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BACKGROUND: The US Preventive Services Task
Force recommends measuring blood pressure (BP)
outside of clinic/office settings. While various op-
tions are available, including home devices, BP ki-
osks, and 24-h ambulatory BP monitoring (ABPM),
understanding patient acceptability and adherence is
a critical factor for implementation.
OBJECTIVE:To compare the acceptability and adherence
of clinic, home, kiosk, and ABPM measurement.
DESIGN: Comparative diagnostic accuracy study which
randomized adults to one of three BPmeasurement arms:
clinic, home, and kiosk. ABPM was conducted on all
participants.
PARTICIPANTS:Adults (18–85 years) receiving care at 12
Kaiser Permanente Washington primary care clinics
(Washington State, USA) with a high BP (≥ 138 mmHg
systolic or ≥ 88 mmHg diastolic) in the electronic health
record with no hypertension diagnosis and on no hyper-
tensive medications and with high BP at a research
screening visit.
MEASURES: Patient acceptability was measured using a
validated survey which was used to calculate an overall
acceptability score (range 1–7) at baseline, after complet-
ing their assigned BP measurement intervention, and af-
ter completing ABPM. Adherence was defined based on
the pre-specified number of BP measurements
completed.
KEY RESULTS: Five hundred ten participants were ran-
domized (mean age 59 years), with mean BP of 150/88.
Overall acceptability score was highest (i.e. most accept-
able) for Home BP (mean 6.2, SD 0.7) and lowest (least
acceptable) for ABPM (mean 5.0, SD 1.0); scores were
intermediate for Clinic (5.5, SD 1.1) and Kiosk (5.4, SD
1.0). Adherence was higher for Home (154/170, 90.6%)
and Clinic (150/172, 87.2%) than for Kiosk (114/168,
67.9%)). The majority of participants (467/510, 91.6%)
were adherent to ABPM.

Conclusions: Participants found home BP measurement
most acceptable followed by clinic, BP kiosks, and ABPM.
Our findings, coupled with recent evidence regarding the
accuracy of home BP measurement, further support the
routine use of home-based BP measurement in primary
care practice in the US.
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INTRODUCTION

Several groups, including the United States Preventive Ser-
vices Task Force (USPSTF), recommend the use of out-of-
office blood pressure (BP) to confirm a diagnosis of hyperten-
sion.1–5 BP can be measured in out-of-office settings using
home BP devices or 24-h ambulatory blood pressure monitor-
ing (ABPM). Patients’ acceptance and adherence to different
methods of BP measurement are also important when devel-
oping guidelines for clinical practice.
The acceptability of different methods of BP measurement

for making a new diagnosis of hypertension has been evalu-
ated in several studies over the last 18 years.6–10 These have
found that measurement in the office (by a health care profes-
sional) or at home is consistently more acceptable than
ABPM. However, these trials were small (sample sizes 87 to
220), not randomized trials, and not conducted in the USA.8,11

Additional methods for measuring BP outside of the clinic or
office such as BP “kiosks” found in pharmacies or clinic
waiting areas offer another alternative, but the adherence to
and acceptability of this method have not been previously
studied. The extent to which individuals adhere to the
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recommended number and frequency of measures is likely
linked to the acceptability of different methods to measure
BP, and may depend on the BP measurement method.6–9,12,13

Poor adherence may be a consequence of low acceptability
and reduces the value of the measurement method for infor-
ming clinical actions.
We report here on the results of a randomized controlled

diagnostic study which included a comparison of the accept-
ability and adherence of clinic, home, kiosk, and ABPM
monitoring among adults with elevated BP who had not been
diagnosed with hypertension in primary care.

METHODS

The study design and methods for the Blood Pressure Checks
for Diagnosing Hypertension trial (BP CHECK) have been
reported in full.14,15 This comparative diagnostic accuracy
study randomized adults presenting to primary care settings
with elevated BP, but who did not have a hypertension diag-
nosis, to one of three methods for measuring BP: clinic, home,
and kiosk. A reference standard ABPM was conducted on all
participants. Enrollment occurred between May 11, 2017, and
March 4, 2019. Study activities were reviewed and approved
by the Kaiser Permanente Washington (KPWA) Human Sub-
jects Review Committee, FWA00002344. Written informed
consent was obtained from each participant prior to
enrollment.

