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Abstract

Introduction: The burden of chronic kidney disease (CKD) is rising globally including in Singapore. Primary care
is the first point of contact for most patients with early stages of CKD. However, several barriers to optimal CKD
management exist. Knowing healthcare professionals’ (HCPs) perspectives is important to understand how best
to strengthen CKD services in the primary care setting. Integrating a theory-based framework, we explored HCPs'
perspectives on the facilitators of and barriers to CKD management in primary care clinics in Singapore.

Methods: In-depth interviews were conducted on a purposive sample of 20 HCPs including 13 physicians, 2 nurses
and 1 pharmacist from three public primary care polyclinics, and 4 nephrologists from one referral hospital. Inter-
views were audio recorded, transcribed verbatim and thematically analyzed underpinned by the Theoretical Domains
Framework (TDF) version 2.

Results: Numerous facilitators of and barriers to CKD management identified. HCPs perceived insufficient atten-
tion is given to CKD in primary care and highlighted several barriers including knowledge and practice gaps,
ineffective CKD diagnosis disclosure, limitations in decision-making for nephrology referrals, consultation time,
suboptimal care coordination, and lack of CKD awareness and self-management skills among patients. Neverthe-
less, intensive CKD training of primary care physicians, structured CKD-care pathways, multidisciplinary team-based
care, and prioritizing nephrology referrals with risk-based assessment were key facilitators. Participants underscored
the importance of improving awareness and self-management skills among patients. Primary care providers
expressed willingness to manage early-stage CKD as a collaborative care model with nephrologists. Our findings
provide valuable insights to design targeted interventions to enhance CKD management in primary care in Singa-
pore that may be relevant to other countries.

Conclusions: The are several roadblocks to improving CKD management in primary care settings warranting urgent
attention. Foremost, CKD deserves greater priority from HCPs and health planners. Multipronged approaches should
urgently address gaps in care coordination, patient-physician communication, and knowledge. Strategies could
focus on intensive CKD-oriented training for primary care physicians and building novel team-based care models
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integrating structured CKD management, risk-based nephrology referrals coupled with education and motivational
counseling for patients. Such concerted efforts are likely to improve outcomes of patients with CKD and reduce the

ESKD burden.
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Introduction

Chronic kidney disease (CKD), with a worldwide prev-
alence of 11%-13%, is an increasingly common public
health problem [1]. CKD is associated with premature
cardiovascular disease, all-cause mortality, and high
risk of progression to end-stage kidney disease (ESKD)
requiring costly kidney replacement therapy- dialysis or
kidney transplant [2, 3]. CKD is one of the steepest rising
causes of death globally, including in Singapore, which
ranks fifth worse in incident ESKD worldwide [4, 5].

Kidney Disease Improving Global Outcome (KDIGO)
classifies patients with CKD into categories according to
level of estimated glomerular filtration rate (eGFR) and
albuminuria based on the risk of progression to ESKD
[6]. Most patients with CKD are usually asymptomatic
until the disease becomes advanced, i.e., eGFR<30 ml/
min/1.73m? Primary care is the first point of contact of
most patients with early stages of CKD with the health
system worldwide and in Singapore. Prompt institution
of non-pharmacologic and pharmacologic therapy at
early stages of CKD can preserve kidney function and
prevent CVD [7]. However, serious gaps exist in clini-
cal practices with regards to management of CKD. In an
analysis of 20,538 individuals in the US, 50% of patients
with proteinuric CKD were not receiving the recom-
mended renin—angiotensin—aldosterone system (RAAS)
blockers [8]. Likewise in Singapore, less than 50% of
patients with diabetes and CKD had blood pressure
control to <140/90 mm Hg, and less than 50% had gly-
cated hemoglobin of <7% [9].

Existing literature suggests impediments to CKD
management in primary care exists at multiple levels
[10]. Patient-reported challenges and perceptions on
CKD management are well documented [11]. How-
ever, there is limited understanding on the challenges
and opportunities to enhance CKD management
from perspectives of HCPs involved in direct care of
patients with CKD. Including HCPs from primary care
and nephrologists, key stakeholders in the CKD care
spectrum, will maximize the diversity of perceptions
and opinions on CKD management. Underpinned by
the Theoretical Domains Framework (TDF), the study
aimed to explore HCPs’ perspectives on facilitators of
and barriers to CKD management in primary care in
Singapore.

Methods

Study setting and design

Primary healthcare for the multi-ethnic population in
Singapore is delivered as a fee-for-service via a network
of public sector primary care polyclinics and private gen-
eral practitioner clinics, the former providing care to
the majority of patients with chronic diseases [12]. The
public polyclinics are well equipped “one-stop” centers
and offer comprehensive range of health care services at
markedly subsidized rates. Primary care polyclinic model
includes referrals to the specialists at the affiliated hos-
pitals for additional evaluation and risk assessment for
chronic conditions (eg CKD, cardiovascular diseases).
After specialist evaluation patients are often referred
back to polyclinics for further management with rec-
ommendations from specialists, and often patients are
co-managed by primary care physicians with periodic
6-monthly or yearly visits to the specialists.

The study set in SingHealth, a large healthcare clus-
ter with a network of nine public polyclinics and three
referral hospitals included a sampling frame of multidis-
ciplinary stakeholders (physicians, nurses, and pharma-
cist) from three polyclinics with experience of managing
patients with CKD in the past year, and nephrologists
from the specialist outpatient clinic (SOC) at one affili-
ated referral hospital. In order to maximize the diversity
in views and experiences, participants were recruited in
terms of years in practice and practice location. A total of
21 potential participants were approached with an invi-
tation letter through their respective department heads,
and except for one participant who did not agree due to
time constraints, all others accepted to attend the inter-
view. Participants were contacted by the study coordina-
tor thorough email and interviews were scheduled.

Conceptual framework

We used the Theoretical Domains Framework (TDF) ver-
sion 2 to guide the interviews and analyze data. TDF is a
single framework that synthesizes 128 constructs from 33
behavior and behavioral change theories clustered into
14 domains [13, 14]. TDF has capacity to elicit a com-
prehensive set of beliefs and is informative regarding the
potential mediators of behavior change. Our interview
probes adapted the TDF framework to discern barriers
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and facilitators regarding HCP’s perception to eventually
develop effective interventions to support optimal CKD
management in primary care [15].

