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Abstract 

Background While osteoarthritis is a significant issue within the hemodialysis population and contributes to reduced 
quality of life, pain related to osteoarthritis is poorly managed by healthcare professionals (HCPs) in hemodialysis set-
tings due to the absence of clinical guidance applicable to this population. The purpose of this study was to explore 
the perceptions of HCPs on the barriers and facilitators to using a clinical decision support tool for osteoarthritis pain 
management in the hemodialysis setting.

Methods A qualitative descriptive study was conducted. Purposeful and snowball sampling techniques were used 
to recruit hemodialysis clinicians from academic and community settings across multiple Canadian provinces. One-
to-one interviews were conducted with clinicians using a semi-structured, open ended interview guide informed 
by the Theoretical Domains Framework, a behavior change framework. A general inductive approach was applied 
to identify the main themes of barriers and facilitators.

Results A total of 11 interviews were completed with 3 nephrologists, 2 nurse practitioners and 6 pharmacists. 
Findings revealed 6 main barriers and facilitators related to the use of the clinical decision support tool. Alignment 
of the tool with practice roles emerged as a key barrier and facilitator. Other barriers included challenges related 
to the dialysis environment, varying levels of clinician comfort with pain medications, and limited applicabil-
ity of the tool due to patient factors. An important facilitator was the intrinsic motivation among clinicians to use 
the tool.

Conclusions Most participants across the included hemodialysis settings expressed satisfaction with the clini-
cal decision support tool and acknowledged its overall potential for improving osteoarthritis pain management 
among patients on hemodialysis. Future implementation of the tool may be limited by existing roles and practices 
at different institutions. Increased collaboration among hemodialysis and primary care teams may promote uptake 
of the tool.
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Introduction
Osteoarthritis is a significant cause of suffering for 
patients with end stage kidney disease undergoing 
hemodialysis [1–5]. Chronic pain related to osteoar-
thritis leads to functional limitations, disability, social 
isolation, sleep disorders and depression which is an 
independent risk factor of mortality in the hemodi-
alysis population [6–8]. Despite these negative health 
effects, pain related to osteoarthritis is poorly managed 
by healthcare professionals (HCPs) in hemodialysis set-
tings due to the absence of clinical guidance applicable 
to this population [9–12].

To address the need for guidance, the research team 
considered a patient-centered, multimodal (psychologi-
cal, physical and pharmacological) approach to the man-
agement of osteoarthritis pain. In prior research, the 
team developed and validated an evidence-informed, 
paper-based clinical decision support (CDS) tool to 
guide HCPs in managing osteoarthritis pain in hemodi-
alysis settings (See Supplementary figure 1). This tool was 
developed based on literature searches and expert opin-
ion and validated by interviewing nephrology and pain 
management clinicians through multiple rounds of inter-
views. Details of tool development and validation have 
been published elsewhere [13].

CDS tools encompass diverse resources, such as algo-
rithms and care pathways, presenting point-of-care 
knowledge to HCPs. Available in paper and computer-
ized formats, CDS tools are intended to aid HCPs in 
various aspects of patient care, including optimizing 
treatment [14, 15]. CDS tools designed to assist clinicians 
with adjusting medication doses [15], monitoring thera-
peutic drug levels [15], or implementing evidence-based 
therapies [16] have been assessed in the context of kidney 
disease. Overall, the use of CDS tools was associated with 
enhanced clinician performance in both hospital and 
outpatient settings, among different populations affected 
by kidney disease, including patients with end-stage kid-
ney disease [15].

Despite proven utility in improving care, the uptake 
of CDS tools in practice has been historically poor [17, 
18]. Research shows that attractive CDS designs, clini-
cian engagement with the tool, and perceived usefulness 
to skill development and user confidence facilitate CDS 
tool use [19]. However, the lack of resources and training, 
poor CDS applicability in practice, and time constraints 
have hindered CDS adoption [19].

Improving the uptake of CDS tools involves the appli-
cation of strategies to address the barriers and facilita-
tors to tool uptake in a given context [20]. Therefore, to 
facilitate the future goal of implementing the CDS tool 
across Canadian hemodialysis settings, this study aimed 
to explore barriers and facilitators that HCPs may face to 

using the CDS tool for osteoarthritis management, spe-
cifically in hemodialysis units.

Theoretical framework
Implementing new interventions such as CDS tools 
requires changes in the “individual and collective behav-
iour” of the relevant actors [21]. Changing professional 
behaviour is a multilevel process that is facilitated by 
an “understanding of the influences on behaviour in the 
context in which they occur” [21]. Therefore, the Theo-
retical Domains Framework (TDF) was used to develop 
the interview guide to identify influences on the uptake 
of the CDS tool by HCPs in the hemodialysis setting [21] 
(See supplementary file 1 for the interview guide).

