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STUDY OF PHYSICAL ACTIVITY WITH EXERCISE PULSE IN PATIENTS WITH
ISCHEMIC HEART DISEASE

Saidahamdov Saidazizxon Saidamin o’g’li, 3rd year student of the master's
degree in cardiology
Shukurjanova Surayyo Mahmudovna, PhD, associate professor
Rajabova Rano Shavkatovna, assistent
Department of Internal Diseases No.1
Tashkent Medical Academy, Tashkent, Uzbekistan

Annotation. Ischemic heart disease (IHD) is one of the leading cardiovascular diseases
worldwide, and hypodynamics is one of the main etiological factors of this disease. The study
examined and compared patients' "exercise pulse” at the beginning of the study and after 6 months.
An increase in tolerance to physical activity was noted in patients during individual optimal-dose
walking exercises, which was manifested by a 2.6-fold increase in the time to reach the allowable
pulse rate during walking exercises.

Key words: ischemic heart disease, exercise pulse, hypodinamy, physical activity,
veloergometry, angina pectoris

IOPAK MIIIEMHUK KACAJIJIUTUA BUJIAH OFPUTAH BEMOPJIAPIA MAIIK
NYJbCHU EPJAMUIA KUCMOHUHN ®AOJIIMKHU YPTAHUIII

Caiinazusxon Caiinamus or’sm CaiiiaxaMI0B KapIH0JIOTHsl MarUCTPATypa KapIHoJIOrUsi
iyHaaumu 3 Kypc Tajgadacu,
ykypa:kanoBa Cypaiie MaxmynoBHa, T.¢).H., 101l€eHTH
Pan:xkaoosa Pano IllaBkaToBHA, aCCHCTEHT
1 con nuku Kacaukiap kadenpacu

TomxkeHT THOOHET aKagEMHUSICH, OLIKEHT, Y 30€KUCTOH

Annomayusn. Opax uwemux xacaneu (FOUK) — 6ymyn oyné 6yiiuua acocuil 0paxk Kow-
MOMUP KACAIUKIAPUOAH OUPU XUCOONAHUD, 2UNOOUHAMUS YD) KACALIUKHUHE ACOCULE SMUOTIOSUK
gaxmoprapuoan oupu cananaou. Taokukomoa bemoprapuune “Mawk nynecu” benreunad oruHub
HCUCMOHULL IOKIAMA NAUMUOA Yulby Kypcamxuyuea Kawua 6axkmoda emud KeIuHuuu maoKuKxom
assanuoa 6a 6 otoan CyHe meKwupud, conummupud xKypurou. Mnousudyan onmuman 003aiauean
FOpUL MAWKAAPU YIMKA3UIAHOA OeMOopaapoa HCUCMOHUL IOKAAMA2d MOAEPAHMAUK OPMULUU KATO
amuaub, 6y puw MAwWKIapu 0d8oMUOd pyxcam 3ulean NyabC Kypcamkuuuea emuws eaxmu 2,6
baposapea opmumiuda HaMoéx 6ynou.

Kanum cyznap: opax uwemux xacaiiueu, Mawx nyascu, 2UNOOUHAMUS, HCUCMOHUL PAONTUK,
8e103peoMempust, 3yPUKUUL CIEHOKAPOUACU
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N3YUEHUE ®PU3NUYECKON AKTUBHOCTH C TPEHUPOBUYHBIM ITYJIbCOM Y
BOJIBHBIX MINIEMHUYECKOM BOJIE3HBIO CEPJIIIA

Caiinazusxon CaiijJaMiH OrJiM, MarucTp 3 Kypca, o KapamoJjJoruu
Iyxkypaxanosa Cypaiie Maxmya0BHa, K.M.H., JOLEHT
Panp:xadooBa Pano IllaBkaToBHA, ACCHCTEHT
Kadenpa sayTpennux 6ome3neit Nl

TamkeHTCKas MEAUIIMHCKA akaaeMus, TalKeHT, Y30ekucTad

Annomayusn. Hwemuueckas 6one3nus cepoya (MBC) sensemcs 0OHUM U3 6e0YUWUX CepOeyHO-

cocy()ucmblx 3abonesanull 60 6cem mupe, a 2UNOOUHAMUKA  S6]ISAemCsl OOHUM U3 OCHOBHBIX

amuoJjiocu4ecKux gbalcmopoe omoeo 3aboneséanusi. B xooe uccneoosanus usydaiicia u CpasHuealcs

«mpenupoeowuﬁ nyivc» nayuenmoe 6 Hadale uccneo0o8anus u uepes 6 mecsuyes. y nayuenmoe

ommedanlocsb noevliteHue maojaepaumiocmu K qbu3w¢ec;<012 Hazcpyske npu MH&MGMayaJZbHOZZ

ONMUMAIBHO  003UPOBAHHOU X00bbe,

umo NpoAGNANOCL yeeruuenuem 6 2,6 paza epemeHu

00CMUdICeHUs OONYCIMUMOU YaCMOmyl NY1bCd NpU Xo0boe.