Data collection

In-depth interviews were conducted on a purposive sam-
ple of 20 participants comprising 13 physicians, 4 neph-
rologists, 2 nurses and 1 pharmacist. A semi-structured
interview guide with open-ended questions developed by
qualitative research and implementation science experts
explored participants’ perceived knowledge and skills
in CKD management, professional role, confidence in
managing CKD, ability to reveal CKD diagnosis, com-
munication capabilities, barriers and facilitators to CKD
management, decision process for referrals and useful-
ness of decision-support tools. Pre-testing was under-
taken on three individuals and their responses was used
to refine the interview questions. All interviews took
place in private consultation rooms in the healthcare
facility to ensure participant comfort and lasted between
30-60 min. The interviews were conducted in English by
the research team members (TNC, CR, SY, PM) trained
in qualitative methodologies and extensive experience
conducting in-depth interviews. The participants had
no personal or professional relationship with the inter-
viewers, and this allowed participants to express their
opinions freely. Interviews were audio recorded and tran-
scribed verbatim by research team members.

Ethical approval

The SingHealth Centralized Institutional Review Board
(CIRB) approved the study. Prior to interviews, partici-
pants signed a written informed consent for participation,
for audio recording of interviews and confidentiality of
their responses. All methods were performed in accord-
ance with relevant guidelines and regulations.

Data analysis

Verbatim transcripts of the interviews were reviewed
and checked with the audio recordings for accuracy. Two
researchers (CR, SJH) independently conducted the data
analysis using QSR NVivo 11 software. Data was ana-
lyzed using both inductive and deductive methods [16].
At first, the researchers read and re-read the transcripts
and familiarized with the data. The thematic analytic
process involved coding, repetitive sorting and com-
parison. Each transcript was open-coded line by line to
create code components. The code components were
compared and grouped into categories and themes per-
taining to facilitators and barriers to CKD management.
The categories and themes were subsequently mapped
against the relevant domains within the TDF. Domains
with overlapping and inter-linked themes that reflected
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key clinical behaviors and tasks relevant to CKD manage-
ment were combined to represent meaningful concepts
to systematically understand barriers and facilitators. For
example, when themes such as knowledge gaps in jun-
ior doctors or lack of self-management skills in patients
were identified, they were assigned to the TDF domain
of ‘knowledge & skills! Consensus meetings were held
to ensure that themes were mutually exclusive, and that
mapping reflected an accurate conceptualization of the
TDF domains. Discrepancies were resolved and devi-
ant cases identified. All themes were aligned with the
domains within TDFE. Thematic saturation was achieved
after analyzing 15 transcripts. We anchored the meth-
odology with reference to COREQ [17]. (See additional
file 1 COREQ checklist).

Results

In all, 20 participants completed the interviews of which
14 (70%) were females and the mean age was 37.7 years.
The participants comprised of 13 (65%) physicians, 4
(20%) nephrologists, 2 (10%), nurses and 1 (5%) phar-
macist. The mean years of service was 9.3 years, and 10
(50%) participants had more than 10 years of professional
experience. Most participants (90%) managed 31 or more
patients with CKD in the past year. Table 1 summarizes
the participant characteristics.

HCPs’ perceived barriers and facilitators to CKD man-
agement were captured under themes encompassing 12
of the 14 TDF domains. Overall, 24 themes including 11
barriers and 13 facilitators to CKD management emerged
and described under relevant TDF domains. Figure 1
illustrates the barriers and facilitators to CKD manage-
ment conceptualized using the TDF version 2.

Barriers to CKD management

Perceived knowledge and skills

One of the key barriers to CKD management was differ-
ential level of competency among physicians, with few
openly accepting knowledge and practice gaps on CKD
management. Some physicians perceived limited infor-
mation on CKD management in their reference hand-
books and felt challenged due to lack of protocols or
clinical practice guidelines similar to diabetes. As a result,
physicians felt unprepared, and attributed the shortcom-
ings to lack of CKD training as an important barrier.

“I think, even our new medical officers who are com-
ing in, if I remember correctly, the induction pro-
gram didn’t cover anything on renal, I think, if I'm
not wrong — mainly just hypertension and common
things” Participant 14_Physician.

Several providers discussed the lack of CKD awareness
and self-management skills among patients as a barrier
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Table 1 Characteristics of participants

Characteristics n=20

Sex n (%)
Males 6 (30)
Females 14 (70)

Age, mean years (SD) 37.7(8.2)

Age distribution
21-30 years 2
31-40 years 13
41-50 years
51-60 years

Profession /role n (%)

Physician 13 (65)
Nephrologist 4(20)
Nurse 2(10)
Pharmacist 1(5)

No of CKD patients managed in the past year n (%)

1-10 105)
11-20 1(5)
21-30 0

31 or more 18 (90)

Years in service, mean years (SD) 9.3 (5.6)

Years in service n (%)
<5 years 4 (20)
5-10 years 6 (30)
>10 years 10 (50)

Years in service based on profession/role Mean years
Physicians 7.1
Nephrologists 13
Nurses 17
Pharmacist 7

to CKD management. Over 50% of patients, especially in
earlier stages of CKD, i.e. CKD stage 3, and the majority
of elderly, were unaware of their CKD status.

“May be if I have to put a number to it, may be
about at least more than 50 percent not aware
especially those with milder CKD...like stage 3”
Participant 06_Physician.

Participants recounted poor health knowledge, vari-
able level of awareness, poor self-management skills
with lack of sustained behavioral modifications and
issues with medication adherence among patients with
CKD that necessitated a more paternalistic approach
from physicians. However, few physicians had diver-
gent views and believed that younger patients and
individuals with CKD stage 4 were often aware of
their condition, and often times fear of dialysis moti-
vated and nudged them to be adherent to management
recommendations.
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Professional role and identity & beliefs about consequences
HCPs in primary care believed their role was important
as the key caregiver for patients with chronic conditions.
Although they prioritized managing chronic diseases like
diabetes, hypertension, and hyperlipidemia, CKD was
not a priority. They felt that since CKD was primarily
asymptomatic, it is often neglected during clinical con-
sultations. Perceptions on prioritizing CKD in primary
care were mixed. Some respondents perceived CKD was
‘not viewed in the same league as diabetes, stroke, or
heart attacks’ In contrast, some respondents stressed the
need to consider CKD as an essential condition needing
more attention in primary care. Nonetheless, physicians
expressed that due to competing priorities in a consul-
tation, especially for patients with multiple morbidities,
CKD received less attention in primary care.

“It is just that we don’t routinely look into the CKD
and our knowledge on treating patients with CKD
is really lacking. So therefore, currently we give very
little attention to CKD.” Participant 05_Physician.

Belief about capabilities & optimism

Although respondents strongly believed in their capabili-
ties for treating general aspects of CKD, some physicians
expressed apprehensions and felt unfamiliar in prescrib-
ing higher doses of blood pressure medications, manag-
ing hyperkalemia, and advising kidney diet. More often,
such precarious situations prompted their referrals to
nephrologists.

