their own 
personal goals with the clinical decision to be made [1]. 
Non-computerized tools are simple and basic decision-
trees and algorithms that are included in CPGs or some 
digital CDS resources like UpToDate® [3, 12]. Computer-
ized CDS tools are more comprehensive and can be inte-
grated into the EHR and provide recommendations at the 
point of care [3, 12].. Subsequently, CDS tools have been 
used to help clinicians in making decisions for complex 
cases of multimorbidity and to improve decisional com-
fort [1, 3]. 

This was the first study to discuss the key components 
of CDS tools that clinicians prioritize when prescribing 
for older adults, particularly the safety and effectiveness 
of medications. This indicates that clinicians are aware 
that older adults are more susceptible to adverse drug 
events due to age-related changes in pharmacodynam-
ics and pharmacokinetics, multimorbidity, and frailty, 
among others [13]. According to Clyne et al. prescrib-
ers understand the multifactorial nature of inappropri-
ate prescribing to older adults [14]. Prosser et al. found 
that prescribers were more willing to start a new medica-
tion if the supporting evidence of its safety and efficacy 
was strong [15]. The third highly rated key component of 
CDS tools according to our study is the patient’s quality 
of life. This falls along the American Geriatrics Society’s 
(AGS) recommendations in its stepwise approach for 
prescribing to older adults with multimorbidity, to con-
sider patients’ quality of life in prescribing decisions [16]. 
The AGS also recommends considering patient’s remain-
ing life expectancy and the ability to perform activities of 
daily living, as the patient’s prognosis is relevant to the 
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Questions and Answers Percentage
Time factors
1. There is enough time to refer to CDS tools at the point of decision-making (i.e. during patient’s appointment, during the rounds, etc.)
Disagree or Strongly disagree 35%
Neutral 27%
Agree or Strongly agree 38%
2. I will only use CDS tools that provide me with recommendations after asking a limited number of questions (e.g., less than 5 questions)
Disagree or Strongly disagree 24%
Neutral 30%
Agree or Strongly agree 46%
3. I will only use CDS tools that require less than 5 min
Disagree or Strongly disagree 19%
Neutral 21%
Agree or Strongly agree 60%
4. I will only use CDS tools that require less than 2 min
Disagree or Strongly disagree 37%
Neutral 22%
Agree or Strongly agree 41%
Credibility factors
5. I do trust CDS tools’ recommendations if they have been validated and tested
Disagree or Strongly disagree 2%
Neutral 3%
Agree or Strongly agree 95%
6. I do trust CDS tools’ recommendations if they have been affiliated with known organizations
Disagree or Strongly disagree 2%
Neutral 14%
Agree or Strongly agree 84%
7. I prefer to use CDS tools that are endorsed/supported by the hospital/clinic I work at
Disagree or Strongly disagree 18%
Neutral 41%
Agree or Strongly agree 41%
Accessibility-related factors
8. I prefer to use CDS tools that are available online
Disagree or Strongly disagree 3%
Neutral 21%
Agree or Strongly agree 77%
9. I prefer using CDS tools that provide computerized recommendations
Disagree or Strongly disagree 11%
Neutral 32%
Agree or Strongly agree 57%
10. I only use CDS tools if they are integrated into my clinical workflow
Disagree or Strongly disagree 38%
Neutral 37%
Agree or Strongly agree 25%
Recommendation-related factors
11. I am more likely to accept the CDS tools’ recommendations if they provide me with a number of options to choose from
Disagree or Strongly disagree 3%
Neutral 33%
Agree or Strongly agree 64%
12. I am more likely to accept CDS tools’ recommendations if they were accompanied by the supporting evidence
Disagree or Strongly disagree 2%
Neutral 14%
Agree or Strongly agree 84%

Table 3 Barriers and facilitators toward using CDS tools. The question was: please indicate your level of agreement to the following 
statements.
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assessment of a medication’s risks and benefits and the 
burden of the prescribed medication [16]. 

