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Abstract

Background: Intensive care units are well positioned for the rapid development of

data-driven clinical decision support systems. However, clinical decision support sys-

tems using volumetric pump data are uncommon. This may be explained by the com-

plexity of this data source as well as our limited understanding of the acceptability of

clinical decision support systems and volumetric pump data use from nurses'

perspectives.

Aim: To describe intensive care unit nurses' perceptions regarding (1) the acceptabil-

ity of developing and implementing novel intensive care technologies (i.e. clinical

decision support systems) and (2) the acceptability of using infusion pump data to

inquire about intensive care practices and improve the quality of care.

Study Design: A qualitative description study was performed. Semi-structured inter-

views were conducted between January and March 2024 and involved 10 intensive

care nurses from the province of Quebec (Canada).

Results: Nurses generally perceived the development and implementation of novel

technologies, and the use of pump data, as acceptable. However, the discrepancy

between the delays in care computerization and the rapid development of novel tech-

nologies with advanced algorithmic capabilities, coupled with nurses' doubts and lim-

ited comprehension of data-driven clinical decision support systems, influenced their

perspectives. Nurses' appraisal that infusion logs can enhance clinical practices and

that logs should align with their documentation motivated their perception that it is

acceptable to use this data source.
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Conclusions: Overall, novel technologies as well as volumetric pump data use were

perceived as acceptable. Leveraging novel data processing and computation tech-

niques could lead to the development of more dynamic clinical decision support sys-

tems that utilize infusion logs, further improving care delivery.

Relevance to Clinical Practice: For clinical decision support systems to be useful for

intensive care nurses, alarms must be seamlessly integrated into their workflows.

Involving nurses in the technological development process may help ensure the

usability of these technologies.
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1 | INTRODUCTION

The intensive care unit (ICU) is an environment with rapidly evolving

technologies (e.g. monitoring, invasive life support) that can assist spe-

cialized staff in optimizing patient care delivery and potentially

improving the outcomes of critically ill patients.1 Among these tech-

nologies, data-driven clinical decision support systems (CDSS) have

frequently surfaced in recent years.1,2 Whether they are derived from

electronic health records (EHR), genomics, imaging or monitoring data,

CDSS are gaining recognition for their potential in reshaping ICU

organization and care delivery.1–3

2 | BACKGROUND

The fast-paced development of CDSS presents opportunities and sig-

nificant challenges.4 Experimental testing of CDDS use as compared

to usual care has shown limited improvements in patients receiving

the desired care (pooled improvement of 5.8% [95% CI 4%–8%]).5

Multiple barriers to implementation and acceptance have been

described. Regulatory and legal concerns (e.g. certification, data

access), limited quality data, the opacity of CDSS algorithms and trust

of clinicians towards CDSS outputs may have an influence.4,6 These

challenges could explain the ‘implementation gap’, whereas very few

data-driven CDSS showing promising performance (e.g. predictive

algorithms) are really implemented and used in clinical practice.4,7

Volumetric pump infusion logs hold crucial information regarding

medication use in the ICU (e.g. drugs, dosages, titrations, boluses,

timestamps). Dynamic CDSS using data derived from infusion logs are

uncommon despite medication use being a central component of ICU

practice that is mostly managed using these pumps. For CDSS to be

useful for ICU nurses, they should be informed by high-quality data,

especially for medication. However, some evidence suggests that EHR

entries are inaccurate for commonly used intravenous medication

(e.g. propofol),8 limiting the potential usefulness of EHR entries. Using

volumetric pump data logs or data feeds may be a convenient way to

circumvent the limitations associated with using manually recorded

data from EHR.

Thus far, nurses' acceptance of CDSS has been investigated in

various contexts such as delirium prediction, wound treatment sug-

gestions, clostridium difficile bundle and neonatal ICU sepsis

prediction.6,9–11 However, our understanding of the acceptability

of CDSS from the perspective of ICU nurses is limited. Also, the

limited use of infusion logs in current CDSS may be influenced by

the complexity of this data source, as well as the absence of data

regarding whether ICU nurses perceive that using infusion logs is

acceptable.