Participants

Participants were adults aged 18–85 who presented to one of
12 clinics operated by KPWA inWashington State, USA, with
elevated BP (≥ 138mmHg systolic or ≥ 88 mmHg diastolic) in
the last 2 years, but who did not have a hypertension diagnosis
and no hypertensive medication in the medical record. Poten-
tially eligible individuals were contacted by the research team
and invited to an initial screening visit (visit 1). Potential
participants who had BP of ≥ 140 mmHg systolic or ≥
90 mmHg diastolic on each of two measurements by the
screening researcher were consented and randomized using a
computer-based randomization sequence generator to one of
three diagnostic arms. Randomization was stratified by partic-
ipant’s home clinic, age (< 60 or ≥ 60), and average baseline
BP (< 150 or ≥ 150 mmHg systolic).

Study Arms

Participants in the clinic arm were given instructions to
attend their own KPWA clinic for a recheck of their BP,
following the clinic’s usual procedures for BP measure-
ment. This included usual training of clinical staff in
measurement technique and repeat BP if the initial BP is
high. Participants in the home arm were given a validated
Bluetooth-enabled oscillometric monitor (Omron N786
BP monitor) with a cuff appropriate for their arm size.16

After ensuring the participant was proficient, they were
asked to measure their own BP twice after waking up and
twice at bedtime for 5 days (total 20 measurements).
Participants in the kiosk arm were asked to measure their
BP at a validated PharmaSmart BP kiosk at either their
home KPWA clinic or a nearby pharmacy.17,18 After
ensuring proficiency with using the kiosk, they were
asked to measure their BP three times on three separate
days (total 9 measurements). Within 3 weeks, each group
was given a reminder to complete their tasks. After 3
weeks, individuals returned for a further research visit,
during which they were fitted with a validated Welch
Allyn 7100 ambulatory BP monitor (ABPM).19 The mon-
itor was to be worn for a 24-h period, during which it
measured BP every 30 min from 7 a.m. to 11 p.m. (day-
time, total 32 daytime measurements) and every hour from
11 p.m. to 7 a.m. Participants returned the following day
at which time the ABPM device was removed.

Outcome Measurement

We measured participant acceptability at three points in the
study: visit 1 (baseline 1) prior to randomization; visit 2 (3
weeks after randomization and after completing the assigned
diagnostic regimen); and visit 3 (1 day after visit 2 after
completing ABPM). Participants completed survey question-
naires at these in-person visits using a computer tablet. At visit
1, participants were asked to answer the survey based on their
prior experience of clinic BP measurment. At visit 2, partici-
pants were asked to answer the survey based on their study
arm: their experience of clinic, home, or kiosk BP diagnostic
testing, respectively. At visit 3, participants were asked to
answer the survey based on their experience of ABPM diag-
nostic testing, which they had just completed.
Surveys at each visit included a 13-item acceptability tool

which was validated in previous studies of BP measurement
and was used to calculate an overall acceptability score.6

Measures also included a 5-item survey on perceptions and
beliefs of the accuracy of different methods of BP measure-
ment, and a single question about preference for overall BP
measurement. At visits 2 and 3, participants were asked addi-
tional questions including 7 items on their BP measurement
experience (designed for the study) and 4 items regarding their
level of confidence and trust in the BP diagnostic method.11

Adherence was defined based on the number of BP
measurements completed between randomization and visit
2. The pre-specified definitions of adherence by random-
ization arm were as follows: (1) clinic—evidence in the
electronic medical record of at least one clinic visit by the
participant that included a BP measurement, (2)
home—16 or more home BP measurements on 4 different
days,20,21 and (3) kiosk—6 or more BP measurements at a
kiosk on at least 2 different days.15,18 Adherence to
ABPM was defined as at least 14 daytime BP measure-
ments occurring between visit 2 and visit 3.22
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Analyses

