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PUBLIC HEALTH REHABILITION AFTER ACUTE MYOCARDIAL INFARCTION:
A RANDOMIZED CONTROLLED STUDY
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Background: Cardiovascular diseases (CVD) are the main causes of death worldwide. The incidence of and mortality from CVD in
Kazakhstan is greater than in most neighboring countries warranting urgent public health measures related to both primary, secondary
and tertiary prevention.
Aims: To assess whether a newly developed 6-months public health rehabilitation program for patients with acute myocardial
infarction (AMI) with home visits performed by physician assistants is superior to the standard rehabilitation of these patients in
Western Kazakhstan.
Methods: A randomized controlled study. A total of 75 AMI patients were enrolled after discharge form the hospital and 72 completed
the trial. The control group (n = 34) participated in the standard rehabilitation program while the intervention group (n = 38)
underwent and experimental rehabilitation program with home visits in addition to the standard program. Body mass index, waist
circumference, blood pressure, heart rate, blood lipids, smoking and compliance to the treatment were assessed at the enrollment
and after 6 months of the follow-up. Differences between the changes in the intervention and in the control group were compared
using Mann-Whitney tests.
Results: The experimental program was superior to the standard program in reducing systolic- (-22.5 vs. -2.9 mm Hg, p < 0.004) and
diastolic (-6.3 vs. -0.6 mm Hg, p = 0.032) blood pressure, body mass index (-0.99 vs. 0.53 kg/m? p < 0.001), waist circumference
(-3.0 vs. 1.7 cm, p < 0.001) and the number of smoked cigarettes (-12 vs. -3, p = 0.002). Blood lipid profiles improved in both
groups. Although slightly more pronounced changes were observed in the intervention group, the differences did not reach the level
of statistical significance.
Conclusions: The program was more effective on blood pressure, smoking and obesity-related indicators than the standard rehabilitation.
Larger studies are warranted to corroborate our findings prior to implementation of the program in practice.
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AMBYJIATOPHAA! PEABWJIUTALLIUA NOCNE OCTPOI0 MHADAPKTA MUOKAP1A:
PAHAOMU3UPOBAHHOE KOHTPOJIMPYEMOE UCNbITAHUE
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AktyanbHocTb: CeppeyHo-cocyauctble 3a6onesanns (CC3) sABASIOTCA OCHOBHBIMW MPUYMHAMM CMEPTU BO BCEM MUpe. 3aboneBaemMocTb M
cMepTHocTb no npuunHe CC3 B KasaxcTaHe Bbile, YeM B GONbWMHCTBE COCEAHMX CTPaH, YTo TpebyeT HEOTNOXKHbLIX Mep 0OLIECTBEHHOTO
3[4paBO0OXPaHEHMA, CBA3aHHbIX KaK C NePBUYHOMN, BTOPUYHON, TaK U C TPETUYHOW NPOUNAKTUKON.
Lienn: OueHuTb, NPEBOCXOAUT NI HeAABHO pa3paboTaHHas 6-MecsyHas nporpaMMma peabunauTaLumu NauMeHToB C OCTPbIM UH(HAPKTOM MUO-
kapaa (OMM) Ha oMy c nmomolybio Bpayell cTaHAapTHyl0 peabunutaumio naumeHtos ¢ OUM B 3anagHom Kasaxcrawe.
MeTopbi: B paHfoMU3MpOBaHHOE KOHTPONMpPYEMOE UcCnefoBaHue Obinu BKNtoYeHbl 75 nayueHTos ¢ OMM nocne Bbinucku U3 60NbHULDI, U
72 nauueHTa 3aBepwunau uccneposaHne. KoHtponbHas rpynna (n = 34) yyactBoBana B CTaHAAapTHON nmporpamme peabunutauuu, rpynna
BMellaTenbCTBa (N = 38) npolna 3KCNepUMeHTaNbHYI0 NPOrpaMMy peabuanUTaLun C NOCELEHUAMN Ha [OMY B JONONHEHWE K CTaHAApPTHOIA
nporpamme. MHAEKC Macchl Tena, OKPYXHOCTb Tanuu, apTepuanHoe AasieHne, YacToTa CepAeyHblX COKpPaLeHUi, TUNUALI KPOBU, KypeHue
W coBNIOAEHNE peXUMa NeYeHWs OLEHUBANUCH NPU BKIIOYEHUM U Yepe3 6 MecALeB HaONOAeHUA. Pasnuuns Mexay U3MEHEHUAMU B rpynne
BMeLaTenbCTBa M B KOHTPONLHOI rpynne cpaBHMBanu C NoMoLlblo TecToB MaHHa — YuTHM.
Pe3ynbTartbl: JKCnepuMeHTanbHas nporpaMmma NpPeBOCXOAMNA CTaHAAPTHYI MO CHUXEHWIO cucTonuyeckoro (-22,5 NpoTus
-2,9 MM pT. CT., p < 0,004) n puactronuyeckoro (—6,3 npotus —0,6 MM pT. cT., p = 0.032) apTepuanbHoOro faBneHUs, MHAEKCA MacChl
Tena (-0,99 npotus 0,53 kr/m?% p < 0,001), okpyxHocTu Tanuu (3,0 npotue 1,7 cm, p < 0,001) u konuyectsy kypawmx (-12 npotus -3,
p = 0,002). lunuaHblit npoduab KpoBM ynyywuacs B 06enx rpynnax. XoTa B rpynne BMelaTenbcTBa HabNIO[ANNCH HECKONbKO Gonee Bbl-
paxeHHble U3MEHeHUs, Pasfnymua He [OCTUIN YPOBHA CTAaTUCTUYECKOW 3HAYUMOCTH.
BbiBoabI: Mporpamma okasanack 6onee 3(phekTMBHON N0 NoKa3aTeNsm apTepuasbHOro AAaBNEHUA, KYPEHUS U OXUPEHUSA, YeM CTaHAAPTHasA
peabunutauus. Heobxopumsl Gonee MacwrabHble UCCNefOBaHUA OAA MOATBEPKAEHWUA HAWMWX BLIBOJOB A0 peanus3aluu Nporpammbl Ha
npakTuke.