What is known about the topic

• Intensive care units are well positioned for the develop-

ment of novel data-driven clinical decision support sys-

tems (CDSS).

• Dynamic CDSS using data derived from volumetric

pumps are uncommon despite medication use being a

central component of ICU clinical practice.

• Our understanding of the acceptability of CDSS and volu-

metric pump data use from the perspective of ICU nurses

is limited.

What this paper adds

• CDSS development and deployment were generally per-

ceived as acceptable, as well as using volumetric

pump data.

• The discrepancy between the introduction of novel tech-

nologies with advanced algorithmic capabilities and the

delays in care computerization influences nurses' per-

spectives regarding CDSS potential.

• Nurses' appraisal that infusion logs can enhance clinical

practices and that logs should align with their documen-

tation motivated their acceptance of using this data

source.
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3 | AIMS AND OBJECTIVES OF THE STUDY

The objectives of this study were to describe the perceptions of ICU

nurses regarding the acceptability of developing and implementing

novel technologies in the ICU, and more specifically CDSS

(i.e. decision support, automated alert systems, algorithms/artificial

intelligence [AI]), and to describe the perceptions of ICU nurses

related to the acceptability of using infusion logs to inquire about ICU

practices and to improve the quality of care.

4 | DESIGN AND METHODS

We undertook a qualitative description study as part of a larger mixed

methods study on the use of sedation boluses in the ICU. Qualitative

description allows to describe a phenomenon utilizing an insider's per-

spective while staying closer to the data as compared to other qualita-

tive methods.12,13 Our research was anchored in a postpositivist

paradigm.

4.1 | Setting and sample

We used a purposive sampling strategy and targeted ICU nurses

working with adult patient populations in the province of Quebec

(Canada).12,14 ICU nurses caring for mechanically ventilated adults

were deemed eligible. We aimed to recruit between 7 and 10 ICU

nurses based on the sample sizes of previous qualitative studies on

sedation use in the ICU.15 This sample size was also chosen to provide

a comprehensive description of the participant perspectives, while

ensuring that it would be large enough to meet our research objec-

tives, as supported by four similar qualitative studies.15 Nurses were

recruited using two strategies. First, we recruited ICU nurses working

at a large university-affiliated hospital in the province of Quebec

(Canada) through electronic invitations shared by the nurse managers

of the unit. Second, we recruited nurses working in other ICUs in the

province of Quebec through an electronic invitation shared with

the members (�500 ICU nurses) of the Regroupement des Infirmières et

Infirmiers en Soins Intensifs du Québec (RIISIQ) by the organization's

manager. This nonprofit organization offers continuing education

opportunities to ICU nurses. Snowball sampling strategies were uti-

lized to increase the number of participants.14 We recruited ICU

nurses until no significant novel information was generated during

interviews and aimed to obtain a balanced sample between both

recruitment strategies.

