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PROSPECTS FOR THE USE OF REMOTE
BLOOD PRESSURE MONITORING
AT THE PRIMARY HEALTHCARE LEVEL

To study the effectiveness and prospects of using telemedicine technologies for monitoring blood pressure (BP) in patients with arterial hyper-
tension (AH) at the primary care level, remote BP monitoring was carried out using a digital platform. The study included 146 patients with uncon-
trolled BP, who measured BP at least twice a day using automatic monitors with Bluetooth data transfer. Measurement data were received by the
remote monitoring system, where they were automatically processed and transmitted to the attending physician’s personal account.

During the 10-month follow-up of patients with AH, target BP values below 135/85 mmHg were achieved in 83% of cases. During remote mon-
itoring, therapy adjustments were observed: the number of patients on monotherapy decreased from 22.4% to 8% (p<0.05).

Keywords: arterial hypertension, blood pressure, telemedicine, remote blood pressure monitoring.
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Introduction. Modern medicine at
the primary care level faces a number of
challenges associated with the diagnosis
and treatment of chronic noncommunica-
ble diseases, among which arterial hy-
pertension (AH) holds one of the leading
places. Its high prevalence, associated
complications, and significant share of
mortality due to cardiovascular disease
make blood pressure (BP) control a pri-
ority in healthcare. It is important to note
that uncontrolled hypertension is directly
associated with the development of car-
diovascular catastrophes such as stroke,
myocardial infarction, and sudden cardi-
ac death [5].

According to the Ministry of Health of
the Republic of Sakha (Yakutia), the main
causes of mortality in 2023 were circula-
tory system diseases (42.4% vs. 38% in
2021), cancer (16.5% vs. 11.8% in 2021),
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and external factors (16.6% vs. 10.4% in
2021). Among cardiovascular diseases,
coronary heart disease (46.3%, including
myocardial infarctions 14.9%) and cere-
brovascular diseases (22.2%, including
strokes 48.0%) are most common [8].
The increase in mortality from cardiovas-
cular disease is associated with a rise in
the number of conditions among the pop-
ulation, particularly those accompanied
by elevated blood pressure.

Extensive studies show that lowering
blood pressure can significantly reduce
the risk of serious cardiovascular diseas-
es, coronary artery disease, heart failure,
and death, with the same proportional
reduction across different population
subgroups [14]. One of the main forms of
preventive work with patients with elevat-
ed BP is timely enrollment in dispensary
observation, with adherence to the re-
quired frequency of check-ups [8, 4].

Studies over the past decade confirm
that home (ambulatory) blood pressure
measurements  outperform  standard
in-clinic measurements for predicting
both overall and cardiovascular mortal-
ity [6]. However, traditional approach-
es to BP monitoring, based on keeping
self-control diaries and periodic patient
visits to the physician, do not always pro-
vide timely and sufficient data for effec-
tive disease control.

According to the observational study

ESSE RF-2, only 49.7% of patients di-
agnosed with hypertension and receiving
antihypertensive therapy achieved target
indicators. Meanwhile, only 24.9% of the
general population with hypertension
maintained BP control after achieving
target results [10].

The use of active remote observation
of patients with hypertension receiving
antihypertensive therapy (both in Rus-
sian and international practice) contrib-
utes to achieving target BP values, sub-
sequent monitoring of health indicators,
and timely provision of medical assis-
tance [11].

In this regard, remote blood pres-
sure monitoring (RBPM), using modern
telemedicine technologies, represents a
promising direction that can improve the
quality of medical care and reduce the
workload on primary healthcare. Integra-
tion of RBPM into primary care practice
allows not only continuous monitoring of
patient status and achievement of tar-
gets, but also increases adherence and
involvement in the treatment process —
especially important for chronic noncom-
municable diseases requiring long-term
follow-up.

The aim of our study was to evaluate
the effectiveness of RBPM in outpatients
to improve control of arterial hyperten-
sion.