Materials and methods
Design
This study used a qualitative descriptive approach involv-
ing one-on-one, virtual semi-structured interviews. 
Qualitative description focuses on the participants 
own words rather than an interpretation of their mean-
ings and was chosen to facilitate a straight description 
of HCPs’ perceived barriers and facilitators [22]. The 
research team consisted of two pharmacists with expe-
rience working in the hemodialysis setting (the primary 
researcher and the second coder), a hemodialysis phar-
macist (the primary investigator) and a nephrologist with 
extensive experience caring for seniors with kidney dis-
ease. To enhance rigour, the research team followed the 
Consolidated Criteria for Reporting Qualitative Research 
(COREQ) [23]. Ethics approval was obtained from the 
University Health Network (23–5060) and the University 
of Toronto’s research ethics boards (00044456).

Sample/setting
HCPs were recruited from April 2023 to June 2023. 
Inclusion criteria included English-speaking, practicing, 
nephrologists, nurse practitioners and pharmacists with 
expertise in hemodialysis. Expertise was defined as expe-
rience providing full-time, direct patient care to patients 
on hemodialysis for a minimum of 1 year. Non-English-
speaking HCPs were excluded to ensure feasibility given 
the limited resources available to this study. Additionally, 
trainees, residents, and fellows were excluded to ensure 
participants had sufficient expertise to inform the study 
aim.

Eligible participants were selected from academic and 
community settings using a combination of purposeful 
and snowball sampling techniques. Specifically, the pri-
mary investigator forwarded the study invite to poten-
tial participants via email and interested persons were 
instructed to contact the research team for further infor-
mation about the study. Consent was obtained in writing 
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by the primary researcher prior to conducting the inter-
views. Consenting participants were asked to relay study 
information to other clinicians who may be interested in 
the study. To avoid homogeneity of responses, recruit-
ment from a single institution was limited to two partici-
pants and distinguished between nephrologist or nurse 
practitioner and pharmacist. All those contacted agreed 
to take part in the study.

Data collection and analysis
Interviews were conducted by the primary researcher. 
There was no prior relationship between the primary 
researcher and the study participants. The interview 
guide was developed by the primary researcher with 
insight from the nephrologist. The guide was piloted with 
the second coder and revised accordingly. Each partici-
pant was interviewed once with the presence of only the 
primary researcher and the participant. Interviews lasted 
approximately thirty minutes and were audio-recorded 
and transcribed using Microsoft Teams. The primary 
researcher conducted the interviews from home.

Data collection was iterative and continued until data 
saturation (i.e., no new themes of barriers and facilita-
tors emerged with the addition of data). Based on the 
work of Francis et  al, the minimum sample size cho-
sen a priori was 10 [24]. Following the completion of 
10 interviews, each additional interview was ana-
lyzed for new themes. Sampling ceased after 11 inter-
views. Throughout the study period the interviewer 

maintained a reflexive journal to document thoughts or 
biases impacting the research.

Data was coded and analyzed inductively to allow 
the codes and themes to emerge directly from the 
raw data [25]. Coding was conducted by the primary 
researcher by reading each transcript several times for 
general impressions. Transcripts were then coded using 
descriptive codes [26]. A hierarchical coding tree was 
iteratively developed and refined as themes emerged 
(see Fig.  1 for a hierarchical structure of categories 
and subcategories). The second coder independently 
coded the first 3 transcripts and met with the primary 
researcher several times until consensus was reached 
on the codes and themes. The transcripts were coded 
using Microsoft Word.

Results
In total, 11 interviews were completed with 3 neph-
rologists, 2 nurse practitioners and 6 pharmacists from 
academic and community settings across 5 provinces 
in Canada. Most participants were between 35–44 
years of age and had not attained specialized train-
ing in pain management (See Table  1 for participant 
characteristics).

Overall, 4 themes of barriers and 2 facilitators 
emerged (See Fig. 2). Below is a detailed description of 
each theme.

Fig. 1 Codes. hierarchical structure of categories and subcategories (codes). This figure represents a hierarchical coding tree of categories 
and subcategories (codes) that emerged from the data
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Barriers to CDS tool uptake
Theme 1: CDS tool misalignment with usual practice roles 
(main theme)
Many participants viewed themselves as “kidney special-
ists” and described osteoarthritis pain management as a 
general medicine issue that did not belong in the realm 
of kidney care. Participants discussed various factors that 
discouraged them from adopting the responsibility for 
managing non-kidney related issues.

Participants spoke of competing practice priorities in 
the hemodialysis setting and worried about the risk of 
compromising dialysis care if they become the “dumping 
ground for all general medicine-related issues”.

P9/Nephrologist: “I know it’s an issue for patients, we 
could do better, but the question then becomes if we are 
spending time and effort on osteoarthritis, what are we 
not spending time and effort on? Is it detracting from 
care in other ways? That’s always a possibility as these 
patients have other issues related to general medicine”.