The study also shows that the general attitude of HCP 
toward using CDS tools is positive. Two-thirds of HCP 
reported using CDS tools and they do value its impor-
tance in implementing evidence-based medicine into 
practice. Our study found that respondents are currently 
using CDS tools or are willing to use them. In the same 
line, Sayood et a.l found that community pharmacists 
were “overwhelmingly” in support of using CDS tools 
for antibiotic prescribing decisions and stewardship ser-
vices, which was due to the perceived lack of experience 
or knowledge regarding all antibiotic-related inquiries 
[17]. In a Dutch cross-sectional survey, primary care 
physicians had generally positive attitudes towards using 
CDS systems that aid with polypharmacy treatments 
which were used as part of their workflow and integrated 
in their EHR systems [18]. However, the respondents 
questioned the added value of these CDS systems and 
reported that time constraints is a key barrier to adopting 
them in practice [18]. This variability in attitudes across 
studies could be linked to the fact that the general atti-
tudes toward using CDS tools is affected by many fac-
tors including job satisfaction, accepting change, feeling 
burned-out, HCP’s education level, and the frequency 
of dealing with complex clinical cases of multimorbidity 

and polypharmacy [19, 20]. HCPs in our study perceived 
the use of CDS tools as valuable as they are perceived to 
facilitate prescribing according to evidence and improve 
adherence to CPGs.

The study highlighted that shared decision-making 
with patients is encouraged by using CDS tools according 
to HCPs, as it helps in discussing prescribing decisions 
with patients or in involving them in the decision-making 
process. Shared decision-making is growing in impor-
tance in health care, as demonstrated by an expansion on 
the published research on this topic over the last decade 
[21]. The advantages of adopting shared decision-making 
include advancing patients’ knowledge, improving clini-
cal outcomes, and reduction of costs [22, 23]. Decision 
aids are one of the methods to implement shared deci-
sion-making [22, 23]. However, decision aids are insuf-
ficient in many cases in helping patients decide on their 
own. That is, successful shared decision-making requires 
active discussions between the HCP and the patient to 
exchange information on patient’s desires, concerns and 
priorities and factual information on benefits and risks 
of the therapeutic interventions [24]. Hence, CDS tools 
were perceived as efficient means to engage patients in 
shared decision-making processes through the initia-
tion of such active exchange of information [24–26]. In 
this study, the study shows that HCPs believe that using 

Questions and Answers Percentage
13. I am more likely to accept CDS tools’ recommendations if they were accompanied by a justification
Disagree or Strongly disagree 3%
Neutral 14%
Agree or Strongly agree 82%
14. When I refer to CDS tools, I do have time to read the justification of the CDS tool’s recommendation
Disagree or Strongly disagree 22%
Neutral 32%
Agree or Strongly agree 47%
Process-related factors
15. I am comfortable to use CDS tools in front of my patients
Disagree or Strongly disagree 11%
Neutral 19%
Agree or Strongly agree 70%
16. I am comfortable to use CDS tools in front of my colleagues
Disagree or Strongly disagree 5%
Neutral 13%
Agree or Strongly agree 82%
17. I am comfortable to use CDS tools in complex cases
Disagree or Strongly disagree 6%
Neutral 21%
Agree or Strongly agree 73%
18. I like to use CDS tools as part of shared decision-making with my patients
Disagree or Strongly disagree 5%
Neutral 19%
Agree or Strongly agree 76%

Table 3 (continued) 
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Questions and Answers Percentage
The use of CDS tools
1. Generally I find CDS tools easy to use in my daily practice
Disagree or Strongly disagree 15%
Neutral 25%
Agree or Strongly agree 60%
2. I am willing to use CDS tools in my practice
Disagree or Strongly disagree 2%
Neutral 10%
Agree or Strongly agree 88%
3. I am familiar with one or more CDS tools that are available online
Disagree or Strongly disagree 21%
Neutral 14%
Agree or Strongly agree 65%
4. I use CDS tools to help me in decision-making for prescribing for my patients
Disagree or Strongly disagree 34%
Neutral 27%
Agree or Strongly agree 39%
The importance of CDS Tools - prescribing
5. CDS tools are extremely important tools to help me prescribe for all my patients
Disagree or Strongly disagree 24%
Neutral 30%
Agree or Strongly agree 47%
6. CDS tools are extremely important tools to help me prescribe/deprescribe for older patients
Disagree or Strongly disagree 16%
Neutral 29%
Agree or Strongly agree 55%
7. CDS tools can complement my clinical expertise
Disagree or Strongly disagree 2%
Neutral 14%
Agree or Strongly agree 84%
8. The value of a CDS tool is its ability to assist in making challenging decisions
Disagree or Strongly disagree 13%
Neutral 33%
Agree or Strongly agree 53%
9. The value of a CDS tool is in improving efficiency in clinical care
Disagree or Strongly disagree 5%
Neutral 16%
Agree or Strongly agree 79%
The importance of CDS Tools - EBM
10. The value of a CDS tool is its ability to assist in improving adherence to clinical practice guidelines
Disagree or Strongly disagree 8%
Neutral 25%
Agree or Strongly agree 67%
11. CDS tools are alternatives to clinical practice guidelines
Disagree or Strongly disagree 19%
Neutral 35%
Agree or Strongly agree 47%
12. The value of a CDS tool is its ability to assist in making decisions based on evidence-based medicine
Disagree or Strongly disagree 0%
Neutral 10%
Agree or Strongly agree 90%
Shared decision-making