Knrouesvie cnosa: uwemuueckas OonesHvb cepoya, mpeHupo8oYHULl NYa1sC, 2UNOOUHAMUKA,
Quzuueckas Hazpy3Ka, 8e102P2OMempusi, CMeHOKAPOUsl.

Actually of the study. According to the
definition of the World Health Organization,
physical activity is any type of movement that
occurs with the help of muscle power, accom-
panied by energy expenditure, and this move-
ment is manifested in the form of work and lei-
sure, as well as daily physical activity. [5]

Aerobic exercise increases myocardial
perfusion in people with risk factors for cardi-
ovascular disease, an increase in the inner di-
ameter of the large coronary arteries, improve-
ment of microcirculation and endothelial func-
tion, modulation of autonomic autonomic bal-
ance, changes in the myocardial ischemic zone
(short-term transient ischemia of the myocar-
dium is observed during exercise, the regular
continuation of this process in turn affects the
increase in myocardial tolerance in long-term
ischemic cases that may occur later), resulting
in a reduced risk of developing myocardial in-
jury and fatal ventricular tachyarrhythmias. [1]

Regular physical activity 150 minutes
per week decreases the risk of pain with cardi-
ovascular disease 40%, stroke 27%, type 2 di-
abetes 58%, Alzheimer's 40%, colorectal can-
cer 60%, lung cancer 20-24%, breast cancer
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Reduce by 50%, Concentration prevents de-
pression and obesity, promotes a healthy life-
style, has been proven to maintain an optimal
level of professional work ability. [4]

Regular aerobic exercise has been
proven to reduce the risk of death from the car-
diovascular system by 30% per year, the over-
all risk of death by 20%, the demand for hos-
pitalization by 60%, and the risk of recurrent
myocardial infarction by 17% in cardiology re-
habilitation. At the same time, a 10% increase
in physical performance reduces mortality by
8-20%. Age level and individual indicators of
the organism are considered in the increase of
physical activity. It is recommended to limit
the time allotted for sitting or lying down dur-
ing the day. [3]

Hypodynamics or lack of physical activ-
ity is one of the manageable risk factors for
cardiovascular disease. Hypodynamics leads
to the hardening of the heart and blood vessels
and the accumulation of excess body weight.
Insignificant physical activity in such people
also speeds up the heartbeat and raises blood
pressure. It is known that IHD is 4-5 times
more common in men aged 40-50 working in
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the office compared to heavy physical work.
[7]

The purpose of the study. To study the
level of physical activity using an exercise
pulse in patients with ischemic heart disease
and to determine the optimal dosed walking
duration for each patient.

Research materials and research
methods. The study was conducted from 2019
to 2021 in the 1st cardiology department of the
multidisciplinary clinic of the Tashkent Medi-
cal Academy. Patients diagnosed with IHD,
stable tension angina FC I1-111, being treated in
the cardiology department, were selected for
the study. Clinical signs of patients diagnosed
with IHD, EKG (electrocardiography) infor-
mation, based on the results of VEM (veloer-
gometry) tests. Examination of compartmental
fibrillation, AV block I1-111 degree, sympto-
matic arterial hypertension, fever and patients
with a history of acute infectious diseases,
post-infarction cardiosclerosis, acute cerebro-
vascular accident, diabetes mellitus, cardiac
decompensation, and complex arrhythmias
were not included.

The patients in the study were divided
into 2 groups. Group 1 patients (main group)
performed individually dosed walking exer-
cises in combination with IHC standard ther-
apy. Group 2 patients received only standard
pharmacotherapy. When analyzing the clinical
characteristics of the patients in the study, the
average age of patients in group 1 was 56.3 +
6.5, In group 2, it was 55.8 £ 5.3. In the first
group, 20.9% of patients with stable tension
angina belonged to functional class Il, and
79.1% of patients to FC IlI. In turn, 19.9% of
patients in group 2 had stable tension angina
FC 1l and 80.1% had functional class IlI.

