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Abstract

Objective: to evaluate the innovative organizational, medical and pharmacoepidemiological approaches for the
prevention of circulatory system diseases in pre-primary care using mobile health technologies.

Materials and methods: 3,694 people went through preventive consultation (questionnaires, anthropometry, body
fat and blood pressure evaluation, electrocardiography, glucose and blood cholesterol) at equipped medical sites in
shopping centers and rural health posts.

Results. Among the surveyed, there were both healthy people and patients cardiovascular diseases and diabetes
mellitus. Behavioral (insufficient consumption of fruits and vegetables, adding more salt without trying food, physical
inactivity, smoking and alcohol abuse) and nutritional (obesity, hypertension, hypercholesterolemia and glycaemia) risk
factors of chronic non-communicable diseases were detected that contribute to high mortality from circulatory system
diseases in the Tver region. This is associated with low adherence to drug therapy and its lack of efficacy in patients with
hypertension, ischemic heart disease and cerebrovascular diseases.

Conclusion: to assess the effectiveness of CSD prevention in pre-primary care, it is possible to use mobile medical sites
in shopping centers and rural health posts.
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Introduction

In Russia, CSD mortality [1] despite its decline sig-
nificantly exceeds the one in Furopean countries,
which requires the introduction of effective pro-
grams for the prevention and treatment of circu-
latory system diseases (CSDs) [2, 3]. This includes
the Tver Region, which for many years has been
an outsider in terms of both overall and CSD mor-
tality. At the same time, low detection of risk fac-
tors (RF) of noncommunicable diseases (NCDs) is
noteworthy. According to the data of the Ministry
of Health of the Tver Region for January—May
2016, during regular check-up of the population
the following RFs were registered: low physical
activity in 143 patients (16%) out of 8,933; smok-
ing in 95 (13%) out of 7,316 patients; overweight
in 167 patients (17%) out of 9,811; hypertension in
765 (12%) of 6 373 patients; hypercholesterolemia
in 344 (10%) out of 3,444 patients, and hypergly-
cemia in 45 (3%) out of 1,487 patients. This raises
the need exist to develop new organizational, med-
ical and pharmacoepidemiological approaches to
the prevention of CSDs and ways to assess their
effectiveness, including the use of mobile health
technologies (mHealth). mHealth allows to deliver
medical care even outside the medical institu-
tion. At the same time, the conditions of care are
determined by the actual location of a patient [4].
mHealth requires the use of mobile devices (phones,
gadgets, wireless medical devices for monitoring
the functional body state, personal handheld com-
puters, etc.) [5], which makes it a good platform
for assisting in the implementation of healthcare
programs [6]. This allows quick monitoring of the
main parameters of the patient’s health, change in
RF, correct implementation of the doctor’s recom-
mendations, and the use of innovative technolo-
gies for both creating a healthy lifestyle among the
population and increasing adherence of patients
with CSDs to secondary prevention.

Accordingly, the “Mobile Health in Tver” project
was developed and tested though the efforts of the
staff of the Federal State Budgetary Institution of
Higher Education “Iver State Medical University”
of the Ministry of Health of the Russian Federation
(TSMU) and the Ministry of Health of the Tver
Region.

The Objective was to assess the use of innovative
organizational, medical and pharmacoepidemio-
logical approaches for CSD prevention in pre-pri-
mary care.

Materials and Methods

2015 to December 2018,
3,686 people went through preventive consulta-

From November

tion at equipped medical sites in shopping centers
and rural health posts.

All applicants filled a questionnaire to identify
behavioral and nutritional RF of NCDs [7]. The
first included the consumption of fruits and veg-
etables (less than 400 g); adding more salt without
trying food; smoking; low physical activity (walk-
ing less than 30 minutes a day); alcohol abuse
(over 20 g/day for males, and over 10 g/day for
females). The second were overweight (BMI is
25-29.9 kg/m?); obesity (BMI 30 kg/m? or higher);
hypertension (140/90 mm Hg or higher); hypergly-
cemia (blood glucose level 7.8 mmol/L and higher
two hours after meals); and hypercholesterolemia
(5.0 mmol/L and higher). In addition, previously
diagnosed essential hypertension (EH), diabetes
mellitus (DM), ischemic heart disease (IHD) and
cerebrovascular diseases (CVDs) were considered.
Genetic predisposition to the development of IHD,
DM, and use of hypotensive and lipid lowering
therapy two weeks before preventive consultation
were considered.

