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ABSTRACT

BACKGROUND: Assessing social efficiency currently plays a key role in improving the organization of medical care to citizens.
Satisfaction with medical care provided is an indicator of the availability of medical care and the effectiveness of healthcare in
general.

AIM: To assess the social effectiveness of medical care using the method of remote monitoring of blood pressure in cardiac
patients based on the results of remote monitoring.

MATERIALS AND METHODS: The study materials included data from an anonymous sociological survey of 200 patients who
were under dispensary observation and had a history of periods of deterioration in the functional state of the cardiological
profile. The questionnaire offered to patients contained six establishing questions, each of which was distributed on a scale
balanced from extreme positive to extreme negative assessment.

RESULTS AND DISCUSSION: Before conducting remote monitoring, the level of awareness of patients about their own health
status, preventive measures, and the use of devices for remote transmission of blood pressure data from the patient to the
doctor was investigated. Subsequently, to increase patient awareness, additional information materials on the procedure
for interaction be-tween patients and medical workers, as well as about risk factors for the development of cardiovascular
diseases and complications from them.

The sociological survey was conducted to summarize the results of remote monitoring of patients’ blood pressure and was
aimed at studying patients’ opinions on changes in the organization of medical care provided in outpatient settings.
CONCLUSION: The data obtained showed that, in general, the degree of achievement of social results after remote blood
pressure monitoring increased by 61.0%. Undoubtedly, such an increase in patient satisfaction was achieved as a result of the
redistribution of responsibilities between doctors and nurses, as well as a result of well-established participatory interaction
between medical workers and patients in terms of remote monitoring of dispensary groups of cardiac patients, instruction in
the method of measuring blood pressure and monitoring it indicators in electronic form.

Keywords: health care; medical help; outpatient settings; patients with arterial hypertension; School of remote blood
pressure monitoring; social efficiency; working age.
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AHHOTALMSA

AxrtyanbHocTb. OLeHKa coumanbHon IQheKTUBHOCTY B HACTOSALLEE BPEMS UIPAET KIOUEBYIO POJib B COBEPLUIEHCTBOBAHUM Op-
raHW3aLmMu OKa3aHUs MeSMLIMHCKON NOMOLLYM rpaxaHaM. Y10BNeTBOPEHHOCTb 0Ka3aHHOW MeMLIMHCKONM NOMOLLbI0 ABNSETCA
noKasaTesneMm ee AOCTYMHOCTA U 3D(EKTUBHOCTM 3[4PaBOOXPaHEHNS B LIESIOM.

Lienb: oueHKka coumanbHoi 3QheKTMBHOCT MeAMLIMHCKOK NOMOLUM C MPUMEHEHUEM METOAA AUCTAHLMOHHOMO MOHUTOPUHIA
apTepuanbHOro AaBMeHUs NauueHTaM KapamMosormyeckoro npoduns.

Matepuansl u MeToabl. Mcnonb3oBaHbl AaHHbIE aHOHUMHOTO coumonoriyeckoro orpoca 200 nauuveHToB, HaXoAMBLUMXCS
noj, IUCMaHCEPHbIM HabMIAEHUEM U UMEBLUMX B aHaMHe3e Nepuofbl YXyALIEHUs GYHKUMOHANbHOTO COCTOSHUA KapAMoso-
ruyeckoro npoduns. MNpeanoxeHHas NauMeHTaM aHKeTa COAepKana LWecTb KOHCTAaTUPYHLLMX BOMPOCOB, OTBETHI HA KOTOPbIE
Bbinu pacnpeneneHbl no LWKane, cbanaHCUpOBaHHOI OT KpailHe MO3UTUBHOM K KpalHe HEraTMBHOM OLIEHKE.