“I think the most difficult one is when does it come
to a point where we need to stop medicines or adjust
the renal medicines or the renal doses. For things
that, you know, usually when managing protein urea
and all that, usually in the outpatient clinic setting,
we only have a maximum dose you can give. So, and
also, the experience that we have is, [ mean, quite lim-
ited I would say, so we don’t really increase the medi-
cines although we can”” Participant 01_Physician.

Intentions and goals

With an intention not to cause alarm or create anxiety for
patients, many physicians did not proactively bring up
CKD during consultations.

“So, most of the time, we'll pick it up quite early
because of the screening, so most of the patients
don’t have the CKD. And then when they start,
they do get the CKD, maybe, like stage 2, we won’t
really alarm them” Participant 14_Physician.
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Fig. 1 Conceptualizing barriers and facilitators to CKD management using the Theoretical Domains Framework Version 2

When physicians discussed CKD, it was common to
use simple language and ‘lay terms’ like ‘weak kidneys’
but refrained from explaining CKD stages or severity.
Participants highlighted that physician—patient com-
munication was not always optimal and led to inef-
fective CKD diagnosis disclosure. One participant
expressed that often patients are astonished when phy-
sicians reveal CKD diagnosis.

“They (patients) are very surprised, and they react
as if they have not been told before, even though
they may have had it for years” Participant 06_
Physician.

Nephrologists expressed concern over the ineffec-
tive CKD diagnosis disclosure in primary care citing
numerous episodes of patients not comprehending the
reason for their renal clinic referral. They also noted
the patient’s reluctance for a nephrologist’s review.
However, few physicians articulated their desire,
intent, and efforts to communicate with patients but
were confounded by patient-level challenges of poor
CKD knowledge and awareness.

Memory attention and decision process

Polyclinics have standardized criteria for specialist refer-
rals. Nevertheless, physicians expressed limitations in
decision-making for specialist referrals due to ‘doubts;,
‘fear of missing out on things; ‘to be seen early’ and ‘not
wanting to wait’

“So usually, I won’t wait for the patient to be severe
and then I refer. But, I usually if it is stage 4, I will
definitely offer a referral whether the patient take
it themselves after the discussion’. Participant 06_
Physician.

Although nephrologists expected most referrals in
stage 3b, nevertheless they expressed that the “volume
of referrals was tremendous’,. They felt that physicians
in primary care were unable to adhere to explicit refer-
ral criteria which resulted in inappropriate referrals espe-
cially of elderly with mild reduction in eGFR thereby
creating a burden on the renal specialist clinics. However,
the nephrologists also recounted numerous instances of
late referrals.



Ramakrishnan et al. BMC Health Services Research (2022) 22:560

“It’s (referral) very standard. They have to fit the
certain criteria before you can refer here (special-
ist clinic), so there are some tendencies, so the doc-
tor that really wants to refer even though it doesn’t
really fulfil the criteria, just anyhow click on all of
them. So sometimes, we do encounter such situa-
tions, which is unavoidable. Sometimes they don’t
read the criteria properly and they still refer”. Par-
ticipant 18_Nephrologist.

Environmental context and resources
Environmental context and resources emerged as a key
domain influencing CKD management. Participants
identified a wide range of organizational factors like short
consultation time, suboptimal care coordination and
pathways, and lack of resources impeding CKD man-
agement. Most respondents expressed short consulta-
tion time is a key barrier to managing CKD. Participants
found consultation duration of 5-10 min limiting for
CKD to go ‘through in detail, and the need to address
other conditions first, with CKD ‘just be seconded
around and forgotten! In addition, most respondents
perceived time constraints limiting discussions on CKD,
often times impeding patient-physician communication.
Most respondents commonly mentioned long waiting
time for specialist appointments, fragmentation of care,
and obscure medical information exchange between
primary care- nephrologists that together ensued sub-
optimal care coordination for CKD. In addition, almost
all respondents complained about the long waiting time,
with delays in securing specialist appointments needing a
lead time of about 3—6 months to see a kidney specialist.

“I think the referral time for them (patients) to see,
the kidney doctor can take a while. I think it [spe-
cialist appointment] is very long. I think there was a
time it was, waiting time can be 6 months also.” Par-
ticipant 04_Physician.

Adding to the delay, the system of rotation of physi-
cians in the polyclinics led to fragmentation and lack of
continuity of care.

“The one (thing) I wanted to mention was (about) the
different doctors. So, that may play a factor because
sometimes we are not the same doctor that keeps
seeing the patient. So, (firstly), you may not have the
doctor-patient relationship to be able to communi-
cate that to the patient” Participant 14_Physician.

Physicians coordinated specialist referrals and often
relied on nephrologist’s feedback to follow-up on treat-
ment recommendations. However, obscure medical
information exchange between physicians and specialists
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had a profound impact on care coordination for CKD.
Many participants expressed needing more time to
screen through electronic documentation in the informa-
tion systems for patients with multiple specialist visits.
Many respondents narrated incidents of patients losing
memos and expressed concerned on the suboptimal doc-
umentation and communication between physicians and
specialists.

“Even though there is some kind of an electronic doc-
umentation it is still not optimal. That memo, that
hard copy memo may not get to where it is. Now, do
I email? No, I don’t email primary, I have no idea
where to email” Participant 19_Nephrologist.

Primary care did have most essential components for
managing CKD. However, few respondents perceived
lack of resources. Lack of access to laboratory tests like
serum calcium and bicarbonate needed to monitor later
stages of CKD, and non-availability of some combination
anti-hypertensive agents that patients can potentially
have their choices to were disclosed by some physi-
cians. Few respondents desired nutrition counseling for
patients with CKD, but the polyclinics were constrained
on availability of dieticians and incurring additional costs
for patients.

“For dietician we only have one dietician available
in Singhealth polyclinic because for dietician there is
a charge”. Participant 16_Nurse.

Reinforcement & behavioral regulation

Primary care management of early CKD is of utmost
importance. However, some HCPs opined that they were
just offering basic care at the polyclinics and not help-
ing patients control their disease optimally. Given the
increasing CKD burden, primary care needed to have a
greater role in the care for CKD. However, few physicians
felt otherwise and were concerned that primary care was
not doing enough for CKD.

“I think with the increasing number of patients with
CKD, the role is greater and but having said that we
usually only manage the very milder cases. The more
serious ones, the later stage one we will still refer to
the specialist to check. And very often after we refer
to the specialist other than doing basic kidney func-
tion and all that, I don’t think we do very much to
monitor” Participant 04_Physician.