Participants further discussed a lack of training as a 
hindrance to providing osteoarthritis management.

P9/Nephrologist: “As internal medicine specialists and 
nephrologists we are not trained in the management of 
osteoarthritis during our training, the scope tends to be 
more family practice, so we do tend to rely on our family 
practice colleagues to deal with this issue”.

Some participants discussed the need to abide by insti-
tutional policies or practice cultures that discouraged the 
management of non-kidney related issues. Participants 
working in settings where the delivery of primary care 
was not a practice norm preferred to conform with the 
established boundaries of care. For example, when par-
ticipants were asked if managing osteoarthritis was an 

Table 1 Participant characteristics

Age group n = 11 (%)
 25–34 1 (9)

 35–44 6 (54)

 45–54 3 (27)

 55–65 1 (9)

Gender
 Female 6 (54)

 Male 5 (45)

Profession
 Nephrologist 3 (27)

 Nurse practitioner 2 (18)

 Pharmacist 6 (54)

Years of practice
 1–5 3 (27)

 6–10 3 (27)

 11–15 2 (18)

 > 15 3 (27)

Practice setting
 Academic 5 (45)

 Community 6 (54)

Practice location
 Alberta 2 (18)

 British Columbia 1 (9)

 Nova Scotia 2 (18)

 Ontario 4 (36)

 New Brunswick 2 (18)

Competencies attained in pain management 1 (9)

Fig. 2 Barriers and facilitators. Main barriers and facilitators to implementing the clinical decision support tool in practice. This figure represents 
the 4 themes of barriers and 2 facilitators to clinical decision support tool uptake that emerged from the data
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appropriate part of their jobs, several thought it was, but 
considered the tool irrelevant to their practices because 
the nephrologists at that practice site were not addressing 
issues related to general medicine:

P4/Nurse practitioner: “I know from my interactions 
with our nephrologists…that they’re trying to distance 
themselves from general medicine and they just want 
to try to continue to keep it as a specialty area of kidney 
care… I find the hindrances is keeping up with my col-
leagues …it’s not that I need their blessing and approval 
but at the same time you kind of want to play ball in the 
same sandlot with your colleagues…If I’m doing some-
thing outside the parameters there will be questions”.

P5/Pharmacist: “It’s [the management of osteoarthri-
tis] not super relevant because we have a policy that the 
rounding MD does not prescribe pain medications”.

Though nephrologists were perceived as central 
actors to the uptake of the tool, participants expressed 
that influencing them to deliver primary care without 
the involvement of a primary care provider (PCP) was 
unlikely. In fact, two out of three nephrologists who par-
ticipated in this study strongly felt that the management 
of non-kidney related issues should default to the PCP.

While a few participants expressed their willingness to 
coordinate osteoarthritis pain management with PCPs, 
they explained that siloed practices and poor role defini-
tions for nephrologists and PCPs precluded this arrange-
ment as it was difficult for nephrologists to determine 
“who is owning that ship” of primary care management.

P4/Nurse practitioner: “I feel the nephrologist and 
myself are happy to assist, but I don’t think we have the 
sense of reassurance that this is being kind of seen by two 
sets of eyes type of thing. I feel like once it’s on our court 
everyone kind of just backs up and assumes that we look 
after it. I think that the hard part is making sure every-
one is working together. Unfortunately, the transparency 
isn’t quite there… now it’s all individual approaches with 
us giving a referral or our recommendations back to the 
other healthcare providers but there is no feedback com-
ing this way as a two-way dialogue.”

These findings indicate a lack of clearly defined roles 
and responsibilities among hemodialysis teams which 
may limit implementation of the CDS tool. Findings also 
highlight the need for improved collaboration between 
hemodialysis and primary care teams.

Theme 2: Challenges related to the dialysis environment 
(minor theme)
Several aspects of the dialysis environment were viewed 
as barriers to the successful uptake of the tool, includ-
ing difficulties in accessing the tool, a lack of human 
resources to apply the tool and time constraints.

P11/Nephrologist: “I feel like unless the physicians 
have this printed out somewhere its unlikely they are 
going to look at it truthfully”.

P1/Pharmacist: “We are, you know a growing pro-
gram, unfortunately we have a limited number of 
resources. We are in a community hospital as opposed 
to a teaching hospital where you have fellows and what-
not, so lots and lots of staff on site to manage these 
things”.

P8/Nurse practitioner: “Time management would be a 
big thing for us because really our roles are kind of struc-
tured to focus more hemodialysis specific concerns, so I 
would say kind of incorporating it [the tool] into our time 
management.”

These barriers illustrate the significance of addressing 
contextual challenges across dialysis units to promote 
tool uptake.