We calculated the mean (SD) of responses to Likert-scale
items from the 13-item acceptability questionnaire.6 Item re-
sponses ranged from 1 = strongly agree to 7 = strongly
disagree, with item scores reversed where appropriate such
that higher scores indicated greater acceptability. A total ac-
ceptability score was computed as the mean of the item-level
responses.Wilcoxon matched-pair signed rank tests were used
to test for within-person differences between acceptability
measures for the diagnostic measurement method (clinic,
home, or kiosk; acceptability assessed at visit 2) and ABPM
(assessed at visit 3). Linear regression models fit with gener-
alized estimating equations were used to estimate differences
in mean acceptability by randomization arm, and to assess
whether differences in test acceptability varied by participant
characteristics (i.e., age, sex, race/ethnicity, baseline SBP).
Descriptive statistics were used to summarize responses to

three other instruments (i.e., 5-item perceptions and beliefs
about accuracy, 7-item experience, and 4-item confidence and
trust). All items used Likert-scale response categories, and the
number and proportion of participants selecting one of the top
two categories (corresponding to greater levels of acceptabil-
ity) were reported by randomization arm. For questions related
to perceptions and beliefs about measurement accuracy, re-
sponses from visit 1 (before any study-related self-measure-
ment was completed) and from visit 3 (after all measurements
were complete) are reported. For the single question asking
participants to select the BP measurement method that they
preferred, responses from baseline (visit 1) and after all mea-
surements were complete (visit 3) are summarized, stratified
by randomization group.
Since BP measurement protocols (number of days and

measures per day) differed by randomization arm, reporting
of adherence was limited to descriptive statistics. The number

and proportion of participants meeting the pre-specified defi-
nition of adherence (as detailed above) are reported by ran-
domization arm overall, and by subgroups defined by partic-
ipant characteristics. Modified Poisson regression models
were used to estimate the relative risk of adherence comparing
the home and kiosk arms to the clinic arm. Clinic was used as
the reference group because this is the diagnostic method used
most widely in clinical practice.

RESULTS

A total of 9434 patients were invited to participate in the study,
of whom 1476 attended a screening visit and 510 were ran-
domized.14 The mean age of study participants was 59 years,
80% were white, and 51% were male, with a mean BP of 150/
88 (at the baseline screening visit) based on two measures
taken 1 min apart using a validated Omron 907XL monitor23

and a mean BMI of 30.

Acceptability

The overall acceptability score was highest (i.e., most accept-
able) for home BP (mean 6.2, SD 0.7) and lowest (least
acceptable) for ABPM (mean 5.0, SD 1.0). Scores were inter-
mediate for clinic (5.5, SD 1.1) and kiosk (5.4, SD 1.0)
(Table 1). Using within-person comparisons, overall accept-
ability was significantly higher for all three measurement
methods (clinic, home, and kiosk) compared to ABPM, with
home having the highest acceptability compared to ABPM
(paired difference of 1.15) followed by clinic (paired differ-
ence 0.59) and by kiosk (paired difference 0.39) (Table 2). The
three individual items from the acceptability scale with the
largest difference between intervention-assigned BP measure-
ment (clinic, home, and kiosk arms) and ABPM were “It

Table 1 Acceptability of Blood Pressure (BP) Measurement at the Initial Clinic Visit, in the Three Intervention Arms (Clinic, Home, Kiosk),
and for Ambulatory Blood Pressure Measurement (ABPM)

Clinic BP Home BP Kiosk BP ABPM

N = 142 N = 154 N = 155 N = 437
Mean* (SD) Mean* (SD) Mean* (SD) Mean* (SD)