Facilitators to CKD management

Knowledge and skills of physicians and patients

Most physicians perceived as being competent on pro-
cedural knowledge & having the requisite skills for CKD
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diagnosis having performed annual CKD screening for
albuminuria, calculated eGFR for staging CKD, and
using RAS blockers for hypertension control. However,
to address gaps in knowledge to effectively manage CKD,
many respondents desired CKD education and relevant
topics to be ‘taught properly’ and ‘revised frequently’
Several respondents suggested intensive CKD-oriented
training while onboarding new medical officers, and
continuing medical education activities in the form of
renal simulcasts and practical case-based discussions by
nephrologists.

Furthermore, all participants expressed an immedi-
ate need to improve patient awareness, knowledge and
impart self-management skills to facilitate primary care
CKD management. Respondents suggested implementa-
tion of multi-pronged approaches to patient education
and increasing awareness.

“I suppose your usual public education and national
programs and all that but I suppose again back to
either the clinic staff so it could be the nurses, it
could be the doctors, it could be just pamphlets that
we give them to read and so on. I think awareness
in many forms, I think it is a multi-form approach,
you cannot rely on one particular path to improve
awareness for CKD. Participant 08_Physician.

Professional role and identity & beliefs about consequences
With a strong sense of professional identity as the ‘key
caregiver’ for patients many primary care physicians
strongly believed they could manage early-stage CKD.
However, they sought more clarity on their role in the
CKD care pathway and ‘categorizing patients who need
to be cared for at primary care from the SOC. However,
nephrologists expressed the need for mutual discussions
to set agreeable guidelines for shared care of patients
with more advanced CKD. Importantly, nephrologists
viewed the role of family physician clinic managed by
physicians trained in family medicine enabling better
rapport and facilitating continuity of care for CKD.

Belief about capabilities & optimism

Many physicians were comfortable, optimistic, and con-
fident managing early CKD in primary care. But their
self-rated confidence was variable with senior physicians
perceiving greater confidence compared to junior physi-
cians. A nephrologists concurred that physicians were
confident and capable of achieving clinical treatment
goals to mitigate CKD risks.

“To be fair they (primary care providers) are pretty
good at handling all these diabetic control and
things like that, they are in fact quite apt at doing all
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these things, adjustment things. You just need to give
them that that confidence, that they currently they
are going on the right track, that they will go and do
it properly” Participant 18_Nephrologist.

Few participants stressed the need to cultivate ‘acti-
vated and informed patients’ to improve their self-effi-
cacy for chronic disease management. Motivational
techniques were regarded as useful, to help delve deeper
and understand root cause for non-adherence and con-
veying messages across in a manner to reassure and
reduce patients’ anxiety associated with CKD diagnosis.
In all, patient activation and motivational counseling
were viewed as patient-oriented facilitators.

Intentions and goals

Intention and goals of CKD management were apparent
with HCPs unequivocally focusing on risk factor man-
agement by controlling diabetes, hypertension, and pro-
teinuria and managing CKD progression. A vast majority
of participants advised on smoking cessation, counselled
patients on avoidance of non-steroidal anti-inflammatory
drugs (NSAIDs), and consciously reviewed medications
to adjust to safe renal doses to prevent deterioration in
kidney function.

Memory attention and decision process

Respondents acknowledged the need for supporting
decision-making for nephrology referrals. The physi-
cians preferred more stringent pre-defined criteria for
referrals, ensuring early nephrologist review, aiming for
appointments within 1 to 2 weeks. Notably, respond-
ents suggested adopting risk-based referral to expedite
appointments for at-risk patients and right-site low-risk
patients to the polyclinics. Nephrologists supported
using the kidney failure risk equation (KFRE) in pri-
mary care as a key medical decision-making tool to guide
appropriate specialist referrals.

“Perhaps you know we should start maybe in the
polyclinic as well, may be to give them a guided kind
of decision-making as to that this is the right time or
this patient is like this remain like this for next ten
years or next two years, so don’t refer so early” Par-
ticipant 20_Nephrologist.

Environmental context and resources

Most participants discussed the utility of technologi-
cal dashboards to trend creatinine levels and incorpo-
ration of automated eGFR into the electronic medical
record (EMR) extremely valuable for CKD management.
Respondents desired reminders to order kidney tests and
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alerts for rising creatinine levels to support CKD man-
agement. Overall, utilizing technological infrastructure,
and clinical-decision support tools enabled appropriate
identification, staging, and tracking progression in CKD.

“What has been helpful in recent times was the fea-
ture where we could draw for them the creatinine
levels from the electronic medical record (EMR) sys-
tem, so that was really a very good feature. I'll just
put it in and it (EMR system) calculates the eGFR,
and even tells you the stage of the disease, so it was

»

an excellent feature” Participant 10_Physician.

Nevertheless, most physicians did not favor auto-
mated referrals based on a single measure of eGFR as
they believed clinical correlation was necessary prior to
referral. Nephrologists concurred that although patients
might fit into the referral criteria based on low eGFR, a
physician input was important to assess the patient more
holistically prior to referrals.

Considering the time constraints and communication
barriers at primary consultation, participants recognized
the need for organizational and practice changes, and
adoption of team-based care. Many participants under-
scored the importance of having nurses and dieticians in
the team to support counseling in view of the short time
available at consults. Many participants suggested engag-
ing multidisciplinary teams comprising nurses, phar-
macists, and dieticians in care of patients with poorly
controlled chronic disease. Moreover, physicians and
nurses perceived the need for personalized motivational
counselling, self-management support in terms of dietary
advice and reconciliation of medications for complex
multi-morbid patients. Thus, team-based care viewed
important in CKD management.

“Team-based care is quite important for the patient
with poorly-controlled disease, for them to know
about their disease process (progression)” Partici-
pant 12_Nurse.

In addition, many respondents described collaboration
and co-management between primary care and special-
ists to improve care coordination for CKD. Suggestions
include shared-care programs with common platforms
where patients visit the specialists annually and primary
care every three months, akin to the congestive cardiac
failure (CCF) shared-care model.

Reinforcement & behavioral regulation

Physicians emphasized the desire for ‘guidelines, ‘handy
reference’ in the form of protocols with clear framework
and structured CKD care pathways to reinforce clinician
behavior to enable optimal CKD management. They also
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complemented the new publicly funded initiatives for
detection of CKD like the Holistic Approach in Lowering
and Tracking Chronic Kidney Disease (HALT-CKD) for
timely detection and tracking of CKD.

“This program, called the HALT CKD program,
starts with the polyclinic referrals, we make them
meet a certain set of criteria like when you refer
you know, and you have this patient can you please
make sure that they are on an ACE-inhibitor on
this particular medicine, can you please make sure
blood pressure has reached the target you know.”
Participant 20_Nephrologist.

The summary of themes with illustrative quotes for
facilitators of and barriers to CKD management is pre-
sented in Table 2 and Table 3 respectively.