4.2 | Data collection

We used semi-structured individual interviews as part of a larger con-

vergent mixed methods study.14 An interview guide was developed

by the first author and revised by two members of our research team

(i.e. FMC, MC), mostly covering domains related to sedation bolus use

in the ICU as part of our larger study. There were two iterations to

the interview outline, and we did not pilot the interview guide. The

interview guide ended by open-ended questions about the acceptabil-

ity of novel technologies and using volumetric pump data. For the cur-

rent study, we focused on these concluding open-ended questions

designed so that participants could freely express their perspectives

without prior preparation.12 Interviews were facilitated by one inves-

tigator (CV) trained in research and qualitative methods, as well as

having experience in ICU nursing care. Interviews were conducted on

Zoom® (Zoom Video Communications, United States) electronic plat-

form between January and March 2024. The interviews were con-

ducted in French and lasted approximately 30 min. Interviews were

audio recorded and transcribed verbatim. One investigator

(CV) reviewed the audio recordings and verbatims concomitantly to

improve the quality of verbatims.16 To promote reflexivity, the facili-

tators' thoughts about the interviews were collected after each inter-

view in an electronic text file.17

4.3 | Data analysis

We performed inductive qualitative content analysis following the

recommendations of Elo and Kyngas.18 Based on these recommenda-

tions, we used an inductive analytical approach because, at the study's

inception, there was not enough ICU-related knowledge to support

using a specific theoretical framework. Our analysis was minimally

interpretative and therefore guided by ICU nurses' perspectives and

marginally influenced by prior conceptualizations or knowledge.18 We

began by preparing the data and familiarizing them with their con-

tents. We reviewed files with facilitators' thoughts during the initial

analysis.19 Afterwards, we used an iterative open-coding process,

whereas all the qualitative materials were freely coded. Codes were

then regrouped into subcategories and main categories, and we used

abstraction to provide a general description of the underlying meaning

of the main categories. Analyses were performed by one investigator

(CV) using NVivo Qualitative Data Analysis (Lumivero, USA) software.

To enhance rigour and trustworthiness, we utilized a formative quali-

tative audit trail review by an independent expert with both extensive

experience in ICU nursing as well as qualitative data analysis.20 This

expert reviewed the deidentified verbatims, analytical nodes and the

categorization and examined the veracity of the conclusions of

the analysis. The auditor also examined whether the documented a

priori of the analyst could have had an impact on the findings.

We reported the main categories and subcategories for each

objective with supporting illustrative quotes. Illustrative quotes were

liberally translated into English. Findings for each objective are pre-

sented separately in the findings section.

4.4 | Ethics statement

This research was approved by our institutional research ethics board

(REB project number: 23.050), on 18 July 2023. Nurses provided
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informed consent prior to participating and had the opportunity to

withdraw their consent at any time. No compensation was offered.

Verbatims were coded, and participant numbers were assigned to

nurses, mentions of location and volumetric pump brands were

removed. The study was conducted according to the Guidelines for

Good Clinical Practice and the Declaration of Helsinki.

5 | FINDINGS

We performed a total of 10 interviews between January and March

2024. The average duration of electronic meetings was 36 min. There

was one transient interruption at the beginning of one of the inter-

views. On average, one-quarter of the verbatim corpus consisted of

discussions related to novel technologies and pump-related questions

which herein are used for this study. Most participants identified as

the female gender (80%, n = 8), had a bachelor's degree (80%, n = 8)

and worked at the bedside as registered nurses (80%, n = 8). The

median age and number of years of ICU experience of the participants

were respectively 36 years (Q1–Q3: 31–47) and 7 years (Q1–Q3: 6–

16). All nurses in our sample cared for mixed medical-surgical patient

populations, and all but one (n = 9, 90%) worked in tertiary hospitals

and ICUs corresponding to the highest level of care acuity.

5.1 | Nurses' acceptance of novel technologies
(Objective 1)

For our first research objective, we found that all ICU nurses in

our sample believed that the development and implementation of

novel technologies in the ICU were acceptable. For the first

objective, we have identified two categories and five subcate-

gories (Table 1).

5.1.1 | Advanced algorithmic capabilities versus
clinical reality

ICU nurses expressed that they were increasingly hearing about algo-

rithms/AI. However, nurses perceived a mismatch between their day-

TABLE 1 Summary of the findings.

Objectives Categories Subcategories Selected illustrative quotes

Objective 1 Advanced algorithmic

capabilities vs. clinical

reality

1. Obsolete information

technologies

‘Going more towards modernity, I am not at all against it, because having 10

sheets of paper, still, it is really not ideal. […] We are far from monitoring

patients with artificial intelligence’ (P9).

2. Grey areas and large

volumes of

multimodal data

‘I think that the human value of care that you give, because it is not just an

assemblage of data […] especially in the sector of intensive care, it's more

complex than that and it's finer, it's not white or black’ (P8).

