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The Distance Monitoring of 
Blood Pressure as a Tool for Improving 
of the Quality of Follow-Up Observation 
of Patients with Arterial Hypertension
Резюме 

В статье рассматриваются преимущества дистанционного мониторинга артериального давления у пациентов с артериальной гипертензией. 

Многочисленные исследования подтверждают увеличение риска сердечно-сосудистых осложнений даже при незначительном превыше-

нии показателей артериального давления. И наоборот, снижение значений артериального давления даже на 5 мм рт.ст. уменьшает риск 

летального исхода. В этой связи важным аспектом является не  только назначение корректно подобранной антигипертензивной терапии, но 

и дистанционный мониторинг достижения и удержания целевых уровней артериального давления. Диспансерное наблюдение пациентов 

с артериальной гипертензией является эффективным инструментом профилактики сердечно-сосудистых осложнений. Однако, до насто-

ящего времени охват динамическим контролем и достижение целевых показателей артериального давления у пациентов с артериальной 

гипертензией является одним из наиболее проблемных аспектов. 

Результаты исследований отечественных и зарубежных авторов показывают высокую эффективность применения предлагаемых подходов 

дистанционного мониторинга артериального давления. Положительные результаты в отношении достижения таргетного артериального 

давления уже через 3 месяца показаны при применении технологии телем ониторирования артериального давления и дистанционном кон-

сультировании больных артериальной гипертензией. Особого внимания заслуживает технология мобильного здравоохранения (mHealth), 

которая обеспечивает более гибкую платформу для улучшения самообслуживания пациентов. 
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Abstract

This article focuses on the distant blood pressure monitoring for patients with arterial hypertension. As numerous studies show, even slightly elevated 

blood pressure significantly raises the risk of cardiovascular complications. And, vice versa, a 5 mmHg decrease in blood pressure reduces the lethality 

risk. Therefore, it is not enough to prescribe the right medication but also it is of paramount importance to monitor patients’ compliance with the 

treatment. Clinical observation of patients with arterial hypertension is an effective tool for the prevention of cardiovascular complications. However, 

to date, the coverage of follow-up and the achievement of blood pressure targets in patients with arterial hypertension is one of the most problematic 

aspects. Distance monitoring of blood pressure opens more opportunities for the doctor’s involvement, timely assessment and adjustment of the 

medication. The results of domestic and foreign research show high efficacy of the distance blood pressure monitoring. Positive results regarding the 

achievement of target blood pressure after 3 months are shown when using the technology of blood pressure monitoring and distance counseling 

of patients with arterial hypertension. In particular, the article considers the technology of mobile health care (mHealth), which is a more flexible 

platform for a patient’s continuous self-care.
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AH  — arterial hypertension, BP  — blood pressure, FU  — follow-up, RFU  — remote follow-up, DBP  — diastolic blood pressure, CHD  — coronary 

heart disease, CVA  — cerebrovascular accident, SBP  — systolic blood pressure, DM  — diabetes mellitus, CVD  — cardiovascular diseases, TMRC  — 

telemonitoring and remote consultation, RF — risk factors, COPD — chronic obstructive pulmonary disease, EML — electronic medical log, EMR — 

electronic medical records 

Over the past 50 years, cardiovascular diseases (CVD) 

have been the main cause of mortality in the population 

[1]. According to the ESSE epidemiological study, which 

covered ten Russian regions, elevated blood pressure is the 

number one risk factor (RF) of CVD — 33.8% (Fig. 1) [2].

According to the results of the MMM17 (MAY 

MEASUREMENT MONTH 2017) multicenter study, 

controlled target BP could not be achieved in 46% of 

patients with hypertension who received antihyperten-

sive therapy [3]. 

Figure 1. Th e trial ESSE-RF: 

the awareness of the presence of 

arterial hypertension, frequency 

of antihypertensive drugs uses 

and blood pressure control 
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Uncontrolled hypertension is ranked fi rst among risk 

factors of mortality and is the cause of more than 50% 

cerebrovascular accidents (CVA) and almost half of cor-

onary heart disease (CHD) cases. Th e risk of death from 

CVD doubles if systolic blood pressure (SBP) increases 

by 20 mm and diastolic blood pressure (DBP) increases 

by 10 mm [4]. 

