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Abstract

Background: Blood pressure (BP) management can decrease morbidity and mortality in chronic kidney disease (CKD) 
patients. Evidence-based hypertension guidelines endorse home BP monitoring (HBPM), and the growing use of virtual 
health has highlighted the need for HBPM. A comprehensive understanding of HBPM adoption in our province is lacking.
Objective: To identify the baseline practices, perspectives, barriers, and enablers in both providers and patients 
in our kidney care clinics regarding HBPM. Ultimately, this will inform the development of a provincial intervention 
that empowers providers to both increase patient understanding and equip them for accurate and reliable home BP 
measurement.
Design: Cross-sectional, descriptive study using online survey methodology.
Setting: Kidney care clinic network in the province of British Columbia, Canada.
Patients or Sample or Participants: Kidney care clinic staff and patients who perform HBPM.
Methods: Data were collected using semi-structured online surveys, one for staff and one for patients and/or caregivers. 
These surveys were developed by an interdisciplinary working group that included patient partners and addressed some 
key components of the implementation of an HBPM program (including perceived barriers to uptake, education, and 
adoption of best practices).
Results: In all, 46 patients and 43 staff responded to the survey from 16 kidney care clinics. Of the patients 53% 
were women, and the most common age range was 60 to 69 years (25%); 93% of the staff respondents were women 
and 63% were nurses. We identified numerous areas of discordance between providers and patients and the need for 
improvement from the perspective of implementing best practices from hypertension guidelines, both in staff teaching 
and patient usage of HBPM. Blood pressure targets were not known to 18% of patients and 39% of patients had received 
a BP target from their kidney care clinic team; 89% of patients had not had their upper arm circumference measured 
for cuff size. Furthermore, 54% of patients knew what to do when their BP is off-target. All recognized the benefits of 
HBPM, providers were more likely to perceive anxiety as a barrier relative to patients, and patients were more likely to 
report expense as a barrier than providers.
Limitations: This study includes only a single provincial health care system limiting generalizability to other jurisdictions 
and sampled a small subset of patients and providers.
Conclusions: The systematic evaluation of education, understanding, implementation of best practices, and barriers 
and motivating factors for HBPM from both patient and clinician perspectives is an important step in designing strategies 
to improve the use of HBPM. Given differences in staff and patient perspectives, targeted interventions based on these 
responses may lead to improved use of HBPM, and ultimately enhance hypertension self-management and BP control in 
our CKD patients.