Theme 3: Varying levels of clinician comfort with the use 
of pain medications (minor theme)
Several participants reported low levels of comfort using 
some of the pharmacological agents proposed by the 
tool. For example, concerns of potential toxicity arose 
with the use of topical diclofenac and a lack of experience 
was cited as an obstacle to prescribing cannabinoids and 
buprenorphine:

P1/Pharmacist: “Some nephrologists just don’t like the 
idea of a topical diclofenac because of again that poten-
tial systemic absorption even though it’s theoretical… 
Topical cannabinoids that’s another realm that we don’t 
go down because again we’re not very knowledgeable on 
that”.

P3/Pharmacist: “We probably do have practitioners 
which would avoid the oral NSAIDS at all costs and may 
be a bit more hesitant with topical diclofenac… we don’t 
tend to use much Suboxone either or the Butrans patch.”

Opioid prescribing in general came under scrutiny with 
variations in prescriber comfort level:

P10/Pharmacist: “There is one nephrologist that will 
prescribe opiates for pain but the other three will not…a 
patient might get a prescription for hydromorphone but 
then the patient runs out and the other nephrologist isn’t 
willing to prescribe”.

Notably, a few participants indicated a readiness 
to learn about non-conventional pharmacological 
approaches for pain management:

P7/Nephrologist: “If there are options that are effective, 
particularly in the dialysis population, because there’s 
limits to what we can use in terms of agents as well as 
dosing regimens. So I guess just understanding and 
the awareness of the available options would be always 
appreciated”.
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P2/Pharmacist: “ My comfort level with suboxone is 
such that I wouldn’t necessarily be recommending it until 
I become more comfortable with it”.

This finding points to variations in prescribing patterns 
both within and across dialysis centers. Most participants 
preferred using a familiar drug and highlighted the need 
for educational initiatives to increase clinician comfort 
level with some of the proposed analgesics.

Theme 4: Limited applicability of the tool in the real‑world 
setting due to patient factors (minor theme)
A few participants questioned the general applicability of 
the tool to the hemodialysis population and anticipated 
that some patients would not fall within the outlined 
treatment cascade, such as those who had reached the 
narcotic level. Participants also noted that many dialysis 
recipients had low socioeconomic status and the cost of 
the recommended treatments (topical agents and ancil-
lary services) would be beyond their reach:

P9/Nephrologist: “The hospital-based physio and OT 
there is a big waiting list and if patients don’t have cover-
age for private, it certainly limits access and delays access, 
and so then we know we tend to jump to pharmacologic 
treatments”.

Facilitators to CDS tool uptake
Theme 1: CDS tool alignment with usual practice roles (minor 
theme)
Although many participants reported misalignment of 
the tool with their practices, a few participants felt the 
tool was well aligned with their roles. These participants 
perceived themselves as “providers of holistic care” and 
viewed the management of osteoarthritis pain as an 
aspect of comprehensive care that should be provided by 
dialysis teams.

For example, when participants were asked if osteoar-
thritis pain management was an appropriate part of their 
jobs one participant stated:

P7/Nephrologist: “Realistically yes, because we’re 
already seeing them on a weekly basis, it [osteoarthritis] 
becomes something we end up having to manage”.

Pharmacists considered themselves well positioned to 
provide recommendations for osteoarthritis management 
across hemodialysis and primary care teams due to their 
strong capacity for monitoring and sharing information:

P2/Pharmacist: “Prescribers being their family doc-
tors are resistant to prescribe something in a complex 
hemodialysis patient, and therefore ask us for recom-
mendations…we are in a good position where we can 
monitor efficacy for any type of therapeutic interven-
tion. Pain is one of those things because we start that 
intervention, we see that it is started through the family 

doctor or whoever is ordering it, but then we can follow 
up and monitor for adverse effects”.

These participants also recognized the increasing 
trend of patients without PCPs and indicated their will-
ingness to adopt the sole responsibility of osteoarthritis 
pain management in the absence of other care:

P8/Nurse practitioner: “We’re having less patients 
with primary care providers, so therefore we are find-
ing that prescribers within the hemodialysis world are 
taking on more and more responsibilities for primary 
care and management needs. I think we’re looking at 
providing holistic care. I do think it’s a big portion of 
care that we are able to provide”.

The finding of tool alignment with existing roles 
reveals a readiness for tool uptake among select hemo-
dialysis teams.

Theme 2: Intrinsic HCP motivation to using the tool (main 
theme)
Acknowledging the rigours of dialysis treatments and 
their negative impact on patients’ quality of life, as well 
as the preferences of patients to receive primary care by 
hemodialysis teams due to convenience, several partici-
pants expressed a desire to prioritize the management 
of osteoarthritis. Participants explained that provid-
ing primary care during dialysis treatments may help 
patients cope with the burden of their disease state by 
reducing the number of visits required to manage their 
comorbidities.