A meta-analysis of 61 prospective observational stud-

ies (1 million adults who had not been previously diag-

nosed with vascular diseases, 12.7 million person-years) 

showed that a decrease in mean SBP by 2 mm Hg leads to 

a 10% reduction in the risk of death from CHD and CVA 

or other vascular causes [5].

According to a large-scale study by Ettehad D. et al. 

(2016), a decrease from the initial SBP of 130–139 mm 

Hg by 10 mm Hg (that is, when the level of SBP reaches 

less than 130 mm Hg during treatment) leads to a signifi -

cant decrease in the risk of the unfavorable cardiovascu-

lar impact of hypertension: CHD — by 12%, CVA — by 

27%, heart failure — by 25%, major cardiovascular com-

plications  — by 13%, and death from any cause  — by 

11% [6].

According to the Program of State Guarantees, 

43.8  million EMS calls are made annua l ly in Russia. 

According to the Moscow EMS, CVD-related calls 

account for 18.8% of that number, of which 60% are due 

to hypertensive crises [7].

Follow-up (FU) of patients with hypertension is an 

eff ective tool for the prevention of cardiovascular com-

plications. However, the coverage of FU and the achieve-

ment of target BP in patients with hypertension remains 

one of the most challenging tasks. 

Active preventive measures can reduce the risk of 

adverse cardiovascular events, subsequent disability and 

mortality. 

Primary care physicians shoulder most of the burden 

in implementing preventive programs and FU [8, 9]. 

Given the current shortage of primary care physicians, 

a number of disadvantages of FU can be identifi ed: its 

limited scope and low quality, which may be associated, 

in addition to the shortage of manpower, with a low level 

of their expertise [9, 10]. 

In this connection, improving the FU procedure in 

hypertension is relevant, both in terms of increasing 

its coverage and improving its quality (achieving and 

maintaining target levels of health indicators), as well as 

reducing the number of cardiovascular complications.

Th e most relevant and acceptable model is remote 

monitoring, aimed at the simultaneous analysis of a large 

number of patients using automatic or semi-automatic 

information summarizing. Remote follow-up (RFU) can 

theoretically help to reduce the number of visits associ-

ated with exacerbation of diseases, as well as unfavorable 

life-threatening consequences [9].

Th erefore, information technologies, including RFU, 

for solving primary and secondary prevention problems 

are becoming increasingly relevant [9].

The Experience of 
Remote BP Monitoring 
in Russia
To ease the social and economic burden of NID 

[non-infectious diseases] at the national level as part 

of international cooperation, Saratov researchers from 

the Research Institute of Cardiology conducted a study 

involving the use of BP analysis in 97  hypertensive 

patients undergoing active outpatient treatment and 

102 patients receiving standard outpatient care. Th e aim 

of the study was to compare the clinical effi  cacy of active 

outpatient care, supported by short message services and 

mobile telephone technology, with standard outpatient 

management of patients with hypertension. Th e study 

included the analysis of blood pressure, body weight and 

smoking history. In the group of active outpatient care, 

35 (36%) patients with hypertension were excluded from 

the study during the year: 18 patients with hypertension 

lost interest in the study, 12 patients declined for tech-

nical reasons and fi ve patients refused for an unknown 

reason. According to the results of one year of observa-

tions, 48 (77%) patients from the active treatment group 

reached the target BP level. Th is was more than fi ve times 

higher than in the group receiving standard outpatient 

care (p = 0.03). Odds ratio of achievement and mainte-

nance of target BP in patients receiving treatment (con-

trol group) was 5.44; 95% CI 3.2–9.9; p = 0.005). Th e 

introduction of active outpatient care with the support 

of short message service and mobile phone technol-

ogy improves the quality of outpatient care for patients 

with hypertension. Th e proposed method is the most 

aff ordable way to switch from standard outpatient care 

to active outpatient care for patients with hypertension 

(Fig. 2) [11].