Discussion

HCPs in primary care are the first point of contact for
most patients with CKD, well-positioned to institute
therapy to prevent ESKD and other complications and
arrange timely referrals to nephrologists. Our study
explored barriers and facilitators to CKD management
in primary care, taking into account the perspectives of
HCPs, including physicians (predominantly primary care
physicians and nephrologists), nurses, and pharmacists
involved in the continuum of care for CKD. Our find-
ings demonstrate that HCPs believe that CKD remains
neglected in primary care due to inadequacy in resource
allocation, diagnosis disclosure, consultation time, phy-
sician—patient communication, lack of patients’ aware-
ness and self-management skills, and the referral clarity
to nephrologists. Nevertheless, essential enablers to CKD
management include CKD specific-training of primary
care physicians, structured CKD-care pathways, multi-
disciplinary team-based care, and transparent criteria for
nephrology referrals. Of note, physicians expressed will-
ingness to manage early-stage CKD in the primary care
setting, leveraging on a collaborative CKD care model
with the nephrologists. Thus, our findings provide valu-
able insights for improving CKD care delivery in Singa-
pore’s primary care setting, which may also be relevant to
other countries.

Our findings of barriers of knowledge and practice gaps
among physicians, competing priorities with less atten-
tion to CKD in primary care, and ineffective physician—
patient communication of CKD diagnosis are aligned
with findings from previous studies [18-20]. A strong
need for continuous professional education in CKD man-
agement was highlighted as key developmental area. Of
note, mentorship programs with nephrologists, like those
in Canada [21] could offer benefit. Alongside, it is vital
to address barriers of patient-physician communication.
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Table 2 Summary of themes and illustrative quotes for barriers to CKD management in primary care

TDF Domains Themes -Barriers

Illustrative quotes

Knowledge & Skills Knowledge and practice gaps among junior doctors

Lack of awareness and self-management skills
among patients

Professional role and identity & Beliefs =~ Competing priorities in primary care, CKD less
about consequences attention by healthcare providers

Beliefs about capabilities & Optimism Apprehensions and discomfort in managing CKD
complications

‘I must say that within the polyclinic setting, we have
not been paying that much attention in terms of treat-
ment of CKD, although we know the stages. | believe
that knowledge gap may also play a role for lot of the
physicians, because we have been actually driving more
towards like management of chronic illnesses, even if
you look at our doctor’s guidebook it doesn't really talk
much about the CKD management, which is from the
specialist clinic Participant 05_Physician

“When | was a junior doctor, | was not very good at
CKD because it was not very well taught.” Participant
09_Physician

“They come in every time, frequently come in (over) little
thing(s), they will come in and see us, you know. | think
their health knowledge is not so good for Singaporeans.
You know, even for diet (and) all these (things), they can
be taking a lot of things, the rich (people) can be very
unhealthy; the poor one(s) can be taking something
that is not (a) balanced diet” Participant 12_Nurse
“We are struggling with a large group of patients with
all sorts of problems, like, from poor control, to perhaps
symptoms of CKD, to smoking (et cetera), so its like (a)
whole package right, from either the literacy and their
difficulties in reality (et cetera) (that) they are not able to
activate themselves to change behaviour, so | think that
is really more of the issue rather than communicating
the diagnosis.!” Participant 10_Physician

I think we cannot generalize this because it depends
during the consultation, if there is something that is
pressing say for example high blood pressure hyperten-
sion and CKD, if that visit itself the blood pressure is high
obviously that is going to my priority. But given that, if
everything is stable then | think they should be given
equal weightage in terms of attention. It is just that we
don’t routinely look into the CKD and our knowledge on
treating patients with CKD is really lacking. So therefore,
currently we give very little attention to CKD. Participant
05_Physician

"CKD is currently not viewed in the same league as say
diabetes, stroke and heart attacks okay. So, barriers
would be whether the providers themselves have

equal like, do they view CKD as an equally important
condition to treat. | think that’s quite fundamental”
Participant 10_Physician

‘I think the anaemia ones, anything beyond that what
we can give, | think it is hard for us to manage. If let’s
say, they already on the maximum iron that we can give
here Participant 02_Physician

“Because | mean, lot of times we refer on and we

forget about the other things to monitor, so | feel

that prevalent problem in our practice is we don't like
monitoring of anaemia, monitoring of calcium level all
these and monitoring of bicarb levels we don't do it very
frequently” Participant 04_Physician
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TDF Domains Themes -Barriers

lllustrative quotes

Intentions & Goal Intention to convey CKD diagnosis in simple terms
-ineffective disclosure

Lack of communication- patients don't see the
reason to visit specialists

Memory attention and decision process Limitations in decision making for nephrology
referrals

“Iwill just say in general because | don't find that if they
know the stage, they (patients) will really understand
or appreciate it. In the more serious maybe they start
having more of the latest stages | will tell them, your
kidney is so much damaged now like 60% or 70 just to
kind of give them an idea of how bad it is" Participant
07_Physician

‘Number one, they don't see the reason why they have
been referred. Most of the time in CKD 3b even 4 they are
fairly asymptomatic right, so they don't see the reason,
they don't feel unwell. It’s not like derm (skin) we can see
is itchy or they would go and see the pathologist, if it's
itchy it bothers them. CKD is asymptomatic, so a lot of
times people don't see the reason for coming as | men-
tioned to you. So, ifit’s not well communicated to them,
they don't understand why they are here (at specialist
clinic)” Participant 19_Nephrologist

“So [patients] don't really see the point of seeing renal,
because sometimes when they see renal. Renal might
Jjust order a bunch of blood for them and they don't
really understand the need for it and what's the implica-
tion of the bloods and don't really see anything been
done for them.” Participant 02_Physician

“They are aware sometimes; they say they have a little
bit of protein in urine, sometimes a little bit of blood.