P4/Nurse practitioner: “I wish we all kind of 
revamped kind of the way we look at patients and I 
think whether it’s osteoarthritis or renal or whatever 
we do, look at it in a timely fashion just to break down 
barriers ’cause they are coming in three times a week. 
So for us to say go see your family doctor and now the 
other days that they’re off have to be filled with another 
medical appointment. I don’t think is a service for 
them, it looks at quality of life.”

Participants perceived the use of the tool could affirm 
better practices through standardizing care and prompt-
ing clinicians to re-evaluate therapy which would lead to 
improvements in patient care.

P7/Nephrologist: “If you have a tool that puts all of us 
on the same page and we all agree upon and this looks 
really good truthfully, I think it would standardize neph-
rologists, nurse practitioners and pharmacists in a guide-
line way”.

P2/Pharmacist: “Oftentimes, I find that there’s this 
therapeutic inertia, that we just keep it going and I find 
that this tool actually suggests and actually encourages 
the reassessment and actually tapering and removing 
therapy if it’s not being efficacious”.



Page 7 of 9Mohsen et al. BMC Primary Care          (2024) 25:308  

Additionally, participants believed the tool would 
increase their confidence and empower their decision 
making to manage osteoarthritis pain.

P2/Pharmacist: “You are not kind of floundering 
around, it gives you one basis point, it’s good to have kind 
of a lighthouse that you are aiming for and that’s what it 
does, provides like a good recommendation. It’s offering 
things that I definitely haven’t considered which is great”.

Participants also highlighted that increased collabora-
tion between hemodialysis clinicians and PCPs can pro-
mote better osteoarthritis pain management for patients.

P5/Pharmacist: “If there is collaboration with the GP 
[general practitioner], if the GP starts an intraarticular 
steroid or an opioid, you know instead of the patient hav-
ing to go to the GP …possibly its followed on the dialysis 
unit by a pharmacist or a nurse”.

The emergence of this theme exposes HCPs’ motiva-
tions for using the tool to improve patient care in the 
hemodialysis setting and confirms the need for collabora-
tion among hemodialysis and primary care teams.

Discussion
TDF-informed qualitative interviews with HCPs revealed 
several barriers and facilitators to the use of a CDS tool 
within hemodialysis units in Canada. To the research 
team’s knowledge, this is the first study to explore the 
perceptions of HCPs on the use of a decision aid for 
osteoarthritis pain management in this setting. Barriers 
included challenges related to the dialysis environment, 
varying levels of clinician comfort with pain medications, 
and limited applicability of the tool in the real-world. 
Tool alignment with practice roles emerged as both a 
barrier and facilitator to tool uptake. HCP motivation for 
using the tool to improve quality of care among hemo-
dialysis patients emerged as a key facilitator. Address-
ing these barriers and facilitators may promote effective 
implementation of the tool and improve osteoarthritis 
pain management among hemodialysis patients.

This research supports the findings of Presseau et  al, 
which identified that the alignment of a new interven-
tion—such as individualized dialysate temperature—
with established practice roles was both a barrier and a 
facilitator to adoption among hemodialysis clinicians 
[27]. The authors also noted that intervention uptake was 
influenced by “sequences of clinical behaviours”, com-
plex professional interactions where the “behaviour of 
one profession, defined by their professional role, serves 
as a social influence to the other profession” [27]. In the 
present study, participants’ perception of CDS tool align-
ment with existing practice roles strongly influenced their 
attitudes toward tool adoption. Participants identifying 
as “kidney specialists” reported the misalignment of the 
tool with their practice roles and resisted its adoption. In 

contrast, those identifying as “providers of holistic care” 
found the tool well-suited to their practices and were 
amenable to its adoption. “Sequences of clinical behav-
iors” were evident in this study as the actions of neph-
rologists clearly influenced the behaviours of both nurse 
practitioners and pharmacists who consistently reported 
a need to conform to the nephrologist’s approach to care. 
To increase tool uptake, initial implementation efforts 
should target select institutions where the provision of 
primary care is aligned with existing roles since clinicians 
working in these institutions would be more accepting of 
a tool for osteoarthritis management.

The study findings align with considerable literature 
emphasizing that poor communication between nephrol-
ogists and primary care physicians limits nephrologists’ 
ability to deliver primary care services [28–31]. In the 
present study, participants expressed that “siloed prac-
tices” and the inability to ascertain who is “owning that 
ship” of primary care management dissuaded nephrolo-
gists from engagement in primary care. Other barriers 
found in this study including environmental challenges, 
HCP discomfort with pain medications, and limited tool 
applicability also align with prior research. Beers et  al 
cited lack of time, limited knowledge and lack of infra-
structure as challenges to nephrologist directed primary 
care [30]. Further, in a qualitative systematic review and 
meta-aggregation of barriers and enablers to implement-
ing and using CDS systems for chronic diseases, Chen 
et al identified lack of time, limited resources and lack of 
applicability due to patient factors as barriers to CDS sys-
tem uptake [19].