For the rapid implementation of eff ective, innovative 

methods in large target groups of the population and/or 

even among the entire population (national or popula-

tion level), it is necessary to use information technology 

in healthcare (e-health). Th e use of such technologies in 

practical healthcare can contribute to: 

• improving the medical literacy of the population, 

including target groups and healthcare workers on 

innovative methods of diagnosis, prevention and 

control of NID and their RF; 

• remote consultations/meetings on the provision 

of specialized medical care, including high-tech 

medical care; 

• monitoring the use of guidelines and their eff ec-

tiveness in relation to target health indicators [12].
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Analysis of data obtained in controlled clinical trials 

on hypertension in Russia showed the eff ectiveness of 

long-term management in achieving target blood pres-

sure levels [13]. In  real clinical practice, one of the 

important issues is maintaining the target BP values, 

which primarily depends on the patient’s adherence to 

treatment and working with the doctor [14].

For these reasons, most countries have an insuffi  cient 

level of BP control [15, 16]. Th e introduction of telemon-

itoring in practice can solve the problem of maintaining 

blood pressure within acceptable limits. In  this regard, 

the remote monitoring of blood pressure at home has 

become widespread [17].

Th e undoubted advantages of using BP telemonitor-

ing are presented in a pilot study conducted by M.V. Ionov 

et al. at the Federal State Budgetary Institution Almazov 

National Medical Research Center of the Ministry of 

Health of the Russian Federation. Cardiologists analyzed 

the eff ectiveness of achieving target BP and patient-ori-

ented endpoints in telemonitoring BP and remote coun-

seling (TMRC) of patients with hypertension. During the 

study, special TMRC programs were used with a follow-

up every three months from one month to one year (the 

fi rst and last visits were mandatory). Most patients chose 

a three-month follow-up period. Aft er three months, a 

signifi cant decrease in “offi  ce” SBP and DBP was recorded 

in the TMRC group compared with the control group 

(p = 0.002). By the end of the observation, BP self-mon-

itoring in the TMRC group had decreased from 142 ± 17 

to 128 ± 12 mm Hg (SBP), and from 88 ± 8 to 79 ± 6 mm 

Hg (DBP). Th erefore, a decrease in SBP by –14 ± 10 mm 

Hg (95% CI [–11 to –17], r = 0.819, p < 0.0001) and in 

DBP by –9 ± 6 mm Hg (95% CI, [–7 to –11], r = 0.647, 

p < 0.0001) was achieved (Fig. 3). In addition, according 

to the Hospital Anxiety and Depression Scale (HADS), 

there was a decrease in the degree of anxiety and depres-

sion. As a result, there was an overall improvement in the 

patients’ state. Th erefore, the convenient, reliable TMRC 

technique for patients with uncontrolled hypertension 

is more eff ective than the standard approach used in 

routine clinical practice. However, the authors noted 

that its widespread implementation requires additional 

decisions: the inclusion of telemedicine consultations in 

the payment of compulsory (CMI) and voluntary (VMI) 

medical insurance, providing remote consultative care to 

patients in remote areas and in a stable condition, but 

with the need for regular follow-up, as well as the cre-

ation of a legal framework for the use of telemedicine in 

clinical practice [18]. 

In the scientifi c literature, besides the remote trans-

mission of physiological data, the conditions of their 

subsequent management by medical personnel by phone 

are considered. Moreover, remote counseling of patients 

for the purpose of prevention is becoming more wide-

spread [19]. 

In the Federal State Budgetary Institution National 

Medical Research Center for Th erapy and Preventive 

Medicine of the Ministry of Health of the Russian Fed-

eration, Kontsevaya A.  V. et al. (2017) created a math-

ematical model of social and economic effi  ciency of 

remote BP monitoring in the region with a population of 

1 million people. According to the model, BP monitor-

ing would prevent up to 1,940 deaths over fi ve years with 

90% remote monitoring coverage of patients with hyper-

tension and 645 deaths with 30% coverage [20].

In the study by Bubnova M.  G. et al. (2019), which 

included 342  patients with hypertension, signifi cant 

advantages were determined in remote monitoring 

Figure 2. Scheme of information technology system with SMS and mobile phone technology for active ambulatory care 

management. 
Note: * Only for arterial hypertension (AH) patients who did not return the data. IP, internet protocol; PC, personal computer
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groups according to the number of EMS calls, hos-

pitalizations, and the time spent on sick leave. Aft er 

12  months, in the main group, the target BP level was 

achieved in 92.2% of patients, in the control group  — 

only in 43.3% [21]. 