Table 4 Attitudes Toward Using CDS Tools in Practice. The question was: Please indicate your level of agreement to the following 
statements.
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CDS tools that assist with finding the most appropriate 
prescribing decision for their patients can also help in the 
process of shared decision-making.

Facilitators to the use of CDS tools have been reported 
in literature, including its ability to save time, being user-
friendly and easy to understand, encouraging discussions 
about individual patient needs, and reporting the tool’s 
validity and reliability [20, 27–29]. The provision of staff 
training and organizational support were reported as fac-
tors that improve the acceptability of CDS tools in clini-
cal care [20]. In contrast, CDS tools with poorly tailored 
design and functions, deficient integration with EHR 
systems, and the potential to cause ethical and trust con-
cerns constitute barriers toward the use of CDS tools [27, 
28, 30]. Our study found that the major facilitator to the 
use of CDS tools when prescribing for older adults is the 
tool’s validation status. If the tool was validated and affili-
ated with known and reputable organization, HCPs were 
more likely to use and trust the CDS tool. The respon-
dents in our study also stated preferences to be able to 
read the supporting evidence for each recommendation 
provided by the CDS tool, as well as being able to select 
from different recommendation options.

Our survey has some limitations, as it included HCPs 
who voluntarily participated in answering the survey 
questions, self-selection bias towards those with greater 
interest in CDS tools and the topic of prescribing deci-
sions to older adults cannot be ruled out and may impact 
generalizability. Additionally, it should be noted that all 
respondents were from Canada, and they were primarily 
physicians and specialized in nephrology. While the par-
ticipants were approached through different Canadian 
healthcare societies and associations for pharmacists, 
nurses and physicians, most of the participants came 
through the Canadian Society of Nephrology. This is 
likely because of our patient population of interest. Other 
limitations include the small sample size, the hypotheti-
cal nature of our survey versus actually observing use of a 
CDS tool in practice and missing the opportunity to vali-
date the survey with the help of reviews of larger group of 
experts. The small size of respondents and low response 
rate could be attributed to several factors including the 
length of the survey, the inadequate follow-up reminders, 

and the lack of small incentives. the survey may have 
been considered lengthy and this could have attributed 
to some of the neutral responses. Future research should 
evaluate the attitude toward the use of CDS tool in the 
care of other patient groups (i.e., without kidney dis-
ease) to allow for comparisons and to assess if the study 
responses were unique to the care of patients with kidney 
disease. Future research should include patients’ percep-
tion of and attitude toward the use of CDS tools in clini-
cal practice. Further research studies should assess the 
impact of the use of CDS tools on prescribing to older 
adults in reducing inappropriate prescribing, polyphar-
macy, adverse health outcomes, patients’ reported out-
comes among other measures.

Conclusion
This is the first study to explore the key components 
of CDS tools for prescribing to older adults. Our study 
shows that the most important components of CDS tools 
are the safety and efficacy of the medication, the goal of 
therapy, and the patient’s quality of life. CDS tools are 
being used and accepted by HCPs and are valued for their 
assistance in engaging patients in making well-informed 
decisions.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12913-024-10568-1.

Supplementary Material 1

Supplementary Material 2

Acknowledgements
We would like to thank Dr. René Breault and Ms. Sarah M. Abu Fadaleh for their 
contribution in the reviewing the survey questionnaire and for their feedback.

Author contributions
NA, JPL, CS, KK, and SH conceived the study and developed the study 
protocol. NA developed survey questions. JPL, CS, KK, SH, and NE reviewed 
the questions and coordinated the pilot study. All team members reviewed 
and modified the survey questions according to the pilot study results. NA 
developed the final version of the survey on LimeSurvey. NA, JPL, and CS 
helped in the recruitment process. NE and NA performed statistical analysis of 
data. NA wrote the draft. JPL, CS, KK, SH, and NE contributed to reviewing and 
revising the paper. All authors read and approved the final manuscript.