Kntoyessie cnosa: ocTpblit MHGApPKT MUOKApAa, peabunutauus, nepsuyHas nomouyb, Kazaxcra, NOMOWHUKY Bpayeil
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Introduction

Cardiovascular diseases (CVD) are the main causes
of death worldwide representing a substantial threat to
sustainable development of mankind [14]. According to
the World Health Organization (WHO), the number of
deaths from CVD was 17.9 million in 2016 accounting
for 31 % of all deaths in the world. Eighty-five percent of
them were attributed to heart attack or stroke. Ischemic
heart disease (IHD) is a significant cause of healthy life
loss in all countries [22, 31], but death rates from IHD
considerably vary between countries [17]. Of 17 million
premature deaths from non-communicable diseases 82 %
occurred in low- and middle-income countries in 2015. Age
standardized mortality from IHD in former Soviet republics
is substantially higher than in most other countries. For
example, in Ukraine and Kazakhstan, the mortality from
[HD was 324 and 97 per 100 000 respectively while in
the USA and the UK the corresponding numbers were 60
and 46 per 100 000 [28]. Kazakhstani authors, however,
have reported that the mortality from CVD was 219 per
100 000 in 2015 with IHD and cerebrovascular causes
being the main killers causing 47.7 % and 36.4 % of
deaths, respectively [10, 19, 30].

The incidence of CVD in Kazakhstan increased from
2086.7 per 100 000 in 2010 to 2394.7 per 100 000 in
2014. Acute myocardial infarction (AMI) was among the
components of CVD showing the greatest increase in
incidence in Kazakhstan. Lethality of AMI in Kazakhstan
was 55.7 % compared to 54.3 % in Ukraine, 44.0 %
in Russia, 61.6 % in Armenia [6].