Pe3synbTarthl. [lepes npoBefeHMeM OUCTaHLMOHHOIO MOHUTOPUPOBaHMS bbin MccnenoBaH ypoBeHb MHGOPMUPOBaHHOCTY Na-
LIMEHTOB O COCTOSHUM COBCTBEHHOrO 3[,0p0OBbSA, NMPOMPUNAKTUHECKUX MEPONPUATUAX, MPUMEHEHWUM YCTPOMCTB AMUCTaHLMOHHOM
nepefayn LaHHbIX apTepuanbHOro [aBfieHUst 0T MauueHTa Bpady. B fanbHeliweM ans noBbileHWs UHQOPMUPOBAHHOCTM
MauMeHToOB Ha caiTax ABYX ropoAcKux NoMMKMHUK r. CaHkT-TeTtepbypra (N2 19 u 91) B paMKax LIKOfbl AUCTaHLMOHHOIO
MOHMTOPUPOBAHWUA apTepUabHOro faBNEHUS OblK pa3MeLLeHbl JONONHUTENbHbIE MHOPMALMOHHBIE MaTepUaribl Mo NOpsL-
Ky B3aUMOJEICTBUS NaLMEHTOB U MeAULIMHCKUX pabOTHUKOB, a TakKe 0 (aKTopax pucka pasBUTUA CepAeYHO-COCYAMUCTbIX
3aboneBaHuii W BbI3bIBAaeMbIX UMW 0CNOXHeHMAX. CoLmonornyeckuii onpoc NpoBoAUNCA ANs NOLABEAEHNS UTOTOB AUCTaHLM-
OHHOT0 MOHWUTOPMHIa apTepUaNbHOM0 AaBNEHUS NALMEHTOB U U3YYEHUS UX MHEHUS 06 M3MEHEHNSAX B OpraHW3aLmMu MeavLmH-
CKOM MOMOLLM, OKa3biBaeMon B aMbynaTopHbIX YCIIOBUSAX.

3aksitoueHme. lonyyeHHble AaHHbIE MOKA3anu, YTo B LENIOM CTeNeHb JOCTUKEHUS COLMANBbHOMO pesynbTaTa nocne npoeefe-
HWS MCTaHLMOHHOMO MOHUTOPUPOBAHWSA apTepUanbHOro LaBnieHus yBenudmunack Ha 61,0 %.

HecoMHeHHo, Takoro pocTa y40BneTBOPEHHOCTM MaLMEHTOB YAanoch LobuTbeA nepepacnpeneneHeM 06s3aHHoOCTeN Mexay
BpayaMm 1 CpeHUM Me[MLMHCKUM NepPCoHanoM, a TakKe B pe3yfbTaTe HajaXeHHOro NapTMCUNaTMBHOTO B3aMMOLENCTBUSA
MeXAy MeAMKaMu U MauMeHTaMu B Y4acTU AMCTAHLMOHHOTO HabmogeHns 3a aMcnaHcepHbIMY FpynnaMmu KapaMonorMyeckux
MalMeHTOB, NPOBEAEHUS MHCTPYKTaXKa N0 METOAMKE U3MepeHUs apTepuanbHOro [aBEHUS U KOHTPOS 3a ero NoKasaTtesiaiMm1
B 3/IEKTPOHHOM BUJE.

KnioueBble cnoBsa: aM6ynaT0pr|e ycnosuAa; 34paBooxpaHeHune; MeAUUWMHCKaA NOMOLb; nauueHTbl C apTepmaanoﬁ
FMI'IepTeH3Mei;1; coumanbHasa 3¢)dJEKTMBHOCTb; pr,U,OCI'IOC06HbIl7I BO3pacT; WKosla AUCTAHUMOHHOIO MOHUTOPWUHIa apTepu-
adJIbHOro faBJ1IeHUA.
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ORIGINAL ARTICLES

BACKGROUND

Currently, the state policy in health care is aimed at
developing patient-oriented elements of the organization
of medical care according to the principles of 4P medicine
[1-4]. The patients’ opinions are a reference point for the
improvement of the health care system [5]. Accessibility
of medical care remains the indicator of social efficiency,
with the satisfaction index as a common indicator [3].