It made me anxious 4.7 (2.2) 4.9 (2.1) 3.9 (2.0) 4.9 (2.0)
It disturbed home life or everyday activities 5.0 (2.2) 6.4 (1.2) 5.2 (2.0) 3.7 (1.9)
It disturbed sleep 6.4 (1.4) 6.8 (0.8) 6.4 (1.3) 3.7 (2.2)
It disturbed work 5.7 (2.0) 6.8 (0.8) 6.1 (1.6) 4.4 (1.9)
I was uncomfortable 6.0 (1.5) 6.2 (1.6) 5.3 (2.0) 3.6 (1.9)
I felt self-conscious 5.6 (1.9) 6.3 (1.5) 4.7 (2.1) 4.7 (2.1)
I felt unsure what to do 6.1 (1.5) 6.6 (1.1) 6.4 (1.3) 6.1 (1.5)
There was a lot of waiting around 5.2 (2.2) 6.6 (1.1) 6.3 (1.4) 5.8 (1.6)
It worried me knowing the blood pressure 5.3 (2.1) 5.0 (2.1) 3.9 (2.2) 5.2 (1.8)
It was difficult to remember to do it 5.8 (1.8) 5.8 (1.7) 5.8 (1.8) 6.5 (1.1)
It was worth the trouble to get accurate readings† 5.7 (1.8) 6.3 (1.3) 5.3 (1.8) 5.6 (1.7)
I felt in control† 5.1 (1.8) 6.4 (1.1) 5.6 (1.8) 5.1 (1.8)
It was a good way to use or save doctor or nurse time† 4.7 (1.9) 6.5 (1.1) 5.7 (1.6) 5.6 (1.7)
Acceptability score 5.5 (1.1) 6.2 (0.7) 5.4 (1.0) 5.0 (1.0)

Only individuals completing all 13 items are included in the table
ABPM ambulatory blood pressure measurement, BP blood pressure, EHR electronic health record
*Likert scale, 1 = strongly agree to 7 = strongly disagree; higher scores indicate greater acceptability
†Items reverse scored to be in the same direction as the other questions, with higher scores meaning greater acceptability
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disturbed sleep” (differences between clinic, home, and kiosk
compared to ABPMwere 2.96, 2.83, and 2.73 respectively), “I
was uncomfortable” (2.61, 2.59, and 1.54 respectively), and
“It disturbed home life or everyday activities” (1.30, 2.71, and
1.33 respectively). While most measures of acceptability fa-
vored clinic, home, and kiosk over ABPM, there were a few
exceptions. For example, kiosk was rated with significantly
lower acceptability scores than ABPM for the items “It made

me anxious” (paired difference − 0.99) and “It worried me
knowing the blood pressure” (paired difference − 1.13)
Comparing total acceptability scores across randomization

groups, there were no differences between clinic BP and kiosk
BP; however, mean acceptability was 0.72 (95% confidence
interval 0.51–0.93) greater for home versus clinic. These
results were consistent across subgroups defined by partici-
pant characteristics (Appendix 2).

Table 2 Within-Group Comparisons Between Acceptability of Clinic, Home, and Kiosk BP, Compared to Ambulatory Blood Pressure
Measurement (ABPM)