Rehabilitation of cardiac patients in primary healthcare
is the most important evidence-based intervention to
reduce the risk of repeated MI, hospitalization and all-
cause mortality after AMI[23]. It has also been reported
that cardiorehabilitation in IHD patients increases
physical load tolerance, reduces the risk of hospitalization
and improves the quality of life [27]. Rehabilitation after
AMI includes lifestyle changes, physical exercise, self-
management and psychosocial interventions. Most of
the CVDs are potentially preventable through lifestyle
changes such as smoking cessation, reducing hazardous
alcohol consumption, body weight control, healthy
diet and health-enhancing physical activity. Based on
the study that included 18 809 AMI patients from 41
countries, the Australian authors have reported that the
patients who kept smoking and had not changed their
diet and physical activity after AMI were 3.8 times more
likely to have a repeated MI, stroke or death compared
to their non-smoking counterparts who changed diet
and physical activity [13]. In a meta-analysis of 34
randomized controlled studies, cardiorehabilitation was
associated with lower odds for repeated AMI (OR=0.53,
95% CI: 0.38-0.76), cardiac death (OR = 0.64,
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95 % CI: 0.46-0.88) and all-cause mortality (OR = 0.74,
95 % CI: 0.58-0.95). Moreover, cardiorehabilitation
had positive effects on traditional risk factors for
CVD such as smoking, arterial hypertension, body
weight and dyslipidemia [25]. Despite the substantial
body of international evidence on the effectiveness of
cardiorehabilitation in AMI patients, the proportion of
patients participating in rehabilitation programs varies
between 25 % and 35 % in the Western countries
[34]. Although there was no scientific assessment
of the participation of AMI patients in rehabilitation
programs in Kazakhstan, it has been reported that
most of Kazakhstani patients keep smoking, practice
unhealthy diets and low physical activity that reduces
their survival after discharge [24].

Limited use evidence-based effective low cost
cardiorehabilitation programs suggests the presense of
barriers for their implementation. Clinical protocol for
outpatient rehabilitation of AMI patients in Kazakhstan
represents a paternalistic approach with no active
participation of the patients and does not include
contemporary evidence-based practices. Combined
with the lack of multidisciplinary teams for successiul
cardiorehabilitation, the situation has a substantial
potential for improvement in Kazakhstan. At the same
time, it has been reported that nurses and physician
assistants are capable to run effective secondary
prevention programs [9, 20].

Medical students and interns represent an active part
of the medical resources that can provide education on
healthy nutrition, physical activity, assist to quit smoking,
contribute to better compliance to outpatient treatment
and provide other assistance to general practitioners
or cardiologists in outpatient rehabilitation of AMI
patients. Although these practices sporadically appear
in Kazakhstan, there has been no scientific evaluation
of the effectiveness of these activities.

We developed a public health rehabilitation program for
AMI patients run by medical students under supervision of
a clinical tutor. This program is incorporated into routine
outpatient rehabilitation in policlinics and complements
it with home visits and health education.

The aim of the study was to assess the effectiveness of
this public health rehabilitation of AMI patients performed
by medical students under supervision of a clinician.

Methods

We performed an open randomized controlled study
in Aktobe, Western Kazakhstan. All individuals with
verified AMI discharging from the Department of
Cardiology at the West Kazakhstan Medical University
Centre, Aktobe were invited to participate in the
study from 1 April 2019 through 31 September 2019.
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They were informed about the aims of the study and
signed an informed consent. If they fulfilled eligibility
criteria and signed informed consent, they were
randomized into either an experimental or a control
group. Randomization was performed using a random
numbers generator by a person not related to the study.
The participants were not blinded, i.e. they knew which
group they belonged to. Patients with conditions that
could introduce bias, such as decompensated heart-,
kidney- or liver failure, malignant neoplasms cognitive
impairments, hearing loss or living in remote areas of
the region were excluded.

Baseline examination was performed at the
abovementioned department. All patients underwent
physical examination and were interviewed. Data on the
laboratory- and instrumental tests as well as details on
treatment were obtained from medical records.

Patients in the control group underwent rehabilitation
according to the National clinical protocol for
rehabilitation of patients after AMI including free 10-
days course of cardiorehabilitation in the municipal
rehabilitation center. The standard rehabilitation included
registration in the list of patients for long-term follow
up, prescription of beta-blockers, angiotensin converting
enzyme (ACE) blockers, diuretics, Ca-channels blockers,
statins and antiplatelet therapy on indications. The
above-mentioned medicines if prescribed are free to
AMI patients in Kazakhstan.

Patients in the experimental group in addition to
the standard rehabilitation were exposed to a new
public health rehabilitation program developed at the
West Kazakhstan Medical University. The program was
developed and coordinated by clinical lecturers while the
main activities - repeated home visits - were carried out
by volunteer medical students.

Each visit was planned to last for 1 hour and consisted
of 2 parts. The first part consisted of establishment of the
contact, a brief assessment of the patient’s health status by
an interview on complaints and changes since the last visit,
measurement of blood pressure, heart rate, body weight
and waist circumference. Smokers were asked about the
average number of cigarettes smoked per day. The second
part of each of the visit was devoted to education, support
and motivation according to the scheme presented below.