Th erefore, the domestic experience of using remote 

blood pressure monitoring demonstrates a number 

of advantages: it increases the proportion of patients 

with hypertension who have reached target BP values, 

improves adherence to treatment, reduces the duration 

of temporary disability and hospitalization, which is eco-

nomically benefi cial, primarily due to fewer requests for 

medical care and the preservation of human resources in 

the economy [20]. Based on the cost-benefi t analysis of 

remote blood pressure monitoring in the Russian Fed-

eration, it can be concluded that the project should be 

considered not only eff ective but also fast-payback and 

fully viable for regional implementation [20]. 

Currently, there are some challenges with the imple-

mentation of remote BP monitoring in clinical practice. 

Several electronic medical services have been proposed 

to solve the monitoring problem. Although they are 

more patient-oriented and oft en eff ective, they still need 

wired connections to a personal computer with Internet 

access and navigation, which signifi cantly reduces access 

for many elderly patients [21]. 

Remote BP Monitoring 
in Other Countries 

Continuous BP monitoring over the entire FU period 

in patients with hypertension can be facilitated via 

mobile health technology (mHealth — Mobile Health), 

which is a more fl exible platform for improving patient 

self-care. Th e World Health Organization (WHO) clas-

sifi es mHealth under both medical practice and public 

health practice. Th e mHealth application is supported by 

mobile devices such as mobile phones, patient monitor-

ing devices, personal digital assistants and other wireless 

devices [22]. In  addition, the American Telemedicine 

Association (ATA) considers mobile healthcare as a form 

of telemedicine [23]. 

Th e success of using the mHealth application directly 

depends on adherence to monitoring schedules and pre-

scribed treatment procedures [24]. A group of scientists 

from the University of Toronto (Canada) showed that 

not only in hypertension, but also in other chronic con-

ditions, the use of mHealth contributed to the improve-

ment in indicators refl ecting the general condition of the 

patients [25]. 

It is known that for accurate diagnosis of hyperten-

sion, repeated measurement of blood pressure is rec-

ommended, as demonstrated by a group of American 

researchers [26]. Patients were randomized into three 

groups. In  each group, it was proposed to record the 

results of BP measurements in an electronic medical log 

(EML). In the second and third groups, SMS (Short Mes-

sage Service) messages were used as a reminder to com-

municate with the patient, including feedback, asking 

them to send blood pressure measurement results. Th e 

report recommended to perform 14 BP measurements. 

Among 121 patients, 14 measurements were performed 

more oft en in the feedback group compared with the fi rst 

and second groups. Th e study showed that bidirectional 

Figure 3. Th e indicators of «offi  ce» and home blood pressure in the study groups
Notes: of SBP — «office» systolic blood pressure; oDBP- «office» diastolic blood pressure; TMDC — telemonitoring of blood pressure and distance consultation; SMBP — self-

monitoring of blood pressure. * before — исходно, in 3 months — через 3 месяца 

1 — TMDC oSBP; 2 — TMDK oDBP; 3 — control group oSBP; 4 — control group oDBP; 5 — syst. SMBP; 6 — diast. SMBP
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automated text messaging is an eff ective way to collect 

data on the patient’s BP. Only text reminders turned out 

to be an eff ective way to encourage patients to take BP 

measurements [26].

Electronic medical records (EMR) and smart com-

puter systems are increasingly having an impact on estab-

lished approaches in medicine [27]. As a result, the com-

bination of extensive EMR and computer analysis allows 

to automate the collection of information, data synthesis 

and feedback from the clinician. Th ese systems, orga-

nized in the form of a complex cloud network, allow data 

sharing using, among other things, mobile online access. 

It  is likely that these approaches will increasingly have 

an impact on medical education. Since smart computer 

systems can analyze a large amount of data and share the 

results of the analysis with suppliers, the focus of medi-

cal training can shift  for the better. Guidelines will be 

formed on the use of electronic systems for the treatment 

of patients. Considering the infl uence of data processing 

technologies on many aspects of everyday life, computer 

technologies adapted in the medical environment will 

aff ect the model of the relationship between the doctor 

and the patient, which will bring potential benefi ts to 

both individuals and large groups. 