But that's nothing, nobody tells me (the patient) that it’s
dangerous, doesn't mean that | have a kidney disease.
They (patients) don't know what kidney disease'is. ...
Then they (patient) come to see us, we tell them your
kidney is 50% gone (failed) you know, they say hah!!
That’s the thing, so, this is a group of people, so we do
feel sometimes very frustrated for those patients who
don't know why they are coming for, and on the ground
the polyclinic GP don't explain to them before they
come. Participant 20_Nephrologist

“It's not so easy also, even though we have some doubts
regarding that, is there something we can hence do for
the patient, or whether he needs some kind of specialist
opinion (and therefore) referring is the best thing.”
Participant 15_Physician

“With nephrotic-range proteinuria, yes, we would (refer),
or basically just an increasing trend of creatinine or a
reducing trend of eGFR at a slightly fast rate—I don’t
really have a figure, it’s just like a feel when | look at

the numbers—so those (cases) will be the conscious
decision whether a renal physician (should) already

be on-board. So, and that would be where we do well
and, I think, where we don't do so well" Participant
10_Physician
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Table 2 (continued)

TDF Domains Themes -Barriers lllustrative quotes

Environmental context and resources Short consultation time and load “Of course, time can be one of the restrictions definitely,
because you have to see a lot of patients here, and
you hardly give more than five or ten minutes to each
patient. And [you are] diagnosing CKD in patients who
have never had any problem in their life, this can be
challenging at that time because of the time restriction.
But still, like if you see high creatinine levels, something
is abnormal, you can still ask the patient to repeat it
again, or if really, we are not sure, we you refer to the
hospital. But of course, time is one of the factors here.”
Participant 15_Physician
“I think time, consult time is always a big thing and
you need time to explain and do things.” Participant
08_Physician

Suboptimal care co-ordination and pathways Long waiting time for specialist appointment
"I guess in the past it used to be the long waiting time,
like in the past it was more than six months, in fact even
once it was like a year or something. But | think recently
it is bit better and | think what would be beneficial”
Participant 09_Physician
“Unfortunately, our referrals dates are 4 to 6 months
away. So sometimes when you are already about 35
eGFR or whatever we just get the date first” Participant
08_Physician
Fragmentation of care
“But like | said if they are seeing them only at ad hoc,
you see them one day, then the other you see somebody
else, then that rapport is never built, and it’s very difficult
to break all these news to them you know.” Participant
18_Nephrologist
“Not always seeing the same doctor. Something that
they've told me before. So, some of them do actually
have the same doctor, and those tend to be, they seem
happier. Some of them say that every time they come,
they see a different doctor so they feel that the doctor
may not actually know what’s happening to them.”
Participant 17_Nephrologist
Obscure medical information exchange and com-
munication between primary care and specialists
“We have a short- and long-term concerns for our
own documentation, then in the specialist we can see
their documentation, but the patient with CKD will
have lot of other things and have lot of appointments.
So, itjust gets lost inside and we can't rely on patients
to always remember to bring their memo on hand,
they will misplace. .. because sometimes you have to
trouble shoot tons of tracking notes before you find the
correct correspondence for the one that you referred for.
Participant 09_Physician
“So yes, it can be mixed for example you unless you put
in the long-term concerns and yes then it will be (avail-
able), you would see that, otherwise you can't miss the
previous.” Participant 03_Physician

”

Lack of resources- dieticians, tests, medications “I think to manage in primary care can sometimes
be, difficult because we don't have access to all of the
test and may be not all the medications that patients
can potentially have their choices too” Participant
03_Physician
‘I mean so subsequent later stage of CKD, they need
more monitoring like calcium levels or may be the bicar-
bonate levels which we don't normally very routinely
do here. May be not as frequent it should be done.”
Participant 04_Physician
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TDF Domains Themes -Barriers

lllustrative quotes

Reinforcement & Behavioral regulation

Believe primary care not doing enough for CKD

“So, in the SOC’s | am sure, for patients with CKD, they
will be screening regularly for example, full blood count
because anaemia is one of the complications and

they also might be doing things like phosphate levels,
calcium levels, they might start patients on calcium
pills. So, all this, if you ask me, | think we never do any of
this for our patients. Because by certain stage we would
have sense it that “Ok this patient is bad enough to refer
to the SOG, so from the point we diagnose someone
with CKD till the point that we think that the patient is
bad enough to refer SOC, we almost never do anything.
Participant 05_Physician

“Every visit, we are saying the same things in primary
care, so | think our frustration is that we KNOW all these
things, but how come sometimes we just can't seem to
be moving on with the patient, we're just always stuck in
this circle of like, "l know all these, but | can’t do that.” So,
I think that is like one of the key things that will change
how we deliver care. How do we change this circle of
things of just saying things happily [laughs] again and
again? It’s not like nobody knows. We all know it but we
just can't seem to get anywhere. Participant 10_Physi-
cian

Understanding key competencies and creating a com-
petency-based curriculum to equip clinicians with skills
for communication and patient engagement around
CKD diagnosis [22] are essential to facilitate CKD
management.

HCPs highlighted short consultation time, suboptimal
care coordination and fragmentation of care as major
barriers to CKD management which have been reported
previously from several regions globally [23-25]. In the
background of such health system and contextual barri-
ers, HCPs desired team-based care for CKD concurrent
with earlier studies [10, 20, 26]. Primary care team-based
models may potentially address barriers like time and
workload, patient-physician communication, and elevate
CKD literacy and self-care skills for patients. Team-based
model has shown to be effective in the management of
chronic diseases such as hypertension, diabetes mellitus,
and depression [27-29]. Similar collaborative team-based
care models with physicians, nurses and dieticians work-
ing synergistically has enhanced both guideline-based
CKD care delivery [30] and associated patient-provider
communication.

Clear and concise guidelines with roadmap for care
and referral pathways have been previously identified as
enablers of CKD management in primary care [10, 31].
Although quality resources and tools exist, guidance
on referral criteria is not adhered to stringently due to
lack of awareness, comprehension, and challenges in
uptake and utilization jeopardizing timely nephology
referrals. Of note, although not currently implemented,

HCPs supported the use of KFRE in practice to facili-
tate referral to the nephrologists. Literature has revealed
that timely outpatient nephrology referral slows dis-
ease progression, reduces hospital admissions, reduces
total treatment costs, and improves survival in patients
with CKD [32]. Prioritizing referrals based on instru-
ment such as KFRE, which has been validated in local
primary care clinics [33] are considered valuable for
risk assessment and decision-making. Establishing wait-
time benchmarks and risk-based triage in Canada have
reduced referral delay, improved access and provided
targeted care for patients with highest risk of progres-
sion to ESKD [34-36]. Additionally, clinical decision-
support tools embedded in a common EMR could
facilitate primary care-specialist communication, case
review and shared decision-making in siting patients
with CKD across the primary-tertiary care interface [37,
38].

In addition, patient-level lack of knowledge, aware-
ness, and poor self-management skills perceived by the
HCPs are commonly reported in literature and by us
[10, 25, 39]. Lack of awareness and knowledge on their
chronic condition often limits individuals to engage in
desired self-management behaviours as recommended
by physicians. Multipronged approach to patient edu-
cation, and increasing patient engagement have been
recommended as useful strategies for improving self-
management of CKD [11].