Increasing patient satisfaction with the provided med-
ical care is a priority of the Health Care Development
Program. The study of patients’ opinions is beneficial for
identifying positive and negative trends and factors in-
fluencing the realization of patients’ expectations when
receiving medical services and taking prompt organiza-
tional and corrective measures.

Sociological surveys are the most informative method
of studying the subjective opinions of patients regarding
the organization of medical care. They are crucial be-
cause changes in the organization of health care, based
on their results, are scientifically justified [5-7].

The need to ensure accessibility and improve the
quality of medical care for individuals with cardiovas-
cular diseases prompted the current study. This included
the rational use of resources of medical organizations,
especially human and technical resources, and the active
use of information systems and elements of lean produc-
tion [4, 8, 9].

The present study aimed to evaluate the social effi-
ciency of medical care using remote blood pressure (BP)
monitoring in cardiology patients.

MATERIALS AND METHODS

Data from a sociological survey conducted from 2018
to 2022 as part of a scientific study using remote BP
monitoring of patients in the outpatient observation group
were used. The work was initiated by the staff of the De-
partment of Health Care Organization and Public Health
according to the standards of good clinical practice and
the principles of the Declaration of Helsinki and approved
by the independent ethics committee of the Kirov Military
Medical Academy.

The sample included questionnaire responses of the
patients who participated in the remote BP monitoring
programs of Polyclinics No. 19 and 91.

The study considered the increased demand of cardi-
ology patients for medical services during the COVID-19
pandemic, and resulting increased burden on the district
service to perform preventive measures, such as medical
check-ups and examinations, against the general back-
ground of insufficient staffing of medical personnel.

The implementation of the study was facilitated by
the redistribution of responsibilities between physicians
and nurses regarding remote monitoring of outpatient
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cardiology groups, training in BP measurement tech-
niques, and electronic BP monitoring.

Anonymous questioning of patients was conducted at
the beginning and end (as patients’ BP values stabilized)
of the study using a specially designed questionnaire to
assess the results of changes in the organization of med-
ical care in outpatient settings. Patients who provided
voluntary informed consent were asked to answer sev-
eral questions reflecting their level of satisfaction with
various aspects of the medical care organization.

The subject of the study was the respondents’ opinion
on changes in the availability and quality of medical care
provided in outpatient settings. The survey assessed the
subjective judgments of patients with arterial hyperten-
sion on the treatment outcomes and preventive measures
and their satisfaction with the results of remote BP moni-
toring as part of a high-risk strategy.

The results of the survey were processed using fac-
tor analysis, which allows for the identification of ag-
gregate variables that affect the respondents’ answers.
The present study used a table with initial data for fac-
tor analysis, which included the respondents’ answers.
Subsequently, the relationship between the selected fac-
tors and additional variables was analyzed, which en-
abled us to ascertain which values of factor variables
were most pronounced according to one or another crite-
rion and test the hypothesis of independence of the signs.

The results were statistically processed using a per-
sonal computer running the Microsoft Windows 7 op-
erating system and the Microsoft Excel 2013 software
and standard StatSoft Statistica 10 application program
package.

Methodology for remote transmission of self-report-
ed BP measurements: The decision to participate in the
study was made by the patients and their physician after
a joint discussion. During the study, the participants used
personal smart medical devices or electronic automatic to-
nometers of the same model (UA 911BT-(C), A&D, Japan),
which were provided during the observation period, with
the possibility of remote transmission of measurement
results via a contactless Bluetooth connection and mobile
application for patients on Android and 10S. BP values
were transmitted in the usual way by pressing a but-
ton on the device, which is extremely advantageous for
elderly people and patients with cognitive impairment.

The MedM RPM platform and personal health moni-
toring diary applications were utilized. The maobile appli-
cation was a form with three fields for entering systolic
BP, diastolic BP, and heart rate.