In all of the applicants, anthropometry (height,
weight) was carried out, body mass index (Que-
telet index) was calculated, the measurement of
blood pressure (BP) and I-lead electrocardiogra-
phy (ECG) in the patient seated using virtual tech-
nologies were performed. Two grades were used
in the evaluation of ECG: normal and pathology
(disorders of ventricular repolarization and cardiac
rhythm disorders). Blood glucose and blood choles-
terol levels were determined in some of the exam-
ined persons using test strips.

In-depth preventive consultation lasted no less than
40 minutes. It involved detailed information on the
detected NCD risk factors, methods and the need
for their timely correction to perform adequate

383



384

ORIGINAL ARTICLE

The Russian Archives of Internal Medicine ® Ne 5 e 2019

primary, secondary and tertiary NCD prevention
in every patient. Specially trained 5th- and 6th-year
students of the Departments of General Medicine
and Pediatrics of TSMU, as well as students of medi-
cal colleges under the supervision of the teacher con-
ducted the interviews. After the in-depth preventive
consultation, leaflets containing a summary of rec-
ommendations on the correction of NCD risk fac-
tors were given to all patients. For the same purpose,
the use of a personal medical online account was
suggested to every patient, which was demonstrated
at the medical site (website: https://cBoespoposbe.
pd; demo login: pat3, password: pat31111).

If follow-up was required, patients were referred
to medical institutions in Tver (TSMU Diagnos-
tic Center, Tver Regional Cardiology Hospital,
and Regional Outpatient Clinic) and the Tver
Region (outpatient departments of Central District
Hospitals).

Statistical processing of the study results was car-
ried out using the WinPepi statistical software pack-
age (using Fisher's and x? tests).

Study design: single-point, cross-sectional study of a
convenience sample [8]. It enrolled everyone inter-
ested in preventive consultation at mobile medical
sites in shopping centers and rural health posts.

Results and Discussion

Over the last decade, much attention was paid to
mHealth worldwide [5, 6]. mHealth enables deliv-
ery of new forms of medical care: within walking
distance care, including through offline clinics
and distance learning programs that will increase
awareness of the population about health and its
determinants, which will improve morbidity and
premature mortality [2].

Among the 3,686 examined at medical sites in
shopping centers and rural health posts, there
were half as many men as women (1,206 (33%)
and 2,480 (67%), respectively). The analysis of age
groups showed that older women (from 46 years
old) were more likely to refer to the medical site.
In contrast, in men, the highest rate of this param-
eter was between the ages of 20 and 35 years. This

phenomenon in men requires further study to ana-
lyze its possible causes: onset of health problems,
lack of time to visit a doctor, wives’ concern, etc.
In general, it should be noted that 69.9% of those
who came to the medical site were people of work-
ing age (from 20 to 60 years), which confirms its
relevance among the working-age population.

Among the adult visitors to the shopping centers
and rural health posts of Tver and the Region, the
following behavioral RFs of NCDs were most often
detected: inadequate intake of fruits and vegetables
(2,161; 58.6%); physical inactivity (2,103; 57.1%)
was less common; alcohol abuse (1,197; 32.5%),
adding more salt without trying food (922; 25.0%)
and smoking (768; 21.3%) were even less common.
Detectability analysis of behavioral RFs depend-
ing on gender and age allowed us to establish the
following.

In men (Table 1), at the age of 20-35 years,
36-45 years, 46-69 years and older than 60 years,
compared with persons aged 20 years and younger,
insufficient intake of fruits/ vegetables was detected.
In contrast, physical inactivity increased with age,
while smoking was more common in young adults
compared with elderly people. In men, there were
no differences in age with regard to both alcohol
abuse and adding more salt without trying food.