There are clear challenges to CKD management that
are persistent in primary care. Optimal CKD intervention
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Table 3 Summary of themes and illustrative quotes for facilitators to CKD management in primary care

TDF Domains Themes -Facilitators Illustrative quotes
Knowledge & Skills Competent procedural knowledge & skills for “Let’s say | meet the new patient who has some risk
diagnosing CKD factors and then | will order a renal panel at that point

CKD education and training for new medical
officers

Awareness, education and improving self-manage-
ment skills for patients

of time. Depending on the results of the renal panel

if there is a decrease in eGFR, then | could basically,
check for any previous readings of eGFR. Ifit is more
than 3 months apart according to the KDIGO is already
considered CKD, then if the eGFR is normal, somehow
the patients have some structural or other functional
abnormalities like protein urea can also qualify for CKD.
Participant 06_Physician

“So, you do it based on the blood test, so, (things like)
renal panel, eGFR (estimated Glomerular Filtration Rate)
and whether they have any other co-existing disease
that can lead to CKD. | think | will more rely on the

SCM- Lab test results, where | can actually see the results
and decide on myself whether or not it is la. For every
patient | really look through the panel test anyway and
even for patients they are not here for panels, | will still
at the previous panel for any chronic patient, | mean

we are talking about the chronic care la.” Participant
02_Physician

‘I mean when | was a junior doctor, | was not very good
at CKD because it was not very well taught. So that’s
why | was thinking like if there were more teaching
sessions and case examples to show the use of certain
facilities.” Participant 09_Physician

“Including some time for some renal teaching during
the induction, so that before the MO (Medical Officers)
comes in, they know a bit of information” Participant
14__Physician

“But I think may be CKD, needs to be properly taught to
the health professionals and probably need to be revised
quite frequently” Participant 04_Physician

“Actually, education. Health education for our patient(s)
disease, like more pertaining to kidney disease, what
(they) should do, what to take and then, how to prevent
hypertension (and) all these (diseases). Educating
patient (is) also important” Participant 12_Nurse

“The first thing is the awareness. The first thing is aware-
ness, like, we should educate more of the patients (on)
what they have (for their) underlying condition, and
what they should do to keep health in the first place”
Participant 15_Physician
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Table 3 (continued)

TDF Domains Themes -Facilitators Illustrative quotes

Professional role and identity & Beliefs  Improving clarity on the role of primary care physi-  “May be more communication between the specialist

about consequences cian in CKD care pathway and the primary care, so that we can clearly define the
stage of CKD, that can comfortably managed in the
polyclinic setting and those patients who need to be
cared for at the SOCs” Participant 05_Physician
"Maybe also clarity of roles, because at this point, I'm
not sure when the kidney doctors wants to see the cases
because the climate has changed (and) there’s probably
quite A LOT OF CKD patients around. So, they may be
swamped with CKD (Stage) 3 and perhaps then, how do
we manage some of the CKD (patients)—which I think
we CAN"Participant 10_Physician

Family physician clinic-enabling rapport and ‘I do have a few but mainly at the family physician clinic

continuity of care (FPC) but FPC s a slightly different clinic as you see more
complex patients’ longer consults, those you see them
back quite frequently so that one in terms of continuity
of care is not an issue, usually there will be some cor-
respondence with the specialist and send back to you,
that one not a problem Participant 09_Physician
“When I run the family clinic they (patients) have seen
me for about 5 to 10 years. So they are quite accepting
to it but in general clinic | do have hurdles sometimes
because they may or may not agree. In this case we tell
them, “Ok you think about it, next visit we will do it”
Participant 08_Physician
“I'mean [ love that chronic system, but | am not sure
of what the name of that system is or program where
they usually see one doctor, and then because, | can tell
right with the notes, | look at the prescription it is always
the same polyclinic doctor who is prescribing and then
that kind of system | feel that patient is actually is more
aware of his condition, there is a lot more better com-
munication, usually the patient groups who actually
know, when [ talk to them [ feel that they understand a
bit more. And the polyclinic system has done very well
for those patients. And as | mentioned just now it makes
it easier if | do want someone or somebody to commu-
nicate with because | know who to look for” Participant
19_Nephrologist
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TDF Domains

Themes -Facilitators

Illustrative quotes

Beliefs about capabilities & Optimism

Intentions & Goal

Confident managing CKD in primary care

Patient activation through motivational interviewing

Deliberate risk factor management to delay CKD
progression

“So, of course, ours is (that we are) confident about
blood targets, because you code the proteinuria, you
look for proteinuria to see how’s the situation, monitor
through the trends, and you are looking specifically

at medications like ACEs (angiotensin-converting-
enzyme inhibitor), ARBs (Angiotensin Il receptor block-
ers), ensure they are on board, (that) they are maximized
to whatever the patient can tolerate; (and) LDL glycae-
mic target(s), so | think that these are very fundamental,
and I think primary care is actually quite confident in
doing that” Participant 10_Physician

‘I think it (confidence) is sufficient. | think the education
we get and the guidelines we get from our manage-
ment, generally enough for us to manage them
(patients with CKD) comfortably” Participant 08_Physi-
cian

“So in order to motivate patients, | think like | mentioned
before, you know about motivation interview right? It

is how you put the message across the patients, how

do you want to educate your patients, you must do

this, you must do that, that patients will not follow. You
must tell them, “Sir you only see me three monthly four
monthly, the optimal of your health is in your hands,
you really have to take care of yourself. You must be
responsible and you don't want it (disease) to be getting
worse and worse, stroke coming in, heart attack coming
in kidney failure coming in. So I think it is good to find
out from patients their main issue, the root cause of
non-compliance. It is how you put the message across
the patients, how do you want to educate your patient”
Participant 16_Nurse

"Yes, the group still willing to take medications or to pro-
tect their body, when you just highlight to them what is
the purpose of the medications they will take it. But, the
group not interested in their health, you need to follow
other techniques to motivate them and what is the
value actually. Basically, you need activated you need an
informed patient and you also need an activated team.
You cannot have none of each or one of two. If both
activated, then you can actually have a better manage-
ment of the chronic disease” Participant 06_Physician

“Iwould just manage the patient based on making

sure that they don't progress to Stage 4 or Stage 5, by
managing their chronic disease, like OTHER chronic
disease like Diabetes, Hypertension, (to) the best (ability)
I can. Then, (I) explain to the patient, you know, that
other causes that can make kidney functions go worse”
Participant 01_Physician

“I'think as a family physician just to recognize those who
are at risk of developing CKD and also prevent them to
get that. Secondly, if they do have CKD prevent them
from worsening control of chronic diseases.” Participant
04_Physician
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TDF Domains

Themes -Facilitators

Illustrative quotes

Memory attention and decision process Facilitating decision making for nephrologist refer-