The patient used an automated tonometer to transmit
BP data via the Internet to the remote monitoring center,
which was stored in an encrypted format in a cloud da-
tabase on the doctor’'s computer.

The measurement method was oscillometric, classi-
fied as accuracy class A/A. The program is recommended
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for clarifying the presence or absence of arterial hyper-
tension, verifying the diagnosis, and determining treat-
ment.

The frequency of measurements was identified by re-
mote monitoring 2 times a day, on average, with patients
in the resting state. Intermediate monitoring of BP was
performed by medical personnel. The patient received re-
minders about the need to measure BP and take medica-
tion and recommendations for therapy correction (phone
call) via SMS messages.

The patient’s mobile application was mainly for inter-
acting with the tonometer or watch sensors. After mea-
suring BP, the results were displayed to the user and
sent to the server.

The doctor’s application is designed to display pa-
tients’ data and their measurement results in graphs and
statistical diagrams, which allows for the analysis of the
dynamics of the patient’s condition for a given sample.

RESULTS

The organization of medical care with the use of re-
mote BP monitoring was tested at the population level.

At the outset of the study, a retrospective analysis of
primary medical records and patient follow-up revealed
drawbacks in the organization of dispensary dynamic
monitoring. These manifested as inadequate control over
the health status of patients in health groups Il and llla
and a decline in functional status in 60% of observed pa-
tients (i.e., cases of acute myocardial infarction and acute
cerebral circulatory failure).

The most common causes of complications were low
motivation among patients to prevent disease risk fac-
tors, insufficient information about preventive measures,
and inadequate procedures for monitoring cardiology pa-
tients in dispensaries, including the use of devices for
remote transmission of BP data from the patient to the
doctor.

Considering these circumstances, a decision was
made to implement changes in the organization of medi-
cal care for cardiology patients. The focus was placed
on remote BP monitoring as a pivotal component in car-
diovascular disease prevention and regulator of patients’
adherence to therapy.

Such changes in work with cardiology patients were
based on participative interaction of all participants of
the treatment and prevention process and on making
organizational decisions on redistribution of functional
responsibilities of medical workers. This helps increase
the social effectiveness of medical care. Patients’ sat-
isfaction with provided medical services and quality of
medical care in outpatient settings increased.

The main work with the patients was assigned to the
nursing staff (i.e., issuing a registration card; filling out
the patient’s personal account, if necessary; educating
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the patient; filling out the necessary paper documenta-
tion; entering information into the electronic system on
the patient’s placement for monitoring and equipment
receipt/transfer; conducting a telephone survey; check-
ing the remote monitoring indicators; filling in the neces-
sary documentation for outpatient monitoring programs
(depending on the program); reacting in case of desta-
bilization of the patient’s condition: calling the patient,
close relatives, or other legal representatives; recording
the patient for a medical consultation using telemedicine
technologies; calling an ambulance in case of a situation
requiring emergency intervention).

The functions of physicians providing medical care
with the use of remote BP monitoring were minimized to
its prescription, medical consultation using telemedicine
technologies, filling out the necessary documentation,
and timely response in case of destabilization of the pa-
tient's condition.

To assess patient satisfaction with the organization
of follow-up dynamic care, an online survey of patients
selected for participation in the study was conducted.

The sociological study included 200 patients of
working age and older who were under follow-up care
and had a history of functional decline. They were
later enrolled in the remote BP monitoring school
(Figure).

The largest proportion of respondents were aged
31-50 years (45.9%), followed by those aged 18-
30 years (25.2%). The mean age of respondents was
42.9 + 12.8 years for men and 40 + 21 years for women.

Prior to remote monitoring, patients’ awareness of
their own health status (e.g., knowledge of optimal BP
values, health group, and body mass index), preventive
measures (e.g., follow-up care, health centers, etc.), and
the use of devices for remote transmission of BP data
from the patient to the doctor were evaluated.