88.7% of the patients examined had
hypertension with IHD. Of these, 25 (58.1%)
of patients with AG (arterial hypertension)
grade 1 belong to group 1, 20 (62.5%) to group
2; 9 (37.1%) of patients with AG grade 2 be-
long to group 1, 8 (25.0%) to group 2; Of the
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3rd degree AG patients, 5 (4.8%) belonged to
group 1 and 4 (12.5%) to group 2.

When analyzed for risk factors for IHD,
overweight was 18 (40%) in group 1 patients
and 11 (33.4%) in group 2 patients. Obesity is
18 (40%) in group 1 and 12 (36.3%) in group
2. Of the patients examined, 37 (82.2%) were
from group 1 and 29 (87.8%) were diagnosed
with arterial hypertension.

Anthropometric measurements, clinical
and laboratory examinations, ECG, VEM test,
SCORE, SF 36 surveys were conducted in all
patients. The threshold pulse rate was deter-
mined using the "exercise pulse” formula.
Based on the results of the first bicycle ergom-
etric test, Nikolaev L.F., and Aronov D.M. The
required walking rhythm for each patient is
calculated using the formula:

X=0.042xM+0.15x HR +65.5

X — walking pace (number of steps /
min),

M - limiting power of loading (kgm /
min),

HR — The number of high-load heart rate
in the VEM test.

Patients were given physical activity on
a flat road, walking at medium speed for 6
months, 3 times a week for 20-60 minutes. The
"exercise load" is 50-60% of the patient's indi-
vidual threshold load.

During physical activity and physical ac-
tivity, O2 consumption in the body increases in
proportion to their intensity. But after reaching
a certain limit, the increase in physical load
does not correspond to the consumption of O2.
This the limit is called the maximum oxygen
consumption. Maximum oxygen consumption
(V O2max, | / min) is one of the most important
physiological parameters for O2 of the cardio-
vascular and respiratory systems, indicates the
limiting capacity of the organism to meet the
growing demand. This figure is reduced in the
elderly, people leading a sedentary lifestyle,
and patients with cardiovascular disease.
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During the loading period, which con-
sumes 40-75% of the maximum oxygen con-
sumption, metabolic processes in the body im-
prove. There is a direct correlation between the
maximum oxygen consumption and the num-
ber of heartbeats, which allows to determine

the maximum number of heartbeats during ex-
ercise on a standard basis.

Standards of HRC indicators of demand
for O2 depending on age and sex during exer-
cise. (According to R. Shepard, 2002)

Age
02 consumption 40-49 50-59
% male | female male | female
Number of HR per minute
40 115 117 111 113
60 136 138 131 134
75 152 154 145 145
100 178 179 170 171

The formula "exercise pulse™ was devel-
oped on the basis of the above law, using which
the above figure was determined.

Exercise pulse = (220 - patient's age - pa-
tient's 1 minute of rest at rest) x 0.6 + patient's
1 minute of rest at rest.

For example: the patient is 50 years old.
The patient's 1-minute heart rate at rest was 70.
In this case, the exercise pulse of this patient is
130.

(220-50-70) x 0,6 + 70 = 130

At the beginning of the study and after 6
months, patients were examined and compared
to determine the "exercise pulse™ and how long
it takes to reach this level during exercise.

SCORE (Systematic COronary Risk
Evaluation) scale to determine the overall risk
of cardiovascular disease, SF 36 (The Short
Form-36) - Used as a nonspecific question-
naire to assess the quality of life of patients
with chronic diseases.

Results of scientific research: The du-
ration of the training was based on the results
of veloergometry examination of patients at
the time of the initial examination Nikolaev
L.F. and Aronov D.M. The required walking
rhythm was calculated for each patient using
the formula. Using this formula, the patient's
walking speed was determined by the number
of steps per minute.

88

Patients who were able to perform up to
50 W load (conditionally IHD, stable voltage
angina FC 111) during the initial VEM test dur-
ing training for 20-40 minutes, and patients
who were able to perform up to 75 W load
(conditionally YulK, stable voltage angina FC
I1) 40-60 conducted dynamic walking exer-
cises for minutes.