At the same time, foreign researchers also note limi-

tations in the implementation of remote BP monitoring 

in practice. Clinical decision making depends on com-

plex human factors and personal preferences. In  the 

short term, approaches with automated data collection 

and machine learning will likely play a largely support-

ing role in the doctor-patient relationship [27]. In cases 

of high BP, mHealth improved patients’ adherence to 

antihypertensive drug therapy and contributed to its 

decrease [27]. 

McGillicuddy J. W. et al. (2013) conducted a study in 

which 20 participants were monitored for three months 

using the prototype mobile healthcare. A BP self-moni-

toring system was used. Adherence to treatment, usabil-

ity and results were evaluated. Compared with the con-

trol group, the mHealth intervention group showed a 

signifi cant improvement in adherence to therapy and 

a signifi cant decrease in the clinical SBP measured 

monthly. During the three-month trial, the doctors per-

formed more adjustments of antihypertensive treatment 

in the mHealth group compared to the standard group 

(seven adjustments in fi ve patients versus three adjust-

ments in three patients) based on the information pro-

vided in the weekly reports [28]. 

Th e adherence index (degree of the patient’s compli-

ance with the doctor’s recommendations), previously 

described by Russell C.  L. et al., was used to assess the 

use of prescribed drugs at the recommended time [29]. 

Adherence to treatment increased signifi cantly aft er three 

months of using mobile healthcare compared to standard 

medical care. SBP decreased from 138 to 122 mm Hg and 

DBP from 88 to 81 mm Hg when using mobile healthcare; 

in the control group, SBP increased from 132 to 139 mm 

Hg and DBP increased from 76 to 79 mm Hg aft er three 

months. Limitations of the study were associated with the 

small sample size from one clinical center [29]. 

Th e SimCard Study (SimCard trial, 2015) was a ran-

domized, controlled, follow-up study of 2,086  patients 

over 40 years of age with a high risk of CVD, who reported 

СHD, stroke, or diabetes mellitus or SBP ≥ 160 mm Hg. 

Participants in the follow-up group were monitored 

by health professionals using the Android application 

monthly; treatment was limited to two medications and 

lifestyle adjustment. Th e control group had access to free 

drugs in primary care centers. Compared to the control 

group, the comparison group showed a higher incidence 

of antihypertensive drug use (by 25.5%; p < 0.001). 

In  addition, signifi cant diff erences were found in the 

assessment of secondary endpoints: an increase in aspi-

rin intake (17.1%; p < 0.001) and a decrease in SBP by an 

average of 2.7 mm Hg (р=0.04). Th is multicenter study 

showed that mobile technologies are potentially useful 

for improving adherence to treatment among resource-

limited populations [30].

McInnes D.  K. et al. (2014) considered the use of 

mobile phone text messages for veterans in nursing homes 

to increase their adherence to treatment and reduce the 

number of no-shows for appointments. To this end, two 

text message reminders were sent to 20  participants of 

the study before each of their outpatient visits to the city 

medical center for veterans [31]. Th e assessment included 

questionnaires before and aft er the visit, open-ended 

questions (interviews) and a review of medical records. 

Th e questions concerned social and demographic char-

acteristics, the experience of using mobile phones (how 

oft en), the reasons for making calls on a mobile phone 

and sending text messages, and the barriers to using a 

mobile phone. Th e cost and cost-eff ectiveness of large-

scale implementation were also evaluated. Th e study par-

ticipants were pleased to receive text messages, had few 

technical diffi  culties and were interested in continuing 

receiving the reminders. Th ere was a downward trend in 

the cancellation of visits and no-shows from 53 to 37 and 

from 31 to 25, respectively (p = 0.03). Th ere was also a 

decrease in admissions to emergency departments (p = 

0.01) and the number of hospitalizations from 3 to 0 (p = 

0.08). Researchers concluded that text message remind-

ers were benefi cial for veterans. 

Telemedicine is increasingly used for remote and 

timely provision of clinical care, and some studies have 

shown its eff ectiveness in treating the most common 

chronic diseases [32]. Th olomeus is an online telemedi-

cine service that passed clinical testing and is certifi ed for 

Internet medicine. Th e service facilitates a closed cycle of 
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communication between patients and caregivers in accor-

dance with int erdisciplinary and complex interventions. 