Paired differences

Clinic BP-ABPM
N = 134

Home BP-ABPM
N = 139

Kiosk BP-ABPM
N = 144

Mean*‡ (SD) p value§ Mean*‡ (SD) p value§ Mean*‡ (SD) p value§

It made me anxious − 0.04 (1.96) 0.67 − 0.23 (2.19) 0.19 − 0.99 (2.16) < 0.001
It disturbed home life or everyday activities 1.30 (2.45) < 0.001 2.71 (2.20) < 0.001 1.33 (2.29) < 0.001
It disturbed sleep 2.96 (2.46) < 0.001 2.83 (2.35) < 0.001 2.73 (2.37) < 0.001
It disturbed work 1.32 (2.54) < 0.001 2.45 (2.12) < 0.001 1.76 (1.95) < 0.001
I was uncomfortable 2.61 (2.06) < 0.001 2.59 (2.01) < 0.001 1.54 (2.50) < 0.001
I felt self-conscious 0.95 (2.23) < 0.001 1.53 (2.33) < 0.001 − 0.17 (2.60) 0.47
I felt unsure what to do 0.19 (1.60) 0.23 0.29 (1.44) 0.004 0.26 (1.43) 0.10
There was a lot of waiting around − 0.51 (2.49) 0.11 0.60 (1.76) < 0.001 0.42 (1.89) 0.004
It worried me knowing the blood pressure − 0.03 (1.85) 0.58 − 0.40 (2.11) 0.02 − 1.13 (2.07) < 0.001
It was difficult to remember to do it − 0.78 (1.93) < 0.001 − 0.63 (1.88) < 0.001 − 0.68 (2.01) < 0.001
It was worth trouble to get accurate readings† 0.27 (2.28) 0.11 0.77 (1.94) < 0.001 − 0.45 (1.94) 0.001
I felt in control† 0.16 (2.20) 0.47 1.53 (2.03) < 0.001 0.35 (2.03) 0.003
It was a good way to use or save doctor or nurse time† − 0.67 (2.40) 0.001 0.96 (1.92) < 0.001 0.07 (1.82) 0.58
Acceptability score 0.59 (1.05) < 0.001 1.15 (0.95) < 0.001 0.39 (0.97) < 0.001

ABPM ambulatory blood pressure measurement, BP blood pressure, EHR electronic health record
*Likert scale, 1 = strongly agree to 7 = strongly disagree; higher scores indicate greater acceptability
†Items reverse scored to be in the same direction as the other questions, with higher scores meaning greater acceptability
‡Positive mean favors the diagnostic test over the ABPM
§p value from the Wilcoxon’ matched-pairs signed-ranks test

Table 3 Adherence to Clinic, Home, Kiosk, and Ambulatory Blood Pressure Measurement

Clinic BP
N = 172

Home BP
N = 170

Kiosk BP
N = 168

Adherence to study protocol N (%) N (%) N (%)
Clinic, home, or kiosk BP measurement*
No BP data 22 (12.8) 12 (7.1) 22 (13.1)
Some BP measurements, not adherent n/a 4 (2.4) 32 (19.0)
Adherent to group assignment protocol 150 (87.2) 154 (90.6) 114 (67.9)

ABPM†

No ABPM 18 (10.5) 7 (4.1) 14 (8.3)
Some ABPM data (< 14 daytime BP) 0 (0.0) 2 (1.2) 2 (1.2)
Adherent to ABPM protocol 154 (89.5) 161 (94.7) 152 (90.5)

Number of ABPM measures N (%) N (%) N (%)
Daytime measures
0 18 (10.5) 7 (4.1) 14 (8.3)
1–10 0 (0.0) 1 (0.6) 2 (1.2)
11–20 11 (6.4) 8 (4.7) 6 (93.6)
21–30 137 (79.7) 147 (86.5) 138 (82.1)
≥ 31 6 (3.5) 7 (4.1) 8 (4.8)

Nighttime measures
0 18 (10.5) 7 (4.1) 15 (8.9)
1–5 2 (1.2) 1 (0.6) 3 (1.8)
6–7 4 (2.3) 9 (5.3) 1 (0.6)
8–9 36 (20.9) 44 (25.9) 30 (17.9)
10 108 (62.8) 105 (61.8) 114 (67.9)
≥ 11 4 (2.3) 4 (2.4) 5 (3.0)

ABPM ambulatory blood pressure measurement, BP blood pressure, EHR electronic health record, n/a does not apply
*Adherence to group-assigned diagnostic protocol included BP measures collected between visit 1 (baseline visit) and visit 2 (the visit to fit the ABPM
device) and defined as having at least 1 clinic BP recorded in the EHR; at least 16 home BPs completed over at least 4 separate days, and at least 6
kiosk BPs completed over at least 2 separate days
†Adherence to ABPM protocol required ≥ 14 daytime BPs with no requirement on nighttime measurements
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Responses to the 7-item instrument regarding experience of
BP measurement indicated that kiosk appeared to provide the
lowest privacy and was most embarrassing, but provided BP
readings that were easiest to understand and gave immediate
feedback to users (Appendix 3). Home was the most conve-
nient and easiest to do. Responses to the 4-item confidence
instrument demonstrated that particpants had the highest con-
fidence that home measurements produced results that most
closely represented their true BP, followed by ABPM, clinic,
and kiosk. Participants also expressed confidence home was
the most likely to be successful in determining if they truly had
hypertension (Appendix 4).