3. Support human clinical

decision-making

‘It could probably be useful in many cases. But obviously, it's always thinking

and not forgetting that the clinical judgement must always remain […]
because it's still humans that we treat with it’ (P9).

4. AI uncertainty ‘Artificial intelligence, I don't really know how. I mean that I'm not really

equipped in life to understand what is going on with that at the moment’ (P3).

Conditions for successful

implementation

1. Navigating challenges ‘Now, is everyone open to new technologies, I would say I don't know. […]

There always are those who resist or well we don't need that’ (P7).

Objective 2 Quality and validity of

pump data

1. Pump data

completeness

‘It could give an even more precise portrait of what is really administered.

Because are there boluses that are forgotten at times? That we forget to

document in the charts? Most likely. Not only boluses, but the perfusions also

there are a lot of changes in rates’ (P9).

2. Documentation should

match pump data

‘Anyways, what I administer should be transcribed, as is, in my medication

administration sheet. There shouldn't be any secrecy. As prescribed’ (P6).

Understanding and

improving clinical

practices

1. Pump data usability ‘I think it's certain that there are […] differences between professionals in the

use of protocols. So, it would be interesting to highlight it and try to assess

the impact and to standardize practices to improve the quality of care’ (P1).

2. Partial picture of

medication use

‘It's like when families ask you […] what is this number [vital sign] […]

unfortunately they will fixate on this number, but that does not take into

account the overall patient situation. Here, it's the same idea, we will take the

dose of medication but who is this patient?’ (P8).

Ethical considerations

and dilemmas

1. Pump data

confidentiality

‘Anyhow, it's not nominal [pump data]. You would not have access to the

patient file.’ (P6).

2. Surveillance and

control

‘Is there a risk that nurses find that, in the end, we have a type of Big Brother

who monitors everything we do with medication, what we give and all. I think

there will be a certain reluctance […]’ (P7).

Abbreviations: AI, artificial intelligence; vs., versus.
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to-day clinical practice as compared to the advanced capabilities of

algorithms/AI.

Obsolete information technologies

Among the reasons for this mismatch, the health information technol-

ogies they use influenced their perspectives. ICU nurses notably dis-

cussed the systematic use of paper-based documentation and manual

recording of data that is otherwise recorded by devices (e.g. vital

signs) in their clinical practice.

Going more towards modernity, I am not at all against

it, because having ten sheets of paper, still, it is really

not ideal. […] We are far from monitoring patients with

artificial intelligence.

(P9)

Grey areas and large volumes of multimodal data

Nurses felt that the ICU is a peculiar work environment where grey

areas in decisions are frequent. For these nurses, clinical decision-

making therefore does not revolve around binary decisions, especially

in the context of nursing care that is anchored in humanism. They

expressed having difficulty imagining a scenario in which CDSS could

match their capacity to handle the large volume of data from multiple

sources (i.e. multimodal) that they cognitively process utilizing their

knowledge and experience to shape decisions.

I think that the human value of care that you give,

because it is not just an assemblage of data […] espe-

cially in the sector of intensive care, it's more complex

than that and it's finer, it's not white or black.

(P8)

Support human clinical decision-making

Nurses have the perception that CDSS can help them in their day-to-day

practice. However, for a technology to be acceptable, the ultimate deci-

sion regarding caremust always remain in the hands of clinicians.

It could probably be useful in many cases. But obvi-

ously, it's always thinking and not forgetting that the

clinical judgement must always remain […] because it's

still humans that we treat with it.

(P9)

AI uncertainty

Overall nurses expressed more difficulty taking position for AI-related

technologies. They felt that AI, unlike the monitoring systems and

alarms that they use continuously, is novel and not something that

they understand well. They also expressed uncertainty about whether

a given technology was actually AI.

Artificial intelligence, I don't really know how. I mean

that I'm not really equipped in life to understand what

is going on with that at the momenṭ.