In women (Table 2), the age-related difference
in the insufficient intake of vegetables/fruits and
physical inactivity was not detected. However, they
were more likely to abuse alcohol at the age of 20 to
45 years; less likely to add more salt without trying
food at the age of 36-60 years; and 20 to 45 y. o.
women were more likely to smoke compared to
other age groups.

Against the background of the presence of a rather
large amount of behavioral RFs of NCDs, the sur-
veyed also had nutritional RFs. Among the latter,
hypercholesterolemia was most often (567 of 996;
56.9%); then hypertension (in 1,555 of 3,676;
42.3%), more rarely — obesity (in 1,000 of 3,518;
28.4%) and hyperglycemia was rare (in 51 of 954;
5.71%). Analysis of the detection of nutritional RFs
depending on gender and age allowed us to estab-
lish the following.
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Table 1. Detection of behavioral risk factors in men depending on age (abs. and %)
Age (years) Total Total
Risk factor <20 20—35 36 —45 46 — 60 >60 sur-
Yes | Not | Yes | Not | Yes | Not | Yes | Not | Yes | Not | Yes | Not |veved
Inadequate
consumption
of fruits and 35 44 255 161 116 66 201 120 132 76 133 473
1206
vegetables A43% 557% 613% 387% 637% 363% 626% 3TA% 635% 365% 60,8% 392%
(x*=107
p=0,030)
?Zyi"fgfmla 60 29 259 467 95 98 M4 Wl M9 99 612 55A ..
pX=00(;1; 674% 326% 608% 392% 487% 51,3% 50,0% 50,0% 54,6% 455% 551% 44,3%
f“ff};ozl_abuse 24 50 245 88 94 35 489 8T A2 505 W05 .
pX: 0424 308% 692% A% 589% A484% 516% M3% 587% AN8% 582% 7% 583%
Add food with-
out tasting it 20 56 115 302 61 120 91 230 63 148 350 856 1206
(x*=2,5 26,3% 131% 206% T124% 331% 663% 284% T16% 285% 715% 290% 71,0%
p=0,643)
(STikZI;% 50 4T M5 20 6T M5 05 22 39 468 385 9
pX:() 000 307% 603% 349% 651% 368% 633% 317% 683% 188% 812% 319% 681%
able 2. Detection of behavioral risk factors in women depending on age (abs. and %
Table 2. Detection of behavioral risk factors i depending on age (abs. and %)
Age (years) Total Total
Risk factor <20 20—35 36 — 45 46 — 60 >60 sur-
Yes | Not | Yes | Not | Yes | Not | Yes | Not | Yes | Not | Yes | Not [Vveved
Inadequate
consumption
of fruits and 50 41 293 187 201 150 485 342 399 332 1428 1052 2480
vegetables 949% 451% 61,0% 390% 573% 427% 586% A14% 54,6% 454% 576% 42,4%
(=57
p=0,223)
(Hggf’;{“am 49 42218 205 197 452 467 350 440 291 M3L 1049 o
pX:oé 1) 538% 462% 5T6% A24% 564% 436% 56,5% 435% 602% 398% 5T7% 423%
Z\ﬂci’h?(g g?“se 5 T 475 30 438 U5 220 59T Ml 590 694 486, o
pX=00(;0’) 16,5% 83,5% 358% 642% 393% 60,(% 276% 724% 193% 80,(% 280% 72,0%
Add food with-
out tasting it 24 67 120 361 3 278 164 660 191 542 572 1908 2480
(x2=109; 264% T36% 250% T50% 208% 7T92% 199% 801% 261% T39% 231% 169%
p=0,028)
(Sr?f(;g?o, 20 T 135 349 85 264 M9 709 28 02 385 2097 o0
pX=OOO£))’ 220% 180% 279% 21% 239% 61% 144% 856% 38% 962% 154% 84,6%
In men (Table 3), obesity and hypertension = When conducting preventive counseling in

increased with age, while hypercholesterolemia and
hyperglycemia did not depend on age. In women
(Table 4), obesity, hypertension, hypercholesterol-
emia, and hyperglycemia increased with age.

crowded areas and at rural health posts, it was also
found that only in 2,028 (54.9%) of the patients
no changes were registered on the ECG, while
the rest of them reported impaired repolarization
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Table 3. Detection of alimentary-dependent risk factors in men depending on age (abs. and %)