Adherence

Adherence to the minimum number of BP readings pre-
specified in the study protocol was higher for home (154/170,
90.6%) and clinic (150/172, 87.2%) than for kiosk (114/168,
67.9%) (Table 3). For ABPM, 467 of the 510 participants
(91.6%) completed at least 14 daytime readings and were not
significantly different (p = 0.19) across the 3 arms. Overall,
adherence was significantly lower for kiosk compared to clinic
(RR 0.78, 95% CI 0.69–0.88), and this difference was consis-
tent across subgroups of participant characteristics (age, sex,
baseline SBP, BMI, race) (Appendix 5). In all three groups, the

a) Before completing study measures

b) After completing study measures

Figure 1 Participant preferences for blood pressure measurement by randomization group (clinic, home, kiosk) before (a) and after (b)
completing study measures. ABPM, ambulatory blood pressure measurement monitoring; BP, blood pressure; EHR, electronic health record.
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adherence to ABPM was higher than the adherence to their
diagnostic assignment, but the difference was statistically sig-
nificant only in the kiosk group (p < 0.01).

Measurement Method Preferences and
Perceptions About Accuracy

Participants’ preferred methods for BP measurement were
similar before and after completing study measures for those
in the clinic and kiosk groups (Fig. 1), but the proportion of
participants in the home group that reported home BP as their
preference increased substantially (from 52.4% before to
77.9% after). Participants’ perceptions about accuracy of
home BP increased from baseline to visit 3 in all randomiza-
tion groups (including those who had been randomized to the
clinic and kiosk arms) (Appendix 6). In contrast, while the
proportion reporting kiosk BP as accurate increased in the
kiosk group, there was little change in the home and clinic
arms. Perceived accuracy of ABPM increased in each group
after experiencing this measure (Appendix 6).

DISCUSSION

Main Findings

Balancing accuracy of a diagnostic test with other test attri-
butes or patient-centered outcomes is increasingly recognized
as essential for providing patients and their clinicians with
information needed to make informed choices. Determining
the most acceptable method to measure BP for individuals
with the highest need is essential, if progress is to be made
with better identifying and controlling hypertension in primary
care. Based on the results of our trial, home BP measurement
is the most acceptable method to individuals with elevated BP
who did not yet have a diagnosis of hypertension, followed by
measurement in the clinic or at stand-alone kiosks. All three of
these methods were more acceptable than ABPM, which
appears to be associated with more discomfort and disturbance
to sleep and to everyday activities than other methods. These
findings were similar across participant subgroups.
Adherence was higher for home (90.6%) and clinic (87.2%)

than for kiosk (67.2%). However, the criteria used to define
adherence varied between these measures. Adherence to
ABPMwas high across each of the three arms, with an overall
91.6% completing at least 14 daytime readings, despite being
associated with more discomfort and disturbance than other
methods. This illustrates the considerations that patients go
through with weighing the advantages and disadvantages of
diagnostic tests.24

Comparison with Existing Literature

The findings from our trial are largely consistent with those
from non-randomized studies that have evaluated the accept-
ability of different methods of BP measurement; however, our
study is not only the first to compare BP kiosks, but also the

first to sequentially compare clinic, home, and ABPM mea-
surement while participating in a randomized diagnostic trial
using the same validated survey instrument.6,25,26 The prefer-
ence of home BP over ABPM has been demonstrated from
smaller studies from the UK6,8,9 and Greece.7,10 Our results
are also consistent with studies that have found higher accept-
ability of office (clinic) BP than ABPM.7 Commonly cited
patient concerns found in previous studies of ABPM are
consistent with those noted by participants in our study, in-
cluding discomfort and disturbance with sleep and daily
activities.6,26