(P3)

Artificial intelligence it has just started to be implemen-

ted, so my opinion is certainly not very clear on the

matter because it is still very, very new and it remains

to develop.

(P9)

5.1.2 | Conditions for successful implementation

The implementation of new technologies can be met with important

challenges, and to ensure a fruitful implementation, clinical staff has

to be mobilized.

Navigating challenges

Two main challenges to technology implementation emanated from

our analysis, the first is adapting the implementation process to

account for those ‘refractory to change’, and the second is to mini-

mize the impact of the technology on the cognitive load of clinicians.

Nurses exposed that technologies must adapt to their work

processes.

Now, is everyone open to new technologies, I would

say I don't know. […] There always are those who resist

or well we don't need that.

(P7)

So the balance between helping, because technology

can help, like understand lots of things that we are

unable to see, but without overloading us so that we

still have time to use our clinical judgement.

(P9)

5.2 | Nurses' acceptance of using volumetric pump
logs (Objective 2)

For our second research objective, all ICU nurses in our sample

believed that it was acceptable to use volumetric pump infusion logs

to inquire about ICU clinical practices and improve clinical practices.

For this objective, we have identified three categories and six subcat-

egories (Table 1).

5.2.1 | Quality and validity of pump data

Using infusion logs could help gain a better understanding of medica-

tion use because this source of data may provide a valid representa-

tion of the clinical reality.

Pump data completeness

For nurses, pump data may be more complete, not only for sedation

boluses but also for all drugs which are frequently titrated for targets

and for which data entries in EHR may not represent the clinical

reality.
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It could give an even more precise portrait of what is

really administered. Because are there boluses that are

forgotten at times? That we forget to document in the

charts? Most likely. Not only boluses, but the perfu-

sions also there are a lot of changes in rates.

(P9)

Documentation should match pump data

While some nurses noted the potential for discrepancies between

EHR entries and volumetric pump logs, most reported that using infu-

sion logs is acceptable because they believed that manual entries

should match infusion logs.

Anyways, what I administer should be transcribed, as

is, in my medication administration sheet. There

shouldn't be any secrecy. As prescribed.

(P6)

5.2.2 | Understanding and improving clinical
practices

The acceptability of using infusion logs is further influenced by ICU

nurse's perceptions that these data can be used to improve clinical

practices.

Pump data usability

Nurses felt that infusion logs could help understand the dynamics of

care at the bedside on 24-hour periods and help assert between-

clinician variability.

I think it's certain that there are […] differences

between professionals in the use of protocols. So, it

would be interesting to highlight it and try to assess

the impact and to standardize practices to improve the

quality of care.

(P1)

Partial picture of medication use

However, nurses expressed that using infusion logs alone would only

present a partial picture of medication use.

It's like when families ask you […] what is this number

[vital sign] […] unfortunately they will fixate on this

number, but that does not take into account the overall

patient situation. Here, it's the same idea, we will take

the dose of medication but who is this patient?

(P8)

5.2.3 | Ethical considerations and dilemmas

Using infusion logs raises concerns about the level of privacy of this

data source, and its potential use to ‘control’ ICU nursing practice.

Pump data confidentiality

Nurses highlight that infusion logs without patient identifiers are not

nominal data which increases the acceptability of their use. However,

when they are linked to patient records, it raises questions about

whether patients should consent to their use.

Anyhow, it's not nominal [pump data]. You would not

have access to the patient file.

(P6)

Surveillance and control

For a participant, gaining access to infusion logs could create a sce-

nario in which there is greater surveillance and control for ICU nursing

clinical practices revolving around medication use.

Is there a risk that nurses find that, in the end, we have

a type of Big Brother who monitors everything we do

with medication, what we give and all. I think there will

be a certain reluctance […].