Questions and Answers Percentage
13. CDS tools can help me in discussing the decision with my patients
Disagree or Strongly disagree 0%
Neutral 19%
Agree or Strongly agree 81%
14. CDS tools can help me involve my patients in decision-making
Disagree or Strongly disagree 6%
Neutral 24%
Agree or Strongly agree 70%

Table 4 (continued) 

https://doi.org/10.1186/s12913-024-10568-1
https://doi.org/10.1186/s12913-024-10568-1


Page 10 of 10Alsalemi et al. BMC Health Services Research          (2024) 24:126 

Funding
This project was not funded. NA received scholarships from the Canadian 
Institutes of Health Research (CIHR), the Fonds de Research Santé Quebec and 
Hôpital Maisonneuve-Rosemont Research Center.

Data availability
All data generated or analysed during this study are included in this published 
article and its supplementary information files.

Declarations

Ethics approval and consent to participate
This study was approved by Research Review Office of the CIUSSS de l’Est-
de-l’Île-de-Montréal Institutional Review Board( 2022–2617), and it was 
conducted according to the Declarations of Helsinki. Informed consent was 
obtained from all subjects before participating in the survey study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 14 March 2023 / Accepted: 5 January 2024

References
1. Bogza L-M, Patry-Lebeau C, Farmanova E, Witteman HO, Elliott J, Stolee P, et al. 

User-centered design and evaluation of a web-based decision aid for older 
adults living with mild cognitive impairment and their Health Care providers: 
mixed methods study. J Med Internet Res. 2020;22(8):e17406.

2. Musen MA, Middleton B, Greenes RA. Clinical decision-support systems. 
Biomedical informatics: Springer; 2021. pp. 795–840.

3. Sutton RT, Pincock D, Baumgart DC, Sadowski DC, Fedorak RN, Kroeker KI. An 
overview of clinical decision support systems: benefits, risks, and strategies 
for success. NPJ Digit Med. 2020;3(1):1–10.

4. Muhiyaddin R, Abd-Alrazaq AA, Househ M, Alam T, Shah Z. The impact of 
clinical decision support systems (CDSS) on physicians: a scoping review. 
The Importance of Health Informatics in Public Health during a Pandemic. 
2020:470–3.

5. Hernández B, Reilly RB, Kenny RA. Investigation of multimorbidity and preva-
lent disease combinations in older Irish adults using network analysis and 
association rules. Sci Rep. 2019;9(1):1–12.

6. Fried TR, Tinetti ME, Iannone L. Primary care clinicians’ experiences with treat-
ment decision making for older persons with multiple conditions. Arch Intern 
Med. 2011;171(1):75–80.

7. Swanoski MT, Little MM, St Hill CA, Ware KB, Chapman S, Lutfiyya MN. Poten-
tially inappropriate medication prescribing in US older adults with selected 
chronic conditions. The Consultant Pharmacist®. 2017;32(9):525–34.

8. Tan A, Durbin M, Chung FR, Rubin AL, Cuthel AM, McQuilkin JA, et al. 
Design and implementation of a clinical decision support tool for primary 
palliative care for Emergency Medicine (PRIM-ER). BMC Med Inf Decis Mak. 
2020;20(1):1–11.

9. Boyd C, Smith CD, Masoudi FA, Blaum CS, Dodson JA, Green AR, et al. Deci-
sion making for older adults with multiple chronic conditions: executive 
summary for the American Geriatrics Society guiding principles on the care 
of older adults with multimorbidity. J Am Geriatr Soc. 2019;67(4):665–73.

10. Tangri N, Stevens LA, Griffith J, Tighiouart H, Djurdjev O, Naimark D, et al. A 
predictive model for progression of chronic kidney disease to kidney failure. 
JAMA. 2011;305(15):1553–9.

11. D’Agostino Sr RB, Vasan RS, Pencina MJ, Wolf PA, Cobain M, Massaro JM, et al. 
General cardiovascular risk profile for use in primary care: the Framingham 
Heart Study. Circulation. 2008;117(6):743–53.

12. Wasylewicz A, Scheepers-Hoeks A. Clinical decision support systems. Funda-
mentals of clinical data science. 2019:153– 69.

13. Davies E, O’mahony M. Adverse drug reactions in special populations–the 
elderly. Br J Clin Pharmacol. 2015;80(4):796–807.

14. Clyne B, Cooper JA, Hughes CM, Fahey T, Smith SM. Potentially inappropriate 
or specifically appropriate?’Qualitative evaluation of general practitioners 
views on prescribing, polypharmacy and potentially inappropriate prescrib-
ing in older people. BMC Fam Pract. 2016;17(1):1–9.