Materials and Methods. The depart-
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mental pilot project “Remote blood pres-
sure monitoring in outpatients” was car-
ried out in accordance with the order of
the Ministry of Health of the Russian Fed-
eration No. 91n of March 1, 2023 [9] and
the order of GAU RS(Ya) “Republican
Clinical Hospital No. 3” No. 27 of Janu-
ary 30, 2023 “On the implementation of
pilot projects ‘Medical Patronage’ and
‘Remote BP Monitoring in Outpatients’
on the basis of GAU RS(Ya) ‘Republican
Clinical Hospital No. 3. The project last-
ed 10 months in 2023.

Inclusion criteria:

° age over 18 years;

° established diagnosis of hyper-
tension and/or BP readings above 140/90
mmHg during outpatient measurement;

° basic smartphone user skills
and ability to use an automatic BP moni-
tor independently or with assistance;

° valid registration on the Unified
State Services portal;

° informed voluntary consent of
the patient.

Exclusion criteria: severe somatic
and psychiatric diseases; acute infectious
diseases; absence of data exchange and
contact with the patient.

During participation in the pilot project,
patients were conditionally divided into
two groups:

° Group 1 — therapy control
group: BP measurements once every
three days, twice a day (morning and
evening); 12 people included.

° Group 2 — therapy selection
group: BP measurements daily, twice a
day (morning and evening); 134 people
included.

In-person visits of patients to the at-
tending physician were limited to two
required appointments: an initial visit (re-
corded in the medical information system
as an outpatient case) and a follow-up. A
three-party rental agreement for the de-
vice was signed. Patients were instructed
on measurement technique, frequency,
use of the personal account, and safety
rules.

As part of the project, 20 automatic
arm blood pressure devices were used,
provided under a loan agreement to pa-
tients by RT Doctis LLC. The devices
had the function of data transmission via
Bluetooth to the GOSTELEMED mobile
application, with subsequent integration
into a centralized system.

Within this system, all events occur-
ring during RBPM were classified as
medical or non-medical and automatical-
ly processed.

A medical event was considered any
significant deviation of systolic BP (SBP),
diastolic BP (DBP), or heartrate (HR) from

the set threshold values by 7.1% or more.
A non-medical event was considered the
absence of data transmission from a pa-
tient for a certain period of time.

If data were not received, the system
automatically sent the patient a push
notification reminding them to perform a
measurement and transmit data. If the
data still were not received, operators
contacted the patient by phone to deter-
mine the reason and remind them of the
need for a measurement.

Medical events were divided into three
categories by urgency:

1. Critical category: BP above
180/106 mmHg or below 86/56 mmHg.
In such cases, the operator contacted the
patient within an hour to provide consul-
tation and recommendations on pressure
normalization, or directed the patient to
emergency medical services. The attend-
ing physician determined further treat-
ment tactics.

2. Intermediate category: BP
range 151/91 to 179/105 mmHg or 87/57
to 89/59 mmHg. These cases required
the physician’s attention to assess the
patient’s condition and decide whether to
adjust therapy.

3. Target category: BP in the
range 90/60 to 150/90 mmHg. Target BP
levels were determined individually for
each patient.

The results of event interpretation
were displayed in the physician’s account
in the form of a color-coded dashboard.
The physician observed each patient’s
indicators daily throughout RBPM. If val-
ues deviated from targets, remote inter-
im consultations were held via the digital
platform (chat and audio communica-
tion). Patients could also call their phy-
sician during working hours on a landline
phone.

If necessary, in-person consultations
were arranged, with the examination doc-
umented in the medical information sys-
tem and therapy adjusted. The protocol,
certified by an electronic signature, was
sent to the patient via the GOSTELEMED
mobile app.

Statistical analysis. Statistical anal-
ysis of project data was performed us-
ing IBM SPSS Statistics (version 26.0).
The distribution of variables was tested
with the Shapiro—-Wilk and Kolmogorov—
Smirnov tests. Interval scale data are
presented as mean + standard deviation
(MSD).

To assess differences between two
independent samples, the Mann-Whit-
ney U test was applied. To analyze the
strength and direction of correlations be-
tween quantitative variables, Spearman’s
rank correlation coefficient was calculat-

ed. Statistical significance of differences
in qualitative variables was evaluated
using the chi-square test (x?), provided
that values in each cell of the four-field
contingency table exceeded 10.

Differences were considered statis-
tically significant at p<0.05, ensuring at
least 95% confidence in the obtained re-
sults.