Visit 1: Patient-oriented education on medications
using Calgary-Cambridge method. On obligatory
medications after AMI. Barriers for regular intake of
prescribed medications were discussed and individual
solutions were found in each case to increase compliance.
Moreover, the patients were informed about target values
of blood pressure, heart rate, cholesterol, LDL and
HDL to involve the patients in the monitoring process.

Visit 2: Education on physical activity. First, a
6-minute walking test was performed to assess the
initial level of physical fitness of the patient. Then an
optimal for each patient regiment of physical activity
was discussed and agreed upon. Individual plans for
physical activity for each patient were developed and
checked at each subsequent visit.
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Visit 3: Education on healthy nutrition. At this visit,
current nutritional patterns were discussed and ways
to improve it were identified. Education on healthy
nutrition based on the European recommendation on
the prevention of cardiovascular diseases from 2016 was
performed. Individual nutritional plan was developed
for each patient.

Visit 4: Guidance on weight reduction and/or quitting
smoking. Smoking status and smoking history were
assessed. Weight, height, and waist circumference
were measured and body mass index was calculated.
Motivational interviews on quitting smoking or reducing
the number of cigarettes smoked per day as well as
on weight reduction when necessary were performed.

Visit 5 and subsequent visits were follow-up visits
to keep us with patient’s motivation and monitor the
issues presented above.

The visits were once a week during the first two
months. After that the visits took place every second
week. Physician assistants who performed the visits
were available by phone any time. The coordinating
tutor arranged regular meetings with the assistants and
performed the visits together with them when necessary.

The effectiveness of the intervention was assessed
using the following measurements: systolic and diastolic
blood pressure, heart rate, compliance to medications,
total cholesterol, LDL, HDL, creatinine, blood glucose,
BMI, waist circumference, smoking as dichotomous
variable and the number of cigarettes smoked a day.

The target value for blood pressure was 130/80 mm
Hg according to the ESC/ESH Guidelines for the
Management of Arterial Hypertension from 2018 [12].
BMI above 30 kg/m?was considered as overweight.
Critical waist circumference was 102 c¢cm for men and
88 c¢cm for women. The target value for LDL cholesterol
was below 1.8 mmol/l as recommended by the European
Cardiological Society 13]. Differences between the
values 6 months after- and at the beginning of the trial
were calculated for systolic blood pressure, diastolic
blood pressure, heart rate, BMI, waist circumference,
LDL cholesterol and the number of cigarettes smoked.
Differences between the differences were calculated.

Sample size was calculated using WinPepi software
with levels of alfa- and beta-errors of 5% and 20%,
respectively using the expected differences which we
considered to be clinically important. Numeric variables
were presented as medians and interquartile ranges.
Categorical variables were presented as absolute numbers
and percentages. Continuous variables in independent
groups were compared using Mann-Whitney tests. For
paired observations we used Wilcoxon tests. Categorical
variables were analyzed with Pearson’s chi-squared tests
and Fischer’s exact tests were appropriate. McNemar
tests were applied for paired comparisons of dichotomous
data. Differences between before-after changes in all
studied characteristics were assessed using unpaired
t-tests since the differences were normally distributed
as was assessed by Shapiro-Wilk tests. In addition to
significance testing, we calculated effect sizes for all
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tests performed. For comparisons of the two mean
values, we used Cohen d or Glass's Delta when the
groups had unequal standard deviations. A value of 0.20
indicates small effect, 0.50 - medium effect and 0.80
strong effect. All differences were considered significant
at p<0.05. All calculations were performed using IBM
SPSS v.25 software.

This study was approved by the local research ethics
committee (protocol 4 from 29 January 2018) and
financially supported by the internal grant from the
West Kazakhstan Marat Ospanov Medical University.
The trial was registered at the National Center for
Scientific and Technical Expertise of the Republic of
Kazakhstan (N 0119PKW0256).

Results

Altogether, there were 101 patients eligible for the
study during the study period. Of them, 75 participated.
Three of them did not finish the study. Two were lost to
follow up and one refused after initiation of the study.
The final sample consisted of 72 individuals. The flow
chart is presented on Figure.