Age (years)

Total Total
Risk factor <20 20—35 36 —45 46 — 60 >60 sur-
Yes | Not | Yes | Not | Yes | Not | Yes | Not | Yes | Not | Yes | Not |Vveyed
Obesity 3 3 50 343 59 17 126 184 5 123 313 840 1153
?=105,7;
E)X=OOOO) 39% 961% 127% 873% 335% 665% 40,6% 594% 379% 621% 271% 129%
Arterial
hypertension 9 80 95 331 94 97 181 101 150 68 529 667 196
(x*=226,2; 104% 899% 222% (8% 492% 508% 64,2% 358% 688% 312% 44,2% 558%
p=10,000)
Hypercholester- 3 4 1 26 12 12 42 34 39 35 107 111 218
olemia
(X=12; 429%  571%  291% 703% 50,0% 50,0% 553% 447% 52% A73% 491% 509%
p=0,125)
Hyperglycemia 1 7 0 36 1 21 4 “ 2 67 8 205 213
=37
E)X=0451) 12,5% 875% 00% 100,0% 4,5% 955% 51% 949% 29% 9%  38% 96,2%
Table 4. Detection of alimentary-dependent risk factors in women depending on age (abs. and %)
Age (years) Total Total
Risk factor <20 20— 35 36— 45 46 — 60 >60 sur-
Yes | Not | Yes | Not | Yes | Not | Yes | Not | Yes | Not | Yes | Not |veyed
Obesity 1 85 32 425 69 266 299 489 286 413 687 1678 2365
?=229,8;
;X=0000) 12%  988% T0% 930% 206% 794% 379% 621% 409% 591% 290% 71,0%
Arterial
hypertension 1 90 33 447 88 263 347 480 468 263 1026 1454 2480
(x*=491,5; 11%  989%  6,1% 932% 251% T49% 42,0% 580% 64,0% 360% 41,4% 58,6%
p=0,000)
Hypercholester- 2 7 30 47 33 33 139 127 188 136 392 370 762
olemia
(x*=19,50; 222% T(8% 390% 610% 384% 616% 523% A711% 580% 420% 514% 486%
p=0,001)
Hyperglycemia 0 9 2 5 2 86 11 239 28 289 43 698 ™
2=10,2;
§)X=0037) 00% 100,0% 2,6% 974% 23% 9% 44% 956% 88% 912% 58% 942%
35.00%
R?= 06857

Figure 1. Age-dependent incidence of repolarization process impairment in men and women
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processes ((83; 21.2%), cardiac rhythm disorders
(691; 18.7%) or in the form of their combina-
tions (192; 5.2%). The incidence of ECG disor-
ders depending on gender and age is presented in
Fig. 1 and 2.

In men (Table 5), there was no age-related signifi-
cant difference among repolarization processes,
cardiac rhythm disorders and combined disorders.
On the contrary, in women (Table 6), impairment
of repolarization was more common in persons

younger than 20 years and at the age of 60 years
and older, while the incidence of cardiac rhythm
and combined disorders was almost the same in
persons of different ages.

Another positive point in the interest of the Tver
population in mHealth at shopping centers and
rural health posts is that among the surveyed,
there were not only those with previously diag-
nosed EH (1,053; 28.5%), IHD (505; 13.7%) with
its various signs and CVD (118; 3.2%), but also

Table 5. Frequency of registration of changes in the electrocardiogram in men depending on age (abs. and%)

Age (years)
ECG Total
.. <20 20 — 35 36 —45 46 — 60 >60

indicators

Yes | Not Yes | Not Yes | Not Yes Not Yes | Not Yes | Not
Without 28 27 182 192 66 98 138 151 96 97 510 565
pathology 509%  491%  A871%  513%  402% 598%  AT8%  522% 497%  50,3%  474%  52,6%
Disorders of 11 44 90 284 46 118 “ 25 47 146 268 807
repolarization
processes
(= 18; 200%  80,0%  241% 9%  280% 20% 256% 44% 244%  56% 249%  51%
p=0,769)
Heart rhythm 14 M 85 289 45 119 60 229 42 151 246 829
disorders
(x*=3,0; 255%  U5%  227% (3% 274%  126%  208%  192% 208%  182% 229% (1%
p=10,555)
Combined 2 53 12 362 6 158 13 276 5 188 38 1037
Disorders
(X=1.4; 36%  964%  32%  968%  371%  963%  45%  955%  26%  974%  35%  96,5%
p=10,841)