Preliminary indicators of patients' toler-
ance to physical activity were assessed using
veloergometry. In the main group, tolerance to
physical activity was found to be low in 51.1%
(22 people) and moderate in 48.9% (21 peo-
ple). In the control group, tolerance to physical
activity was found to be low in 51.4% (19 peo-
ple) and moderate in 48.6% (18 people).

When the results were analyzed on the
basis of gender, in the first study in both groups
it was found that the indicators of tolerance to
physical activity are higher in men than in
women. Among men, 56.5% and 52.9% of pa-
tients in the main and control groups had mod-
erate tolerance to physical activity, respec-
tively, and in women, 60% and 55% of patients
in the main and control groups had low toler-
ance (50 W), respectively. .

The following results were obtained
when examining the time of patients to reach
the "exercise pulse":
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The main group Control group
(n=43) (n=37)
JaBonamgan 6 oiimaH JlaBonamigan 6 oiinan
OJIIUH CYHT OJIIUH CYHT
Time to rea}ch tr_]e exercise 7.0543.41 18,35+4,28 72444.19 9,354+5,51
pulse (in minutes) *(p<0,05) *(p>0,05)

The main group of patients initially
reached the allowable pulse rate during walk-
ing exercises at 7.05 £ 3.41 minutes, while af-
ter 6 months of intensive walking exercises this
time increased by 2.6 times and amounted to
18.35 + 4.28 minutes. Patients in the control
group initially reached the allowable pulse rate
during walking at 7.24 + 4.19 minutes, and af-
ter 6 months this time increased by 1.2 times to
9.35 + 5.51 minutes. Although a positive trend
was observed in all patients, the results were
reliable only in the main group of patients who
performed walking exercises (p<0,05).

When analyzing the body mass index of
the patients, initially overweight (BWI 25.0-
29.9) was detected in 35 of the examiners
(43.8%). This figure was 20 (46.5%) among
patients in the main group and 15 (40.5%)
among patients in the control group. 29 pa-
tients (36.3%) in the study were obese (body
mass index 30.0 and above), which is 15
(34.5%) in the main group and 14 (37.8%) in
the control group. When patients were re-ana-
lyzed for height and weight after 6 months, af-
ter 6 months of dynamic exercise 3 times a
week for 20-60 minutes, the following was
found.

After 6 months of physical activity, obe-
sity in the main group of patients decreased by
27.9% to 12. With 3 patients overweight from
the obesity group, 5 overweight patients re-
turned to normal body weight at baseline. After
6 months, overweight was present in 18
(41.8%) of the examiners. An increase in obe-
sity was observed in patients receiving only
standard pharmacotherapy for 6 months. After
6 months, obesity was detected in 40.5% (15
people) of patients in the control group. Over-
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weight was also observed in 15 patients
(40.5%).

When evaluating on the SCORE scale,
the risk of death from cardiovascular compli-
cations in the next 10 years in the primary and
control group patients was 4.3 = 1.9% and 4.1
+ 2.1%, respectively. When the results were
analyzed after 6 months, a positive trend was
observed in both groups. 4.1 + 2.05% in the
main group and 4.0 + 1.85% in the control
group. Although a positive trend was observed,
the results after 6 months were not reliable in
both groups (p> 0.05).

Significant differences were observed
after treatment in the main group of patients
who regularly exercised on the scale of physi-
cal limitation (PL - physical limitation). In the
main group, the PL index was 44.6 + 3.9% be-
fore treatment and 62.3 £+ 6.0% after 6 months,
respectively (r <0.05). In the control group, be-
fore treatment, the rate was 43.5 + 4.1%, and
at 6 months, the rate was 48.7 + 4.9% (r <0.05).
A positive trend was observed in all patients on
the attack stability scale AS (Angina stability),
attack frequency scale AF (Angina frequency),
treatment satisfaction scale TS (Treatment sat-
isfaction), but the results were not reliable (p>
0.05).

Conclusion: Increased tolerance to
physical activity was observed in patients with
IHD, stable stenocardy Il and 11l functional
class, when combined with standard pharma-
cotherapy for 6 months, 3 times a week for 20-
60 minutes with individual optimal dose walk-
ing exercises. time to reach the given pulse rate
increased by 2.6 times. Stabilization of hemo-
dynamic parameters of patients and a positive
change in the BWI index were more noted in
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patients when standard pharmacotherapy was
performed in combination with individual op-
timally dosed walking exercises.
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