Environmental context and resources

ral - Fast track referral and KFRE

Utilizing clinical decision support tools for CKD care

Multidisciplinary team-based delivery of care

"You need to in-build this into the whole system
because now you know the internet is all cut off you
can calculate it by yourself on your laptop and on your
hand phone, but how difficult and how challenging
that is, if you can ultimately produce that number and
then it'll be easier thing for them to refer to. KFRE I think
is a good way to go, and that’s what | was thinking for
my discharge criteria also. If patients they can be safely
discharged and they are low risk of progression. So yes,
KFRE is a good way." Participant 18_Nephrologist
“I'think using stricter guidelines, so those who need it,
will get it first. So if you could have, for this patient may
be a fast track queue or normal queue, but they need to
do the blood test and it is a quick one and non-fasting
we try to keep it in the afternoon, so they don't queue

in the morning fasting bloods, but sometimes that is
also difficult but fast track will make a difference, then
they should be more willing to do this.” Participant
08_Physician

“Fast track referrals are for patients’ that (aa) polyclinic
deems as need to be seen soon. So, fast track | don't
think we have any issue with fast tracking them. So they
have fairly early appointments, so the fast track ones are
seen quite quickly or you know it's not going to be like

a few months wait, definitely within 1-2 weeks most of
the time.” Participant 19_Nephrologist

“So, itis good that we have a built in calculator now that
tells us what stage of CKD the patient is at, that helps

to facilitate the identification of the patient. Secondly, |
think it is good that now the SCM system actually sort
of provide us with the criteria when we are supposed to
refer. So that is another good point, | think those are the
facilitators.” Participant 05_Physician

“Recently Dr XXXXX in SHP also started this calculator
thing so it can also be used and he also built in KDIGO
score into this calculator. I think it is quite good, the one
most convenient one is the Clin doc one because once
you click the thing it (eGFR) will be auto calculated. So |
felt it’s very useful” Participant 06_Physician

“Team-based care. Like, we have team-based care
whereby the MDT (Multidisciplinary Team) cases will see
the nurse counsellors first before they see the doctor. All
these will help with the control of the patient(s), counsel
the patients on their diet (and) all these. Team-based
care is quite important for the patient with poorly-
controlled disease, for them to know about their disease
process (progression).” Participant 12_Nurse

"So your pharmacist will be advising them on medica-
tions and side-effects and nurse will be advising them
on diet and medication timings and all that. The doctor
will be advising on the future on the prognosis and |
think there is a place for team-based care. | guess all
these things are already in place but if you want to
improve by getting somebody to counsel patients with
CKD and sort of follow them up from the moment they
start the counselling to see whether there is change in
lifestyle and so on.” Participant 08_Physician
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TDF Domains Themes -Facilitators

Illustrative quotes

Reinforcement & Behavioral regulation
CKD care pathways

Implementation of programs for timely detection
and tracking within primary care

Reinforcing provider knowledge and structured

“So I mean ifthere is education on the implementation
part of it would be good. | mean, the CKD part, the con-
tent generally you can read up on it, e.g., the guidelines,
how to manage? What are the complications to look
out for? | think in terms of what can be done in the poly-
clinic, they (junior doctors) may not know we can refer
for BMD. They may not know we have fast track referral
criteria. So | guess, may be that part may be highlighted
to the junior doctors so that they can make use of the
existing services.” Participant 09_Physician

“So, ifyou have a structured pathway built into this that
might be, like we know the we need to order the panel
every six months, so if you can reinforce to them that for
our doctors, this is what should be done for CKD then

I think people will follow and can benefit the patients.
Participant 06_Physician

“Definitely (clear guidelines) would be good. | mean, we
have all these things on the board, to tell us, like, about
quidelines for this, guidelines for that, so if there is ready
information on CKD, (to) just look up and follow those
quidelines would be easier, like a flowchart or something
like that” Participant 14_Physician

"HALT-CKD is probably very useful and necessary
because there is significant burden of CKD in our
patients. | do have renal physician friends and | am

sure they are drowning in such patients, and | am sure
there are not enough dialysis centers. It is something
we address but | think the CKD is caused by the chronic
diseases, DM which we are attacking, and hypertension.
Soifyou ask me, I think that’s also area that need a lot
more attention because we can prevent the CKD in the
first place, we don't have to end up like trying to treat it
and often it still gets worse with everything” Participant
07_Physician

“This program we have a certain ministry, called the
HALT CKD program, starts with the polyclinic referrals,
we make them meet a certain set of criteria like when
you refer you know, and you have this patient can you
please make sure that they are on an ACE-inhibitor

on this particular medicine, can you please make sure
blood pressure has reached the target you know. Cannot
just refer just because there’s CKD. But before you refer
can you do something first right. Optimize the blood
pressure control, optimize the glucose control, making
sure that they are taking their medicine etc. etc.... So,
that'’s step 1" Participant 20_Nephrologist

strategies should aim to address the multiple impedi-
ments and leverage on the opportunities. Structured
CKD programs with multicomponent interventions need
evaluation in Singapore and similar countries.

Strengths and limitations

The study is likely among the first qualitative studies to
explore HCPs’ perceptions on the barriers and facilita-
tors to CKD management in a developed primary care
community. Including different cadres of healthcare pro-
fessionals in primary care and combining nephrologists’
viewpoints contributed to a fuller understanding of CKD

management in the care continuum. The participants had
no personal or professional relationship with the inter-
viewers, and this allowed them to express their opinions
openly. We used a sound conceptual TDF framework,
[13] to delve deep and understand the complex and inter-
linked barriers and facilitators in CKD management from
different stakeholders’ perspective. Our findings are rel-
evant to other primary HCPs with similar healthcare
system.

Our study has its limitations. We did not include pri-
vate general practitioner clinics. However, the majority of
patients with chronic disease including CKD, regardless
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of their socioeconomic backgrounds are treated at public
primary care establishments in Singapore. Furthermore,
participant responses might have been influenced by the
TDE-based questions, and the study was not designed for
in-depth assessment of adequacy of physician knowledge
and skills regarding management CKD, although ques-
tions in the topic guide covered broad principles of CKD
management as per international clinical practice guide-
lines. Despite efforts to recruit a balanced sample, more
female participants which might introduce bias.

Conclusions

CKD is a rising healthcare challenge in Singapore and
globally. Primary care system provides the greatest
opportunity to intervene and achieve better clinical out-
comes in CKD. We identified potentially modifiable bar-
riers and facilitators to optimize management of CKD
in primary care from HCP’s perspectives. Foremost,
CKD deserves greater priority from HCPs and health
planners in primary care. Besides, gaps in care coordi-
nation, patient-physician communication and provider
knowledge need urgent attention. Moving forward, col-
laborative team-based care models using multifaceted
strategies for structured CKD management, risk stratifi-
cation to prioritize nephrology referrals using validated
instrument, coupled with CKD training for all primary
care physicians and self-management education for
patients need implementation and evaluation. Such con-
certed efforts are likely to improve outcomes of patients
with CKD and reduce the ESKD burden.
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