Table 6. Frequency of registration of changes in the electrocardiogram in women depending on age (abs. and%)

Age (years)

ECG Total
.. <20 20 — 35 36 — 45 46 — 60 >60
indicators
Yes | Not Yes | Not Yes | Not Yes Not Yes Not Yes | Not

Without 39 40 234 189 155 153 345 407 280 387 1053 1176
pathology 494%  50,6%  553% 447% 50,3%  497% 459% 541% 420% 580%  472% 52.8%
Disorders of 24 55 98 325 86 222 208 544 216 451 632 1597
repolarization
processes
(= 11,3; 304%  696%  232% 0,8% 279% 2A%  270%  123% 324% 606% 284%  1,6%
p=0,023)
Heart rhythm 11 68 69 354 50 258 157 595 134 533 421 1808
disorders
=74 139%  861% 163% 837% 162% 838% 209% 191%  201% 799% 189%  811%
p=0,131)
Combined 5 “ 18 405 13 295 30 22 23 644 89 2140
Disorders
(=18 6,3%  931%  43%  957%  42% 958% 40% 960% 34%  966% 40%  96,0%
p=10,780)
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healthy individuals. The age of the surveyed with
diagnosed CSD is of additional interest in terms of
rapid assessment of the implementation of second-
ary prevention. Therefore, more detailed informa-
tion on the gender- and age-dependent incidence
of CSD in the medical history is provided in the
Tables 7 and 8.

In men, the incidence of EH and IHD increased
with age, while the CVD detection remained almost
the same. In women, only the frequency of history
of EH increased with age, while the incidence of
IHD and CVD did not depend on age.

Another important piece of information was
obtained on the mobile medical site regarding
adherence to drug therapy. It turned out that
only 75% of the examined patients with EH took

antihypertensive drugs in the last two weeks, but
83% of them had elevated BP at the time of the
examination. At the same time, only one in five
(19.4%) of respondents with THD or CVD took lipid
lowering drugs in the last two weeks before preven-
tive consultation, but target cholesterol values were
detected only in a quarter (26.8%) of the examined
patients. It should be added that almost half of
those examined with diagnosed CSD had changes
on the ECG, which indirectly indicated insufficient
effectiveness of the follow-up of these patients.

Thus, not only behavioral, but also nutritional RFs
of NCD are detected both in the surveyed men and
women quite often. Their frequency is determined
by both gender and age, which should be consid-
ered in preventive measures. At the same time, it
is noteworthy that the detectability of RFs of NCD

Table 7. Detection of diseases of the circulatory system in men depending on age (abs. And%)

Circulatory Age (years) Total

system <20 20 — 35 36 — 45 46 — 60 >60

diseases Yes | Not Yes | Not Yes | Not Yes | Not Yes | Not Yes Not
Hypertonic 1 67 14 344 18 138 60 214 37 151 130 914
disease
(X*=63.037 1,5% 985% 3,9% 961% 11,5% 885% 21,9% 781% 19,7% 803% 12,5% 875%
P=0.000
Coronary heart 2 66 15 343 7 148 16 255 20 168 60 980
disease
(x*=11.298 29% 911% 4,2% 958% 4,5% 955% 5,9% 941% 10,6% 894% 5,8% 942%
P=0.023)
(= 3.353 0 68 2 355 1 154 1 270 3 183 7 1030
P=0.501) 0,0% 1000% 0,6% 994% 0,6% 994% 0,4% 996% 1,6% 984% 0,4% 993%
Table 8. Detection of diseases of the circulatory system in women, depending on age (abs. and%)

Age (years)
Total
Risk factor <20 20 — 35 36 — 45 46 — 60 >60
Yes | Not Yes | Not Yes | Not Yes Not Yes | Not Yes | Not