This research offers novel findings on the motiva-
tions of hemodialysis clinicians for incorporating a CDS 
tool into their practices as part of comprehensive care. 
Although participants acknowledged several factors 
which precluded tool alignment with existing practice 
roles including competing priorities, lack of training, 
institutional policies, and siloed practices among differ-
ent health teams, a few indicated a willingness to adopt 
the tool into their practice to improve the quality of oste-
oarthritis management and the patient’s quality of life. 
While motivation may help promote tool uptake, it can-
not resolve implementation barriers identified. Strategies 
to overcome these barriers are crucial to tool uptake.

Notably, several clinicians who participated in this 
research felt that collaborations between hemodialy-
sis teams and PCPs were a requirement for tool adop-
tion because of the complexity of renal failure and 
the various practice demands of the dialysis environ-
ment. Thus, enhancing collaboration between hemo-
dialysis and primary care teams through ensuring 
clearly defined roles and responsibilities among them 
would help nephrologists determine the scope of their 
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primary care responsibilities and may encourage their 
participation in the provision of care.

The effectiveness of implementation may also be 
enhanced by mobilizing educational initiatives such 
as continuing educational programs to increase clini-
cian knowledge and comfort with pain medications. 
Previous research has demonstrated improvements 
in “clinician knowledge, attitudes, and pain practice 
behavior” following a continuing education program 
although a sustained effort at educating clinicians over 
an extended period of time may be required to change 
attitudes regarding pain management [32, 33]. Further, 
given the time constraints and lack of resources that 
exist within dialysis settings, the allocation of addi-
tional human resources, such as nurses, to facilitate the 
application of the tool should be considered. In a recent 
study examining PCP experiences with using a CDS 
tool for pain management, participants recommended 
expanding tool access to clinical staff to better integrate 
the tool into the workflow and address clinician time 
constraints [34].

This study is strengthened by a diverse participant 
pool that varied by clinician type and practice loca-
tion. Considering the potential for practice variations 
across different sites, it is crucial to gather insights 
from a wide range of perspectives rather than focus-
ing on HCPs in a single geographical area. Also, the 
value of each participant was maximized by limiting 
recruitment from a single institution to two partici-
pants. The study has several limitations that should be 
noted. First, we focused on HCPs’ perspectives since 
they are the main users of CDS tools although decision 
aids impact both HCPs and patients, and having patient 
support behind the tool may influence implementation 
outcomes. Second, we did not purposively select par-
ticipants from practices that delivered primary care. 
Therefore, some participants were not as information 
rich because osteoarthritis management was not rel-
evant to their practices.

Conclusion
Hemodialysis teams are amenable to the use of a CDS 
tool for managing osteoarthritis pain, however, successful 
implementation depends on tool alignment with practice 
norms. Widescale implementation may become feasible 
with increased collaboration among hemodialysis and 
primary care teams. Future research should explore the 
perceptions of PCPs using the tool in collaboration with 
hemodialysis teams.

Abbreviations
HCPs  Healthcare professionals
CDS  Clinical decision support

TDF  Theoretical Domains Framework
PCPs  Primary care providers

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12875- 024- 02564-5.

Supplementary Material 1: Supplementary file 1. Interview guide

Supplementary Material 2: Supplementary figure 1. Clinical decision 
support tool. Algorithm for patients on hemodialysis with pain associated 
with osteoarthritis. This figure represents the final version of the tool for 
the management of osteoarthritis pain in the hemodialysis population 
following validation and revisions

Acknowledgements
Not applicable.

Authors’ contributions
MM conducted the participant interviews, analyzed the data and drafted the 
manuscript. TZ assisted with coding and data analysis. MB and VJ contributed 
substantially to the conception and design of the study. VJ provided input on 
the interview guide. AA conducted analysis and interpreted results and was 
a major contributor in drafting and revising the manuscript. All authors read 
and approved the final manuscript. All authors agreed both to be personally 
accountable for the author’s own contributions and to ensure that questions 
related to the accuracy or integrity of any part of the work, even ones in 
which the author was not personally involved, are appropriately investigated, 
resolved, and the resolution documented in the literature.

Funding
This research did not receive any grants from funding agencies in the public, 
commercial, or not-for-profit sectors.

Availability of data and materials
The datasets used and/or analysed during the current study (interview tran-
scripts) are not made publicly available to protect the identity/privacy of study 
participants. Portions of the data generated or analysed during this study are 
included in this published article.