(P7)

6 | DISCUSSION

Our study aimed to describe ICU nurses' perceptions regarding the

acceptability of developing and implementing novel technologies,

notably tools that support clinical decision-making in the ICU. Overall,

ICU nurses perceived these technologies as acceptable. Yet, the dis-

crepancy between the emergence of algorithm-driven technologies

and the delays nurses' witness in care computerization, as well as

nurses limited exposure to data-driven CDSS, and their doubts about

the capacity of such technologies to handle large volumes of multi-

modal data, influenced their perceptions. Also, we sought to describe

the acceptability of using volumetric pump infusion logs to inquire

about and improve clinical practices. All ICU nurses expressed that

using infusion logs was acceptable. This was mostly influenced by

nurses' perception that this data source is valid and that logs could

improve clinical practices. However, concerns about patient confiden-

tiality and potential normative surveillance of clinical practices

affected how acceptable some participants found the use of

infusion logs.

Our study highlights that ICU nurses perceive CDSS as acceptable

but consider that there is an important discrepancy between the rapid

development of algorithm-based technologies and the limited com-

puterization of clinical care. Paper-based clinical documentation and

manual recording of data (e.g. ventilator parameters, infusion rates)

was the clinical reality of most participants who also reported wishing

for more computerization of care and more efficient health informa-

tion systems. There is currently witnessable momentum across

Canada and Europe to modernize health information systems.21 In the

meantime, the between-country variability in care computerization

and health information systems may impact the transportability of

data-driven technologies.22 Hence, despite developments in natural

language processing, notably utilizing nursing notes,23,24 it still
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remains unfeasible to extract crucial ICU variables (e.g. urine output,

level of consciousness) from handwritten documentation, potentially

limiting the implementation of some tools in poorly computerized

systems.

Our results suggest that ICU nurses believe that CDSS can be

useful in improving patient care delivery, which contributes to the

perceived acceptability. However, nurses expressed doubts about

the capacity of data-driven technologies to process the large volumes

of multimodal data that they use to shape their complex decisions.

This was previously observed in interviews involving expert nursing

scientists.25 Similarly, the authors of a recent review highlighted that

seasoned health care workers typically prefer relying on their own

perspective, shaped by their knowledge and experience, rather than

using data-driven technologies.6 Lack of trust regarding CDSS or AI

outputs is a recurrent finding in the health care literature.26 Also, our

results support that the unfamiliarity of nurses with novel technolo-

gies, especially AI, and their limited exposure to potential clinical use

cases may further influence their acceptance. In prior studies, most

nurses had favourable attitudes towards the potential impacts of AI,26

but lack of knowledge and unfamiliarity regarding CDSS or AI was

prevalent.27 Recent systematic reviews related to health care

data-driven technologies highlight that nurses, despite often being the

end-user, are rarely involved in their development.22,28 This may con-

tribute to nurse's unfamiliarity with novel technological advances.

Alarm fatigue resulting from the combination of ‘classic’ ICU

alarms (e.g. monitoring devices, life support technologies) and those

generated by CDSS is a known factor that influences the acceptability

and may affect CDSS adoption.29 Hence, inappropriate or repeated

alarms are recognized as one of the main pitfalls to successful CDSS

implementation.30–32 Some nurses in our sample believed that

data-driven technologies must adapt to their work processes, to mini-

mize the impact on their cognitive load, and so that they have enough

time remaining to perform their professional activities. Alarm integra-

tion in critical care settings must be considered in future CDSS

development.

Acceptability related to using volumetric pump data was mostly

influenced by nurses' perception that this data source could help

improve practices through standardization and a better understanding

of clinical practices. The main concerns were related to data confiden-

tiality and one participant discussed the potential for increased nor-

mative surveillance of nursing practices. It is well-known that nursing

documentation is often suboptimal.8,22 However, the main category

that emanated was that this data source was perceived as valid.

Nurses felt that infusion logs and EHR entries both measured the

same thing through different processes. This finding contrasts with

the reports of some of our participants that infusion logs were more

accurate than EHR entries for commonly used drugs, namely drugs

that are frequently titrated (e.g. pressors) and sedation boluses.