Hypertonic 1 7 7 41 31 252 136 539 166 463 34 1742
disease
x'=109.858 1,3% 987% 1,7% 983% 11,0% 890% 204% 799% 26,4% 736% 16,4% 836%
P=0.000
Coronary heart 6 3 22 395 28 254 52 617 56 575 164 1914
disease
X'=6.397 6% 924% 53% 947% 9,9% 901% 1,8% 922% 89% 1% 1,9% 921%
P=047
Cerebrovascular 0 8 4 413 2 207 6 659 5 619 17 2046
disease
= 0.834 0,0% 1000% 1,0% 990% 0,7% 993% 0,9% 991% 0,8% 992% 0,8% 992%
P=0.934
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in the visitors of shopping centers and rural health
posts in the Tver Region was, on the one hand, sig-
nificantly higher than detectability during health
check-up of the population of the Tver Region in
2016, and, on the other, was comparable with the
results of other authors [9]. Such dissonance in the
RFs of NCD detection in conditions of pre-primary
care and health check-up can be explained by the
low effectiveness of the latter, which requires the
use of additional organizational approaches for
the correction of RFs of NCD. This is due to the
fact that, according to the authors [10, 11, 12, 13],
RFs contribute to high NCD prevalence and mor-
tality. Concerning the latter, it should be noted
that according to data for 2018 [14], CSD mor-
tality rates in the Tver Region are the highest and
remain 1.5 times higher than the national average.
There is an opportunity to improve the situation
in the Tver Region, since 79% of individuals who
went through preventive consultation in shopping
centers and rural health posts expressed the desire
to correct the RFs of NCD. It is only necessary to
improve organizational and medical approaches in
the CSD prevention, including using mHealth.

Of course, within the framework of this study of the
pharmacoepidemiological situation in the outpa-
tient treatment of CSD it is difficult to determine
the main reasons for its low effectiveness, but we
can assume the following: doctors conduct insuffi-
cient explanatory work on the need to take antihy-
pertensive and lipid lowering agent, and patients
have low adherence to their intake.

The above unfavorable situation with the outpatient
treatment of EH, IHD and CVD may have a nega-
tive impact on CSD mortality in the Tver Region.
Taking into account the results of other studies [15],
it can be assumed that a detailed analysis of the
pharmacoepidemiological situation of outpatient
treatment of EH, IHD and CVD in Tver and its sub-
sequent correction will increase not only patient
adherence to drug therapy, but also its effective-
ness in terms of achieving target BP and cholesterol
levels. As demonstrated [16], the latter circumstance
is important in reducing CSD mortality.

To solve the identified problems during CSD
prevention, a number of measures can be imple-

mented. Firstly, perform in-depth preventive con-
sultation not only in the outpatient clinic (preven-
tion unit) as currently provided for in adult health
check-up [7], but also in shopping centers, in order
toincrease adherence to the doctor’s recommenda-
tions for correction of RFs of NCD, including anti-
hypertensive and lipid-lowering therapy. Secondly,
use information technology capabilities (patient’s
online account) for prolonged virtual contact with
patients, thus increasing their adherence to the
doctor’s recommendations for correction of RFs
of NCD. Moreover, the vast majority of visitors of
shopping centers who went through preventive
consultation expressed the desire to change their
lifestyle for the better. Finally, introduce wide use of
virtual ECG registration technologies in both out-
patient and home conditions, in order to objectify
the processes occurring in the myocardium under
the influence of correction of the RFs of NCD.

Conclusions

1. More than half of the visitors at the mobile medi-
cal site were people of working age.

2. The majority of patients who underwent preven-
tive consultation had both behavioral and nutri-
tional RFs of NCDs; one-third had CSD.

3. The absolute majority of patients with CSD
did not take antihypertensive or lipid lowering
agents in the last two weeks before preventive
consultation; in most cases, they did not achieve
target BP and cholesterol levels.

4. In order to improve the effectiveness of NCD
prevention, it is possible to use mobile health
technologies in crowded places that allow not
only to conduct in-depth preventive consulta-
tion outside medical institutions, but also to pro-
vide patients with an individual online account
to self-monitor the correction of RFs of NCD.
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