Declarations

Ethics approval and consent to participate
Ethics approval was obtained from the University Health Network (23–5060) 
and the University of Toronto’s research ethics boards (00044456). Written 
informed consent to participate in the study was obtained by the primary 
researcher prior to conducting the interviews.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Leslie Dan Faculty of Pharmacy, University of Toronto, Toronto, ON, Canada. 
2 Department of Nephrology, Toronto General Hospital – University Health 
Network, Toronto, ON, Canada. 3 Medicine, University of Toronto, Toronto, ON, 
Canada. 4 Department of Pharmacy, University Health Network, 200 Elizabeth 
St. EB 214, Toronto, ON M5G 2C4, Canada. 

Received: 23 February 2024   Accepted: 5 August 2024

https://doi.org/10.1186/s12875-024-02564-5
https://doi.org/10.1186/s12875-024-02564-5


Page 9 of 9Mohsen et al. BMC Primary Care          (2024) 25:308  

References
 1. Davison SN. Pain in hemodialysis patients: prevalence, cause, severity, and 

management. Am J Kidney Dis. 2003;42:1239–47.
 2. Duncan IJ, Hurst NP, Sebben R, Milazzo SC, Disney A. Premature develop-

ment of erosive osteoarthritis of hands in patients with chronic renal 
failure. Ann Rheum Dis. 1990;49:378–82.

 3. Kart-Köseoglu H, Yucel AE, Niron EA, Köseoglu H, Isiklar I, Ozdemir FN. 
Osteoarthritis in hemodialysis patients: relationships with bone mineral 
density and other clinical and laboratory parameters. Rheumatol Int. 
2005;25:270–5.

 4. Abbott KC, Bucci JR, Agodoa LY. Total hip arthroplasty in chronic dialysis 
patients in the United States. J Nephrol. 2003;16:34–9.

 5. Hage S, Hage V, El-Khoury N, Azar H, Chelala D, Ziadé N. Musculoskeletal 
disorders in hemodialysis patients: different disease clustering according 
to age and dialysis vintage. Clin Rheumatol. 2020;39:533–9.

 6. Neogi T. The epidemiology and impact of pain in osteoarthritis. Osteoar-
thritis Cartilage. 2013;21:1145–53.

 7. Davison SN, Jhangri GS. The impact of chronic pain on depression, sleep, 
and the desire to withdraw from dialysis in hemodialysis patients. J Pain 
Symptom Manage. 2005;30:465–73.

 8. Fan L, Sarnak MJ, Tighiouart H, Drew DA, Kantor AL, Lou KV, et al. Depres-
sion and all-cause mortality in hemodialysis patients. Am J Nephrol. 
2014;40:12–8.

 9. Davison SN, Koncicki H, Brennan F. Pain in chronic kidney disease: a scop-
ing review. Semin Dial. 2014;27:188–204.

 10. Davison SN, Rathwell S, Ghosh S, George C, Pfister T, Dennett L. The 
prevalence and severity of chronic pain in patients with chronic kidney 
disease: a systematic review and meta-analysis. Can J Kidney Health Dis. 
2021;8:2054358121993995.

 11. Brkovic T, Burilovic E, Puljak L. Prevalence and severity of pain in adult 
end-stage renal disease patients on chronic intermittent hemodialysis: a 
systematic review. Patient Prefer Adherence. 2016;10:1131–50.

 12. Davison SN, Rathwell S, George C, Hussain ST, Grundy K, Dennett 
L. Analgesic use in patients with advanced chronic kidney disease: 
a systematic review and meta-analysis. Can J Kidney Health Dis. 
2020;7:2054358120910329.

 13. Mohsen M, Feldberg J, Abbaticchio A, Jassal SV, Battistella M. Develop-
ment and validation of a treatment algorithm for osteoarthritis pain 
management in patients with end-stage kidney disease undergoing 
hemodialysis. Can J Kidney Health Dis. 2024;11:20543581241249364.

 14. 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;3:17. https:// doi. org/ 10. 1038/ 
s41746- 020- 0221-y. Published 2020 Feb 6.

 15. Tawadrous D, Shariff SZ, Haynes RB, Iansavichus AV, Jain AK, Garg AX. Use 
of clinical decision support systems for kidney-related drug prescribing: a 
systematic review. Am J Kidney Dis. 2011;58:903–14.

 16. Samal L, Kilgallon JL, Lipsitz S, et al. Clinical Decision Support for Hyper-
tension Management in Chronic Kidney Disease: A Randomized clinical 
trial [published correction appears in JAMA Intern Med. 2024 Jun 10. 
10.1001/jamainternmed.2024.2589]. JAMA Intern Med. 2024;184(5):484-
492. https:// doi. org/ 10. 1001/ jamai ntern med. 2023. 8315

 17. Dhingra L, Schiller R, Teets R, Nosal S, Dieckmann NF, Ginzburg R, et al. 
Pain management in primary care: a randomized controlled trial of a 
computerized decision support tool. Am J Med. 2021;134:1546–54.