Evidence on the eff ectiveness of the service has been col-

lected over the past decade in 1,471 health facilities. More 

than 135,000  patients have documented the usefulness 

of the service in improving access to medical care and 

improving the screening and treatment of hypertension, 

CVD, COPD and obstructive sleep apnea. In addition to 

professional diagnostic tests, the AndroidTM Th olomeus® 

app, which has been used by 3,654  consumers over the 

past three years, has helped to record the high incidence 

of impaired glucose tolerance, overweight or obesity, dys-

lipidemia, or uncontrolled BP among users. According 

to experts, the use of telemedicine in the management of 

chronic diseases is currently characterized by a high het-

erogeneity of solutions, oft en not supported by   reliable 

evidence of clinical effi  cacy and safety. Th olomeus® meets 

current recommendations for soft ware designed to be 

used as a medical device [32]. Today, Th olomeus® is widely 

used in Italy. Th e positive experience of Italian colleagues 

could help ramp up the implementation of the project in 

Russia. Unfortunately, the web portal is still available only 

in Italian and English. And this is the only obstacle that 

limits the ability of Russian patients to actively use the 

online service to assess their health status. 

WHO declared the novel coronavirus disease 

(COVID-19) pandemic in 2020. Patients with hyperten-

sion, DM, cerebrovascular diseases, CHD and COPD are 

at high risk of COVID-19  complications [33, 34]. One 

side eff ect of the measures taken to curb the spread of 

COVID-19, which involves a range of restrictions, is the 

late referral in case of life-threatening conditions, as well 

as an increase in hospitalizations, for example, for hyper-

tension or diabetes [35, 36]. 

According to the recommendations of the consensus 

of experts of the Russian Society for the Prevention of 

Non-Communicable Diseases, Specialized Commission 

on Th erapy and General Medical Practice of the Minis-

try of Health of the Russian Federation and Specialized 

Commission on Medical Prevention of the Ministry of 

Health of the Russian Federation “Providing Outpatient 

Medical Care to Patients with Chronic Diseases Subject 

to Follow-Up in the Context of the COVID-19  Pan-

demic”, it is advisable to provide patients with a high risk 

of complications due to hypertension with personal med-

ical devices (telemedicine tonometers). Th ese devices 

enable wireless data transmission of diagnostic results to 

a medical institution, taking into account the accumu-

lated experience of remote monitoring of patients with 

hypertension, which is the main factor in developing 

heart attack, stroke and other cardiovascular complica-

tions. A  telemedicine tonometer can be delivered to a 

patient via a courier, with the involvement of volunteers. 

It  can also be delivered by medical professionals when 

providing medical care to a patient with exacerbation of 

the disease (during referral to a healthcare facility, in-

home medical care, discharge from the hospital, and pro-

viding fi rst aid) [37]. 

Conclusion

Th e implementation of remote BP monitoring will 

signifi cantly improve the existing model of diagnosis and 

treatment of patients with chronic diseases. It  will also 

increase the number of patients observed at each ther-

apeutic site without increasing the follow-up time and 

encourage the working-age population to utilize primary 

prevention of cardiovascular diseases. Th e use of active 

remote monitoring of patients with hypertension receiv-

ing antihypertensive therapy (both in domestic and for-

eign practice) enables to achieve target BP values with 

subsequent monitoring of health indicators, as well as 

timely delivery of medical care.

Th e data obtained demonstrate an improvement in 

patients’ adherence to antihypertensive treatment with 

remote monitoring of blood pressure, as well as an 

increase in the population’s satisfaction with the quality 

of medical care.

Th e experience of foreign clinicians proves the high 

effi  ciency of using mHealth technology for remote BP 

monitoring in patients with hypertension, focusing on 

the continuous interaction with the doctor through 

feedback. Clinical and economic studies, including using 

mathematical modeling, support the economic feasibility 

of the widespread implementation of remote monitoring 

in clinical practice due to a reduced incidence of cardio-

vascular complications and, as a result, reduced cost of 

emergency care, hospitalization, and rehabilitation. 
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