Abrégé 
Contexte: La gestion de la pression artérielle (PA) peut réduire la morbidité et la mortalité chez les patients atteints 
d’insuffisance rénale chronique (IRC). Les lignes directrices pour l’hypertension fondées sur des données probantes appuient 
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la surveillance de la pression artérielle à domicile (SPAD). En outre, le recours croissant à la médecine virtuelle a mis 
en évidence la nécessité de la SPAD. Une bonne compréhension de ce qui entoure l’adoption de la SPAD dans notre 
province est manquante.
Objectifs: Connaître les pratiques usuelles de SPAD, les facteurs qui favorisent ou freinent son adoption et les 
perspectives des prestataires de soins et des patients de nos cliniques de soins rénaux. Éventuellement, ces données 
serviront à orienter l’élaboration d’une intervention provinciale qui permettra aux prestataires de soins d’améliorer la 
compréhension des patients et de les équiper pour une mesure précise et fiable de la PA à domicile.
Conception: Étude transversale descriptive utilisant une méthodologie de sondage en ligne.
Cadre: Le réseau des cliniques de soins rénaux de la Colombie-Britannique (Canada).
Participants: Le personnel des cliniques et les patients effectuant la SPAD.
Méthodologie: Les données ont été recueillies à l’aide de sondages semi-structurés en ligne; un premier destiné au 
personnel des cliniques, un autre aux patients et/ou aux soignants. Les sondages ont été élaborés par un groupe de travail 
interdisciplinaire qui comprenait des patients partenaires; ils traitaient de certains éléments clés de la mise en œuvre d’un 
programme de SPAD (obstacles perçus à l’adoption, enseignement et adoption des meilleures pratiques).
Résultats: En tout, 46 patients (53 % de femmes; groupe d’âge le plus représenté: 60 à 69 ans [25 %]) et 43 membres 
du personnel (93 % de femmes; 63 % d’infirmières), provenant de 16 cliniques, ont répondu au sondage. Nous avons 
observé de nombreux points de divergence entre les prestataires de soins et les patients, de même qu’en ce qui concerne 
le besoin d’amélioration du point de vue de la mise en œuvre des meilleures pratiques des lignes directrices pour 
l’hypertension, tant dans l’enseignement fait par le personnel que dans la pratique de la SPAD par les patients. Seuls 18 
% des patients ignoraient les cibles de PA et 39 % avaient reçu une cible de PA de leur équipe soignante à la clinique. 
La mesure de la circonférence brachiale, qui sert à établir la taille du brassard, n’avait pas été mesurée chez la grande 
majorité des patients (89 %). En outre, seulement 54 % des patients savaient quoi faire lorsque la PA est hors cible. Tous 
les répondants ont reconnu les avantages de la SPAD. Les prestataires de soins étaient plus susceptibles de percevoir 
l’anxiété comme un obstacle pour les patients, et les patients étaient plus susceptibles que les prestataires de percevoir 
les dépenses comme un obstacle.
Limites: Cette étude examine un seul système de santé provincial, ce qui limite la généralisabilité à d’autres administrations. 
L’étude porte sur de petits sous-ensembles de patients et de prestataires.
Conclusion: L’évaluation systématique de l’enseignement, de la compréhension et de la mise en œuvre des meilleures 
pratiques de SPAD, de même que des obstacles et facilitateurs à son adoption perçus par les patients et les cliniciens, 
constitue une étape importante dans la conception de stratégies visant à améliorer l’utilisation de la SPAD. Compte tenu 
des divergences de point de vue entre les prestataires de soins et les patients, des interventions ciblées fondées sur ces 
réponses pourraient augmenter la SPAD et, éventuellement, améliorer l’autogestion de l’hypertension et le contrôle de 
la PA chez nos patients atteints d’IRC.
Ce que nous savons: La SPAD est un outil pratique et efficace pour optimiser le contrôle de la PA chez les patients; 
elle peut aider à réduire l’atteinte de leur organe cible et les résultats cliniques défavorables.
Interventions: Cette enquête provinciale montre des discordances entre les patients et les prestataires de soins, de 
même qu’une hétérogénéité dans l’application et la connaissance des pratiques de SPAD, de même qu’en ce qui concerne 
les obstacles et facilitateurs perçus pour son adoption. Nous soulignons le besoin pour une intervention complète et 
ciblée de la SPAD dans nos cliniques.
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What was known before

Home blood pressure monitoring is a convenient, effective 
tool to optimize blood pressure control in patients and can 
help reduce their target organ disease and adverse clinical 
outcomes.

What this adds

This provincial survey demonstrated heterogeneity, and 
patients and provider discordance, in the application of, and 
familiarity with HBPM practices as well as perceived barri-
ers and motivating factors. The need for a comprehensive, 
targeted HBPM intervention in our clinics is emphasized.

Introduction

Out-of-office blood pressure (BP) monitoring, which includes 
24-hour ambulatory BP monitoring (ABPM) and home BP 
monitoring (HBPM), has emerged as the gold standard for 
diagnosing hypertension, assessing BP control and elucidat-
ing white coat and masked hypertension.1,2 Home BP moni-
toring is more practical, convenient, relatively accessible, and 
preferred by patients over ABPM.3 In the 2021 Kidney 
Disease Improving Global Outcome (KDIGO) BP in chronic 
kidney disease (CKD) guidelines, HBPM is only suggested, 
with grade 2B evidence, as a tool to complement standardized 
office BP readings.4 However, the benefits of HBPM are 
numerous. Patients are empowered through patient-centric 
autonomous participation in their health.5 Home BP monitor-
ing can help overcome physician inertia by the provision of 
multiple readings which allow for better treatment decision-
making and informed medication titration thereby improving 
BP control.2,6 Furthermore, HBPM is an important predictor 
of target organ damage and provides better prognostic infor-
mation than office BP and, although the evidence base is still 
developing, HBPM is suggested by Hypertension Canada to 
be used in conjunction with standardized office measurement 
for long-term BP monitoring.2,6-12 There exists a paucity of 
data on uptake, barriers, and facilitators of HBPM in non-
dialysis CKD patients, a group likely to benefit from improved 
BP control due to a high prevalence of hypertension and car-
diovascular disease and BP control slowing the trajectory of 
kidney function decline.4,13-16