15. Prosser H, Walley T. New drug uptake: qualitative comparison of high and low 
prescribing GPs’ attitudes and approach. Fam Pract. 2003;20(5):583–91.

16. Multimorbidity AGSEPotCoOAw. Patient-centered care for older adults with 
multiple chronic conditions: a stepwise approach from the American Geriat-
rics Society. J Am Geriatr Soc. 2012;60(10):1957–68.

17. Sayood SJ, Botros M, Suda KJ, Foraker R, Durkin MJ. Attitudes toward using 
clinical decision support in community pharmacies to promote antibiotic 
stewardship. J Am Pharmacists Association. 2021;61(5):565–71.

18. Meulendijk M, Spruit M, Drenth-van Maanen C, Numans M, Brinkkemper 
S, Jansen P. General practitioners’ attitudes towards decision-supported 
prescribing: an analysis of the Dutch primary care sector. Health Inf J. 
2013;19(4):247–63.

19. Mertz E, Bolarinwa O, Wides C, Gregorich S, Simmons K, Vaderhobli R, et al. 
Provider attitudes toward the implementation of clinical decision support 
tools in dental practice. J Evid Based Dent Pract. 2015;15(4):152–63.

20. Piscotty R, Kalisch B. Nurses’ use of clinical decision support: a literature 
review. CIN: Computers Informatics Nursing. 2014;32(12):562–8.

21. Lu C, Li X, Yang K. Trends in shared decision-making studies from 2009 to 
2018: a bibliometric analysis. Front Public Health. 2019:384.

22. Stacey D, Légaré F, Lewis K, Barry MJ, Bennett CL, Eden KB et al. Decision 
aids for people facing health treatment or screening decisions. Cochrane 
Database of Systematic Reviews. 2017(4).

23. Oshima Lee E, Emanuel EJ. Shared decision making to improve care and 
reduce costs. N Engl J Med. 2013;368(1):6–8.

24. Kopecky KE, Urbach D, Schwarze ML. Risk calculators and decision aids are 
not enough for shared decision making. JAMA Surg. 2019;154(1):3–4.

25. Boateng J, Lee CN, Foraker RE, Myckatyn TM, Spilo K, Goodwin C, et al. 
Implementing an electronic clinical decision support tool into routine care: 
a qualitative study of stakeholders’ perceptions of a post-mastectomy breast 
reconstruction tool. MDM Policy & Practice. 2021;6(2):23814683211042010.

26. Jackson B, Begun J, Gray K, Churilov L, Liew D, Knowles S, et al. Clinical 
decision support improves quality of care in patients with ulcerative colitis. 
Aliment Pharmacol Ther. 2019;49(8):1040–51.

27. van Gils AM, Visser LN, Hendriksen HM, Georges J, Muller M, Bouwman FH, et 
al. Assessing the views of professionals, patients, and care partners concern-
ing the use of computer tools in memory clinics: International survey study. 
JMIR Formative Research. 2021;5(12):e31053.

28. Romero-Brufau S, Wyatt KD, Boyum P, Mickelson M, Moore M, Cognetta-Rieke 
C. A lesson in implementation: a pre-post study of providers’ experience with 
artificial intelligence-based clinical decision support. Int J Med Informatics. 
2020;137:104072.

29. Wu RR, Orlando LA, Himmel TL, Buchanan AH, Powell KP, Hauser ER, et al. 
Patient and primary care provider experience using a family health history 
collection, risk stratification, and clinical decision support tool: a type 2 hybrid 
controlled implementation-effectiveness trial. BMC Fam Pract. 2013;14(1):1–8.

30. Esmaeilzadeh P. Use of AI-based tools for healthcare purposes: a survey study 
from consumers’ perspectives. BMC Med Inf Decis Mak. 2020;20(1):1–19.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.


	Exploring key components and factors that influence the use of clinical decision- support tools for prescribing to older patients with kidney disease: the perspective of healthcare providers
	Abstract
	Introduction
	Methods
	Data collection
	Expert review
	Ethics approval
	Participants recruitment
	Statistical analysis

	Results
	1) Description of the HCPs’ clinical practice
	2) The use of CDS tools in clinical practice in the care of older adults with kidney dysfunction
	3) Key components to include in a CDS tool
	4) Barriers and facilitators toward using CDS tools
	5) Attitudes toward using CDS tools in practice

	Discussion
	Conclusion
	References