 18. Reynolds EL, Burke JF, Banerjee M, Callaghan BC. Randomized controlled 
trial of a clinical decision support system for painful polyneuropathy. 
Muscle Nerve. 2020;61:640–4.

 19. Chen W, O’Bryan CM, Gorham G, Howard K, Balasubramanya B, Coffey P, 
et al. Barriers and enablers to implementing and using clinical decision 
support systems for chronic diseases: a qualitative systematic review and 
meta-aggregation. Implement Sci Commun. 2022;3:81.

 20. Waltz TJ, Powell BJ, Fernández ME, Abadie B, Damschroder LJ. Choosing 
implementation strategies to address contextual barriers: diversity in 
recommendations and future directions. Implement Sci. 2019;14:42.

 21. Atkins L, Francis J, Islam R, O’Connor D, Patey A, Ivers N, et al. A guide to 
using the theoretical domains framework of behaviour change to investi-
gate implementation problems. Implement Sci. 2017;12:77.

 22. Lambert VA, Lambert CE. Qualitative descriptive research: an acceptable 
design. PRIJNR. 2012;16:255–6.

 23. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative 
research (COREQ): a 32-item checklist for interviews and focus groups. Int 
J Qual Health Care. 2007;19:349–57.

 24. Francis JJ, Johnston M, Robertson C, Glidewell L, Entwistle V, Eccles MP, 
et al. What is an adequate sample size? Operationalising data saturation 
for theory-based interview studies. Psychol Health. 2010;25:1229–45.

 25. Thomas DR. A general inductive approach for analyzing qualitative evalu-
ation data. Am J Eval. 2006;27:237–46.

 26. Linneberg MS, Korsgaard S. Coding qualitative data: a synthesis guiding 
the novice. Qual Res J. 2019;19(3):259–70.

 27. Presseau J, Mutsaers B, Al-Jaishi AA, Squires J, McIntyre CW, Garg AX, et al. 
Barriers and facilitators to healthcare professional behaviour change 
in clinical trials using the theoretical domains framework: a case study 
of a trial of individualized temperature-reduced haemodialysis. Trials. 
2017;18:227.

 28. Zimmerman DL, Selick A, Singh R, Mendelssohn DC. Attitudes of Cana-
dian nephrologists, family physicians and patients with kidney failure 
toward primary care delivery for chronic dialysis patients. Nephrol Dial 
Transplant. 2003;18:305–9.

 29. Berns JS, Szczech LA. What is the nephrologist’s role as a primary 
care provider? We all have different answers. Clin J Am Soc Nephrol. 
2007;2:601–3.

 30. Beers KH, Sperati CJ, Weisman DS, Abdel-Kader K, Soman S, Plantinga L, 
et al. Improving primary care delivery for patients receiving maintenance 
hemodialysis. Am J Kidney Dis. 2021;78:886–91.

 31. Wang V, Diamantidis CJ, Wylie J, Greer RC. Minding the gap and overlap: 
a literature review of fragmentation of primary care for chronic dialysis 
patients. BMC Nephrol. 2017;18:274.

 32. Trudeau KJ, Hildebrand C, Garg P, Chiauzzi E, Zacharoff KL. A randomized 
controlled trial of the effects of online pain management education on 
primary care providers. Pain Med. 2017;18:680–92.

 33. McNamara MC, Harmon D, Saunders J. Effect of education on knowledge, 
skills and attitudes around pain. Br J Nurs. 2012;21(958):960–4.

 34. Mazurenko O, McCord E, McDonnell C, Apathy NC, Sanner L, Adams 
MCB, et al. Examining primary care provider experiences with using 
a clinical decision support tool for pain management. JAMIA Open. 
2023;6:ooad063.

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

https://doi.org/10.1038/s41746-020-0221-y
https://doi.org/10.1038/s41746-020-0221-y
https://doi.org/10.1001/jamainternmed.2023.8315

	Barriers and facilitators to using a clinical decision support tool for the management of osteoarthritis pain in patients undergoing hemodialysis: a qualitative study
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Introduction
	Theoretical framework
	Materials and methods
	Design
	Samplesetting
	Data collection and analysis

	Results
	Barriers to CDS tool uptake
	Theme 1: CDS tool misalignment with usual practice roles (main theme)
	Theme 2: Challenges related to the dialysis environment (minor theme)
	Theme 3: Varying levels of clinician comfort with the use of pain medications (minor theme)
	Theme 4: Limited applicability of the tool in the real-world setting due to patient factors (minor theme)

	Facilitators to CDS tool uptake
	Theme 1: CDS tool alignment with usual practice roles (minor theme)
	Theme 2: Intrinsic HCP motivation to using the tool (main theme)


	Discussion
	Conclusion
	Acknowledgements
	References