Strengths and Limitations

Our trial had several strengths.We compared BPmeasurement
methods using validated BP devices that are in common use
and/or recommended widely in the USA. Allocation of indi-
viduals to study arms was randomized, minimizing risk of bias
due to baseline differences in participants. High rates of ad-
herence with ABPM measurement as the reference standard
occurred in all three arms, and only small reductions in survey
completion rates between first and third study visits. In addi-
tion to measurement of adherence, we used validated instru-
ments used in other studies of BP acceptability.6

We recognize several potential limitations. First, generaliz-
ability of our findings may be limited due to recruitment from a
single integrated health system of fully insured individuals who
not only differ from the distribution of race and ethnicity in the
USA as a whole, but who also volunteered to participate in a
trial. Second, the prevalence of hypertension among trial par-
ticipants was higher than that among overall primary care
populations, but we specifically recruited individuals with ele-
vated clinic BPs who did not yet have a diagnosis of hyperten-
sion.While acceptability and adherence for this populationmay
differ from individuals with lower risk of hypertension (e.g.,
screening populations) or those using BP to titrate response to
therapy (i.e., treated populations), we believe that our results
likely apply to these individuals also. Third, our calculated rates
of adherence to the different measurement methods depended
on the pre-specified minimum numbers and frequency based on
previous evidence, yet we acknowledge that these are some-
what arbitrary. In addition, some participants in the clinic arm
could have attended their clinic and had a BP measured during
healthcare encounters for concerns unrelated to suspected hy-
pertension; therefore, the high rates of adherence to clinic arm
may reflect these “incidental” measurements. Finally, we were
not able to compare all possible technologies used to measure
BP in primary care, such as the acceptability of devices which
automatically measure several BP readings in patients in clinic
settings, and generate averaged readings.27

Implications for Patients, Clinicians,
Researchers, Policy Makers

The accuracy of a test cannot be considered without
also knowing other test attributes, such as impact on
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the individual being tested.28 A systematic review con-
ducted to inform the USPSTF guidance on screening for
hypertension indicated that home BP and ABPM were
more predictive of cardiovascular events and death than
clinic BPs.29 Additionally, the USPTF found major lim-
itations in using clinic-based BP measurements to diag-
nose hypertension, with pooled estimates demonstrating
that hypertension was often missed at screening visits
(sensitivity 54%; 95% CI 37–70), and overdiagnosed at
clinic follow-up visits for high BP (specificity 55%,
95% CI 42–66).30 Additionally, as we previously report-
ed for this trial, compared to daytime ABPM, mean
systolic and diastolic BP was significantly lower for
clinic, significantly higher for kiosk, and without signif-
icant differences for home (clinic − 4.7 mmHg [95% CI
− 7.3, − 2.2]; kiosk 9.5 mmHg [7.5, 11.6]; and home −
0.1 mmHg [− 1.6, 1.5]).14 Given the additional evidence
we present that home BP seems to be more acceptable
and more trusted by patients than kiosk BP, clinic BP,
or ABPM, we recommend that home BP should be
considered as a preferred option for patients, clinicians,
and health care systems who wish to implement patient-
centered diagnosis of elevated BP. Health payors are
increasingly reimbursing the costs of home BP monitors
for patients, and reimbursement for remote patient mon-
itoring has increased recently, partly as a result of the
COVID-19 pandemic and the acceptance of home BP
measures as part of HEDIS measures.31

Our findings provide key insights into patient accep-
tance, preferences, and adherence to four different BP
measurement techniques in the context of hypertension
diagnosis, showing home BP measurement to have a
strong acceptability and adherence. These findings are
another factor that should be considered when develop-
ing clinical guidelines and standard practices in addition
to data on accuracy.
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mentary material available at https://doi.org/10.1007/s11606-023-
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