Patient-centered care, which focuses on enabling patients 
to self-manage aspects of their health care, is encouraged in 
many CKD management guidelines.5 COVID-19 empha-
sized the need to support kidney patients in HBPM, so they 
may take a more active role in their health care as well as 
having these measurements at hand for virtual (phone/video) 
visits.8,17 To get accurate home BP readings, patients require 
training and support from a health professional.18 However, 
for health care staff to effectively implement HBPM, infra-
structure for cohesive education and communication is 
required.19 We recognized variable utilization and uptake of 

HBPM, as well as gaps and inconsistencies in knowledge, 
application, and resources in the different CKD clinics across 
our provincial network. To address these challenges and to 
inform methods for our clinics to promote, educate, and 
facilitate HBPM among patients in a manner that is effective 
and relevant for them, we developed a survey to understand 
current practices, perspectives, barriers, and enablers of 
HBPM for both health care providers and patients in our 
CKD clinics.

Methods

Study Setting and Design, Participant 
Recruitment, and Data Collection

This cross-sectional evaluation was conducted in all kidney 
care clinics (KCCs), a multidisciplinary non-dialysis CKD 
care structure in British Columbia (BC), Canada. Currently, 
there are 15 KCCs across 5 geographic health authorities and 
1 provincial pediatric program which together deliver CKD 
care for more than 17 000 CKD patients. A working group 
was formed to assess HBPM in BC KCCs and to guide this 
evaluation. The group comprised of 4 nephrologists, 1 nurse 
practitioner, 1 dietitian, 4 registered nurses, a pharmacist, 2 
Kidney Foundation of Canada representatives, a project 
manager, and 5 patient partners (with lived experience of 
CKD care in our province). Although our clinics do not pro-
vide BP machines routinely, a program is in place with local 
Kidney Foundation of Canada branches to support provision 
of BP monitors for those with cost barriers.

Evaluation of baseline HBPM knowledge and practice 
was performed using separate, but complementary, semi-
structured online surveys, one for staff and one for patients 
and/or caregivers. The KCC staff survey (Supplemental 
Appendix 1) consisted of 19 questions, and the patient equiv-
alent (Supplemental Appendix 2) had 25 questions. The 
patient survey was revised after a pilot run with our patient 
partners. Both surveys evaluated relevant demographic and 
occupation information such as, from the staff’s perspective, 
length of time working in the KCC and their role, patients’ 
age, sex, and education level. Domains assessed included the 
following:

1. HBPM knowledge and adherence to various guide-
line-directed aspects of HBPM required for accurate 
readings (target setting, ensuring correct cuff size for 
upper arm circumference, required frequency of 
readings, correct time of day for HBPM, and the 
knowledge of what action to take when readings are 
off-target).

2. Patient and provider beliefs and perceptions and bar-
riers and enablers to HBPM.

An email was sent to clinic managers to encourage staff’s 
voluntary participation and help recruit clinic patients (aided 
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by weekly social media posting). The material sent out 
included a poster with a QR code linking to the question-
naire, and staff were prepared to assist patients to access the 
questionnaire. Most questions either required checking all 
statements that applied to the respondent or rating their level 
of agreement with the assertion raised. Respondents had the 
opportunity to skip the question. The survey was active 
online for a period of 11 weeks (January 11-April 6, 2022) 
and was completed anonymously with no patient-specific 
identifiers required.

Ethics was waived as our institutional research ethics 
board (REB) reviewed the evaluation study protocol and 
approved to proceed as a limited risk study exempt from full 
REB review. Consent was obtained from all patients and care 
providers who volunteered to participate.

Analysis

Data collection via the online survey tool was to be collated 
and displayed descriptively and in themes due to the qualita-
tive nature of the analysis. As such, no sample size calcula-
tion was done. Any missing data were not imputed and no 
cases were omitted; all questions answered were included in 
the analysis.

Results

Table 1 describes the demographics of the 43 KCC staff and 
46 patients (36 of whom completed the survey in full).