The respondents demonstrated a high level of aware-
ness regarding their own health status. However, they
exhibited lesser knowledge about the organization of
cardiovascular disease prevention through remote BP
data transmission devices. Among the middle-aged
(31-50 years old) and older respondents (predominantly
women), a notable presence of awareness about their
health and preventive measures (i. e., follow-up care,
health centers) was determined. This contrasts with
the findings observed among the respondents aged 18-
30 years who demonstrated a lesser level of awareness
about these topics.

Conversely, young respondents (18-30 years old)
were most likely aware of the use of devices for remote
transmission of BP data from patient to the doctor, and
older respondents were least likely to be aware of this
information. Knowledge of the use of such devices dif-
fered between men and women (65.0% and 45.2%, re-
spectively).
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Figure. Gender and age characteristics of respondents of working age who applied to the School of remote monitoring of blood pressure, %
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MOHUTOPUPOBAHNA apTepunasnibHOro AaBJieHUA, %

Data analysis revealed that 10%-15% of respondents
to the above questions had no information about common
risk factors of the disease.

Additional information regarding the interaction be-
tween patients and medical professionals and risk fac-
tors for cardiovascular diseases and associated com-
plications has been made available on the websites of
Polyclinics No. 19 and 91. This is part of a wider initiative
to raise awareness of remote BP monitoring and ensure
its effectiveness.

The survey was conducted via the Internet using
Google Forms. The questionnaire presented to the pa-
tients included a series of statements, the responses to
which were distributed on a scale ranging from extreme-
ly positive to extremely negative assessments. A list of
answer options were provided, from which patients could
select one: satisfied, satisfied rather than dissatisfied,
somewhat dissatisfied, not satisfied, and difficult to
answer.

At the end of the study, patient satisfaction with the
modifications to the medical care organization resulting
from the implementation of remote BP monitoring, in
comparison to traditional outpatient care, was evaluated
(Table 1).

A comparative analysis demonstrated a positive trend
in patient satisfaction/dissatisfaction indicators across all
criteria as a consequence of remote BP monitoring.

The level of patient satisfaction was determined
for each criterion listed in Table 1 using the following
formula:

satisfaction =

number of satisfaction cases

= “number of assessed cases x 100

The level of satisfaction with the organization of out-
patient monitoring following the implementation of re-
mote BP monitoring increased by 91.0%, and the level
of dissatisfaction decreased by 22.0% (to 1.5% of the
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number of respondents). This increase was due to a re-
duction in the number of patients who found the question
difficult to answer.

The proportion of respondents who expressed sat-
isfaction with the availability of health information in-
creased by 49.0%, whereas the proportion who expressed
dissatisfaction decreased by 21.5% (to 1.0% of respon-
dents). The level of satisfaction with the availability of
information on risk factors increased by 40%, and the
level of dissatisfaction decreased to 0% (i.e., by 52.5%).

Furthermore, no patients expressed dissatisfaction
with their interactions with physicians following remote
BP monitoring. The number of respondents indicating dis-
satisfaction with this indicator decreased by 70%, where-
as satisfaction with the indicator increased by 66.5%.

Following the study, patients expressed satisfaction
with the organization of dispensary dynamic monitoring
through the use of remote BP monitoring and indicated
willingness to recommend the school of remote BP moni-
toring. This is evidenced by the observed increase in sat-
isfaction rates by 51.0% and 65.0% according to these
criteria, accompanied by a decrease in dissatisfaction by
36.0% and 45.0%, respectively.

No significant differences were found in patient sat-
isfaction/dissatisfaction between the age groups of pa-
tients.

The social effectiveness index was calculated as the
sum of the mean scores. The maximum level of social
effectiveness should be 100%.

Data analysis before and after the study showed that
the degree of social outcome achievement increased sig-
nificantly (from 26.0% to 87.8%) (Table 2).