Results. The average duration of
RBPM per patient was 22.4 days (range 7
to 57 days). Women made up the major-
ity of the sample — 102 people (69.9%),
while men accounted for 30.1% (44 peo-
ple). The mean age of participants was
56.94+13.15 years. Men (52.93+14.14
years) were not significantly younger than
women (58.67+12.37 years), p>0.05.

The clinical and demographic char-
acteristics of RBPM patients are shown
in Table 1. It should be noted that over-
weight and obesity were identified in the
majority of patients (84%). Women were
statistically more likely than men to have
lipid profile disorders: 71.6% vs. 54.5%.
Harmful habits such as smoking were re-
ported in 43.8% (64 people), significantly
more often among men (56.8% vs. 16.7%
among women).

The dynamics of BP indicators at the
beginning and end of RBPM are pre-
sented in Table 2. The average SBP/
DBP in the first three days of RBPM
was 133.97+16.07 / 83.98+11.44 mmHg,
gradually decreasing to 126.91+13.13
[ 77.85£9.77 mmHg by days 14-22
(p<0.05).

An interesting finding was the distribu-
tion of unscheduled measurements and
missed BP readings. The frequency of
unscheduled measurements decreased
by the end of the observation period. The
increase in missed measurements by the
end of monitoring was likely associated
with the stabilization of patients’ BP (see
Table 2).

During RBPM, therapy adjustments
were observed: the proportion of patients
on monotherapy decreased from 22.6%
to 8.2% (p<0.05). Numerous studies con-
firm that combining drugs from at least
two different antihypertensive classes is
more effective at lowering BP than in-
creasing the dose of a single agent. In
addition, the use of fixed-dose combina-
tions in a single tablet improves patient
adherence to treatment [2,6,10].

For 3.4% (n=5) of patients, an am-
bulance was called due to elevated BP
during RBPM. There were no emergency
hospitalizations for decompensated hy-
pertension during monitoring.

Throughout the monitoring period,
no device breakdowns or malfunctions
were recorded. Some temporary sys-



Table 1

Clinical and demographic characteristics of RBPM patients

Indicator Total Men Women p (M=F)

Patients, n (%) 146 44 (30.1) 102 (69.9) <0.05
Age (M£SD), years 56.94+13.15 | 52.93+14.14 | 58.67+12.37 NS
BMI (M£SD), kg/m’ 29.1+4.36 29.494+3.06 29.06+4.83 NS
Overweight & obesity, n (%) 123 (84.2) 41(93.2) 82 (80.4) NS
Total cholesterol (M£SD), 5954146 | 5394116 | 6.19+1.52 NS
mmol/L

LDL-C (M£SD), mmol/L 3.68+1.12 3.2240.95 3.88+1.13 NS
Dyslipidemia, n (%) 97 (66.4) 24 (54.5) 73 (71.6) <0.05
Smoking, n (%) 64 (43.8) 25 (56.8) 17 (16.7) <0.05
er(logi)ired glucose tolerance, 5(3.4) 1(2.3) 4(3.9) NS
Diabetes mellitus, n (%) 20 (13.7) 6 (13.6) 14 (13.7) NS
Coronary heart disease, n (%) 19 (13.0) 4(9.1) 15 (14.7) NS

Note: BMI — body mass index; NS = no significant differences, p>0.05.

Table 2

Dynamics of indicators at the beginning and end of remote monitoring
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the workload of primary care physicians.
However, it should be taken into account
that adherence to BP measurements
decreases once indicators stabilize and
RBPM duration increases, which requires
more active supervision of patients.

It can be assumed that one of the de-
layed effects of RBPM in hypertensive
patients will be a positive impact on over-
all morbidity and mortality from cardio-
vascular diseases in the population.

This study has several limitations, in-
cluding the short observation period and
limited statistical power. Further research
on larger groups of patients with longer
observation periods is promising, as it will
allow assessment of the impact of RBPM
on clinical outcomes and endpoints.

Given the positive results of the pres-
ent observation, it can be concluded that
the use of telemonitoring methods in phy-
sician—patient interaction for BP stabiliza-
tion should occupy an important place in
primary care practice.

The authors declare no conflict of in-
terest.
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