We found that 86% of patients monitored their BP at 
home (self/caregiver) and most, apart from 1 respondent who 
used a wrist device, used a monitor with an upper arm cuff. 
Figure 1 displays patient and provider knowledge and prac-
tices elicited from the questionnaires; 18% of patients 
reported never having been given a BP target, 39% got their 
target from their KCC team, 21% got their target from their 
family doctor, and of the remainder most answered “other” 
(eg, cardiologists, use of the targets built into the machine). 
Of the staff, 81% provided their patients with a target when 
recommending HBPM and 14% measured arm circumfer-
ence for all patients and 47% measured “sometimes”; 89% of 
patients reported that they had not had their upper arm cir-
cumference measured by a health professional when buying 
a BP device. Regarding the frequency of HBPM, 69% of 
staff respondents recommended HBPM 1 to 2 times a week, 
and 14% of staff estimated that >75% of KCC patients take 
their BP as suggested. A total of 81% of patients reported that 
they did HBPM at the frequency suggested. For off-target BP 
readings, 54% of patients reported knowing what action to 
take; 8% of patients reported self-adjusting their treatment 
based on their HBPM readings.

Home BP monitoring was perceived by providers as anx-
iety-provoking for patients by 78% of providers, difficult for 
patients to use by 52%, and time-consuming by 43% (Figure 
2). In all, 55% of providers saw HBPM devices as expensive 

compared with 86% of patients; 21% of providers and 15% 
of patients said HBPM would result in fewer trips to the doc-
tor. A total of 71% of clinic providers believed HBPM would 
engender positive lifestyle modification; however, 27% of 
patients surveyed agreed with this belief. Although HBPM 
helps engage patients in their care, only 50% supported that 
HBPM informs them when to notify their health care team 
compared with 86% of providers endorsing this statement. 
Home BP monitoring was seen by 54% of patients, com-
pared with 88% of providers, as a tool that helps patients to 
take control of their health.

Discussion

We conducted surveys for providers and patients to assess 
knowledge and implementation of HBPM, including per-
ceived barriers and motivators. Blood pressure target setting 
and upper arm circumference measurement were not occur-
ring routinely in our cohort. Prognostically, BP control is 
paramount for CKD clinical outcomes, and standardized BP 
monitoring including proper technique and using a validated 
device with an appropriately sized cuff for the upper arm cir-
cumference ensures precision but requires teaching prior to 

Table 1. Provider and Patient Characteristics.

Provider

Total n = 43
Sex, female, n (%) 40 (93%)
Length of time working in kidney care clinic, n (%)
 <1 year 5 (12%)
 1-5 years 13 (30%)
 >5 years 25 (58%)
Role/discipline, n (%)
 Registered nurse 27 (63%)
 Registered dietitian 4 (9%)
 Social worker 3 (7%)
 Pharmacist 2 (5%)
 Nephrologist 7 (16%)

 Patient

Total n = 46
Age, n (%)
 <50 years 8 (22%)
 50-59 8 (22%)
 60-69 9 (25%)
 70-79 5 (14%)
 80-89 5 (14%)
Sex, female 19 (53%)
Highest education level completed, n (%)
 Less than high school 1 (3%)
 Graduated from high school 10 (28%)
 Some college/university 5 (14%)
 Graduated from college/university 10 (28%)
 Some graduate school 9 (25%)
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patients performing HBPM.18,20,21 Hypertension Canada rec-
ommends BP be taken before breakfast and medication and 2 
hours after dinner. They advise measuring it twice in the 
morning and twice in the evening for 7 days before a doctor’s 
appointment (or after a change in medication).10 Similar 
guidelines exist internationally, though not specifically for 
the CKD population, and generally recommend, that once 

BP is controlled and stable for several months, monitoring 1 
to 3 days every week is acceptable.19 Most patients adhered 
to these recommendations despite providers’ perceptions that 
this was not done.

Our CKD clinics’ current Guidance for off-target BP read-
ings is for patients to either call the clinic or emergency ser-
vices, dictated by levels and associated symptoms. Of concern, 

Figure 1. Kidney care clinic patient and provider HBPM knowledge and practices.
Note. HBPM = home blood pressure monitoring; BP = blood pressure; KCC = kidney care clinic.