The data obtained revealed that the degree of social
outcome achievement after remote BP monitoring in-
creased by 61.0%. Additionally, the number of patients
who were confident in their answers increased signifi-
cantly at the end of the study. This is evidenced by the
data in the “difficult to answer” column.
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Table 1. Results of patient satisfaction before and after remote monitoring of blood pressure, %
Tabnuua 1. Pe3ynbTaThl ya0BNETBOPEHHOCTH NALIMEHTOB 10 M MOCIIE NPOBELEHNS AUCTaHLMOHHOrO MoHUTOpUpoBaHua AlL, %

Criteria Satisfied Not satisfied Difficult to
rather yes yes total rather yes yes | total answer
Before remote BP monitoring
Organization of follow-up care 1.0 8.0 9.0 0.4 19.5 23.5 67.5
Availability of health information 355 7.0 42.5 08.5 14.0 22.5 35.0
puailabilty of information on risk 325 075 400 300 25 525 07.5
Doctor—patient interaction 04.5 19.0 23.5 31.5 39.0 70.5 6.0
Willingress to recommend a ng 15 6.0 7.5 375 00 675 25.0
Remote BP monitoring 7.0 27.0 34.0 315 14.5 46.0 20.0
After remote BP monitoring
Organization of follow-up care 395 95.5 95.0 6.0 0.00 1.5 35
Availability of health information 16.5 75.0 91.5 1.0 0.0 1.0 7.5
pvailablity of information on risk 5.0 87.5 92.5 0.0 0.0 0.0 75
Doctor—patient interaction 10.0 80.0 90.0 0.0 0.0 0.0 10.0
Wilingness to recommend a ng 1.0 75 725 25 0.0 225 5.0
Remote BP monitoring 2.0 83.0 85.0 10.0 0.0 10.0 5.0

Table 2. Changes in the level of patient satisfaction before and after remote monitoring of blood pressure, %
Tabnuua 2. 3MeHeHIe ypoBHS y,0BNETBOPEHHOCTM NALIMEHTOB [0 M NOC/e NPOBeAEHNA AMCTaHLIMOHHOTO MoHUTOpUpoBaHua Afl, %

) Answer options
Period — . o
Satisfied Not satisfied Difficult to answer
Beginning 26.0 47.0 26.8
Ending 87.8 5.8 6.4
Value difference 61.8 41.2 20.4

Moreover, such an increase in patient satisfaction
was achieved in specially created conditions of the on-
going study with the use of telemedicine technologies
and established participatory interaction between medi-
cal staff and patients and because of the redistribution
of responsibilities between doctors and nurses regard-
ing remote monitoring of outpatient groups of cardiology
patients.

CONCLUSIONS

The sociological survey was a summary of the results
of the conducted remote monitoring of patients’ BP and
was aimed at studying their opinions about changes in
the organization of medical care provided in outpatient
settings.
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At the beginning of the study, the level of patients’
awareness of their own health status (knowledge of opti-
mal BP values, health group, and body mass index), pre-
ventive measures (follow-up care, health centers, etc.),
and the use of devices for remote transmission of BP
data from the patient to the doctor were determined.

The results of the survey before and after remote
BP monitoring showed an increase in the degree of
achievement of social outcomes to 61.0%. This increase
in patient satisfaction was due to the redistribution of
responsibilities between doctors and nurses and the es-
tablished participatory interaction between medical staff
and patients.

Based on the results of the scientific study, recom-
mendations for the use of remote BP monitoring in am-
bulatory patients are indicated in several areas, including
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a set of measures to improve the organization of follow-
up care of cardiology patients.

The organization of remote BP monitoring schools and
regular remote information events with patients on their
platform will strengthen the prevention of socially signifi-
cant diseases and increase the adherence to treatment of
outpatients. Redistribution of functional responsibilities
between doctors and nurses improves the quality and ef-
ficiency of follow-up care.
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