Considering delays in care computerization, and to compensate

for incomplete data, one might be tempted to compensate by having

clinicians collect additional data outside of their usual work processes.

This has been shown to have negative impacts on both their work and

cognitive load.30 Relying on poor-quality data alters the performance

of CDSS, and ultimately, their clinical relevance and usability.30 Thus

far, CDSS utilizing infusion logs have had three main targets — data

linkage with EHR, reducing medication errors, and automating dosage

calculations.32 In a United States' hospital, linking ICU infusion logs

with EHR resulted in a 75% increase in the number of recorded

changes in norepinephrine and epinephrine rates.33 Also, implement-

ing ‘connected’ volumetric pumps has been shown to reduce the

number of medication errors through enforcing medication librar-

ies.32,34 Moving forward, harnessing novel algorithmic techniques

may allow to develop more dynamic CDSS utilizing raw infusion data

such as the drugs and dosages, to emit predictions in real time and

further improve ICU care delivery. For example, developing a CDSS

linking raw infusion logs and high frequency or waveform data from

patient multiparametric monitors (i.e. blood pressure) could allow to

titrate vasodilators or pressors more precisely than trial and error by

forecasting the variation in blood pressure that could result from a

change in infusion rate.35 However, such CDSS may inadvertently

increase the workload of ICU nurses. To address this, early device fea-

sibility and acceptability studies should be performed to measure and

minimize the impact of a given CDSS on current nursing care pro-

cesses. Also, to facilitate the integration of such CDSS into broader

electronic health systems, CDSS outputs should be generated in an

interoperable format.

6.1 | Limitations

This study has multiple limitations. First, participants were recruited

from a single Canadian province, and the current technological state

of the province's health care system must have impacted our findings.

Second, a single investigator performed the qualitative analysis. How-

ever, the minimally interpretative nature of the analysis and the for-

mative qualitative audit trail may minimize the impact of this

limitation on the confirmability of the results.20 Third, this study was

embedded in a larger mixed methods study on sedation bolus use in

the ICU. The embedded nature of the study may have influenced and

narrowed the reports of ICU nurses by preemptively triggering

responses related to the clinical context of sedation use. Fourth, we

conducted electronic interviews to promote the feasibility of our

study. Yet, this may have impacted our ability to assess contextual

elements, such as non-verbal language, and influenced the discus-

sions. Also, the similarities observed with prior literature increase the

credibility of our findings. Last, most of our participants worked in ter-

tiary hospitals and mixed ICUs. Nurses who agreed to participate may

have different perspectives compared with non-participants. These

limitations affect the transferability of our findings.

6.2 | Implications and recommendations for
practice

Novel data-driven CDSS represent a significant opportunity to

improve patient care delivery in the ICU. However, for a CDSS to be
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useful for ICU nurses, alarms must be seamlessly integrated into their

complex workflows. Also, gaining nurses' insight during every step of

the development and implementation of CDSS may increase the

acceptability and thereafter influence the impact of CDSS deployment

on ICU clinical practice. Using volumetric pump data is generally per-

ceived as acceptable. Therefore, developing dynamic data-driven

CDSS utilizing volumetric data logs could be a promising strategy to

improve the quality of care for critically ill patients receiving high-risk

medications.

7 | CONCLUSION

The rapid development of CDSS presents significant opportunities.

Our results indicate that both CDSS development and deployment

were perceived as acceptable, as well as using volumetric pump data.

The discrepancy between the introduction of novel technologies with

advanced algorithmic capabilities and the delays in care computeriza-

tion, coupled with nurses' doubts and limited comprehension of data-

driven CDSS, influenced their perspectives. Nurses' appraisal that

infusion logs can enhance clinical practices and that logs should align

with their documentation motivated their acceptance of using such

logs. Leveraging novel data processing and computation techniques

could lead to the development of more dynamic CDSS that utilize

infusion logs, further improving ICU nursing care.
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