Figure 2. Barriers and motivators for home blood pressure monitoring among kidney care clinic providers and patients.
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54% of patients reported knowing what to do when their BP is 
off-target. Furthermore, only about half of our patient respon-
dents felt in control of their BP, the most common facilitator 
for hypertension management.22 This finding is consistent 
with other work which found that despite owning a BP device, 
patients often do not recall how to interpret their results and 
what action to take when confronted with high readings.23 
Lack of knowledge and self-confidence in CKD self-manage-
ment, including HBPM, was identified as a key barrier to 
behavior prioritization and performance in patient engage-
ment.5 Therefore, KCC staff need to further clarify how to take 
BP correctly, what to do with the results, and when to call for 
support. This is more pertinent as our patients with CKD may 
not physically come to the clinic and still prefer virtual visits 
which do not have the safety net of clinic BP checks.24 A small 
number of our patients reported using HBPM to self-titrate 
their BP meds; evidence for this practice, particularly in CKD 
patients, is limited. In a UK randomized clinical trial of 552 
patients (approximately 30% of which had CKD), an individu-
alized self-titration algorithm resulted in a clinically signifi-
cant reduction in systolic and diastolic BP without an increase 
in adverse effects events.8 Due to the paucity of evidence, self-
titration of BP meds is currently not outlined in the KDIGO 
guidelines and is not included in our educational material, but 
these responses represent another important aspect for staff to 
include when teaching patients about HBPM.

Most patient and clinician respondents felt that HBPM is 
a useful tool and an important part of kidney care. Of inter-
est, KCC staff perceived anxiety, time constraints, and tech-
nical challenges in using the device as significant barriers for 
patients. Strikingly, this was an overestimation by >25% of 
these barriers compared with patient response. The staff, 
however, underestimated the financial burden of acquiring a 
device for the patients. The cost of a self-measurement BP 
device is consistently cited as a limitation to HBPM adoption 
in the literature.5,19,25 Awareness of unique barriers and facili-
tators from the patient perspective can better equip staff to 
advocate for financial support for our patients in acquiring a 
device and encouraging and teaching HBPM in a more tar-
geted and impactful way.

It is recognized that the implementation of effective self-
monitoring in hypertension needs to consider social and 
behavioral factors and be accompanied by co-interventions 
such as lifestyle counseling for sustained results.18,26 Most 
providers felt this was a motivator for HBPM, but only a 
minority of our patients responded that HBPM enabled better 
lifestyle choices. This is consistent with a systematic review 
and meta-analysis which found that HBPM had some impact 
on medication adherence but did not affect lifestyle habits, 
particularly diet and levels of physical activity.27 As such, 
focusing on the role of the interplay between HBPM and life-
style modifications may be another focal point to include in 
HBPM education and counseling. Understanding these fac-
tors will enable us to equip staff to meaningfully discuss and 
promote lifestyle modifications and motivate our patients.

Limitations

There are limitations to this qualitative study from a single 
provincial health system. Our interviews were voluntary and 
non-incentivized, which could have limited participation. 
Recruitment was mostly passive; therefore, those sampled 
may not be representative of all in the kidney clinic commu-
nity, and we are unable to quantify the number of patients 
who elected not to participate in the survey. By the nature of 
the patient participation, selection bias could have been 
introduced where self-motivated, interested patients would 
voluntarily choose to complete the survey. Generalizability 
is further limited as most patients had higher education, and 
the surveys were only offered in English. Surveys were 
exclusively available online limiting participation from those 
without Internet access.

Specifics of the BP devices currently being used by our 
patients were not asked as this was not the focus of the sur-
vey and, regardless of current practice, was planned to be 
included as essential information in the HBPM educational 
material.

Conclusion

Blood pressure measurement is a routine task in kidney clin-
ics and with the increased dependence on HBPM as clinics 
have integrated virtual care during the COVID-19 pan-
demic, clinic staff need to be able to promote HBPM in a 
manner that resonates with patients’ values, and both 
patients and staff need to be harmonious on how to take 
accurate home BP measurements. Substantial discordance 
in attitudes and beliefs between our patient and provider 
cohorts is apparent, and inconsistencies exist in our patient 
practice. Understanding clinician and patient perceptions of 
HBPM in our setting will help inform more impactful 
patient-centered strategies and tools to equip clinic staff to 
accurately and effectively teach patients how to measure 
their own BP and act on their results.
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