Eligible AMI patients, N=101

Excluded prior to study initiation:
- Did not fulfill all criteria, N=11
- Refused to participate, N=15

FRandomization, N=75

1
4 1

Intervention group, N=38 Control group, N=37

| !
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Table 1
Baseline characteristics of the AMI patients
at the beginning of the study
- Intervention group| Control group
Characteristic N = 38 N = 34 p

Age, years 57 (51-64) 58.5 (54-64) |0.366
Proportion of men, % 29 (76.3%) 28 (82.4%) |0.529
Body mass index, kg/m? 27.8 (25.3-30.9) |26.4 (24.3-29.7)| 0.415
?ﬁ‘“ cireumlerence, |y 5 (94-108) | 102 (90-108) | 0.690
Proportion of smokers 23 (60.5 %) 17 (50 %) |0.369
g;gare“es smoked per | o5 (175.30) | 20 (20-20) | 0.884
Systolic blood pressure, | 4 (190.150) |137.5 (120-150)| 0.609
mm Hg
Diastolic blood 85 (80-90) 80 (80-90) | 0.548
pressure, mm Hg
Heart rate, 74 (68-80) | 79.5(70-80) |0.249
beats/min ’ ’
Cholesterol, mmol/I 5.2 (4.3-5.7) 5.0 (4.4-6.6) |0.384
Triglycerides, mmol/I 1.2 (0.9-1.8) 1.2 (0.8-1.7) |0.732
HDL, mmol/! 1.1(09-1.3) | 1.1(0.8-1.3) [0.897
LDL, mmol/I 3.1(25-3.8) | 3.3(25-4.1) |0.354
Glucose, mmol/I 7.1 (5.8-9.4) 6.5 (5.2-7.9) |0.304
Creatinine, micromol/l | 72.7 (66-90.1) 79.5 (68-99) |0.449
Grade III hypertension 25 (65.8 %) 23 (67.6 %) |0.872
Repeated IM 8 (21.1 %) 10 (29.4 %) |0.413
AMI with abnormal o o
Q-wave 23 (60.5 %) 18 (52.9 %) |0.516
Diabetes mellitus 7 (18.4 %) 6(17.6 %) [0.932
Killip stage II or Il 6 (15.8 %) 7(20.6 %) |0.597
Thrombolysis 6 (15.8 %) 5(14.7 %) [0.898
C-reactive protein 3.0(1.2-10.7) | 3.4 (1.6-14.2) |10.617
Troponin 1.2 (0.4-10) 1.0 (0.3-8.6) [0.415
Duration of in-hospital
stag, dys 7 (6-9) 7(6-8)  |0.770

Completed the study, N=38 Completed the study, N=34

Sampling frame for the randomized controlled trial on the effectiveness
of public health rehabilitation of AMI patients in Western Kazakhstan

In Table 1 the main characteristics of the sample
are summarized. More than three thirds of the patients
were men. The age of the patients ranged from 34
to 81 years. The intervention group and the control
group were not significantly different in any of the
studied socio-demographic, anamnestic or clinical
characteristics (Table 1). Hypertension, smoking,
overweight, abnormal values of LDL were highly
prevalence in both groups. AMI with a Q-wave was
registered in more than a half of the patients. Severity
of the AMI and the duration of in-hospital stay were
similar in both groups.

Registration of patients for a follow-up after discharge
from the hospital in primary health care units was timely
in both groups (92 % in the experimental and 82 %
in the control group, p = 0.212). The course of in-
hospital rehabilitation within 6 months after discharge
was taken by less than a half of the patients (26.3 %
in the intervention group vs. 41.2 % in the control
group, p = 0.182).
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LDL - low density lipoproteins, HDL - high density lipoproteins.

Six months after the initiation of the intervention we
observed significant differences between the groups in
systolic blood pressure, diastolic blood pressure, heart
rate, LDL and the number of cigarettes smoked per day.
By the end of the observation period the target systolic
and diastolic blood pressure was achieved in 73.7 %
and 34.2 %, respectively, in the intervention group while
the corresponding proportions in the control group were
35.3 % and 14.7 %. The proportion of patients with
obesity decreased from 29 % to 21 % in the experimental
group in contrast to the increase from 20 % to 27 % in
the control group. However, the differences between the
groups after six months in average values for BMI and
waist circumference did not reach the level of statistical
significance. The proportion of smokers decreased in both
groups, but the difference between the groups remained
non-significant as at the beginning of the trial. At the same
time the decrease in the number of cigarettes smoked
per day was more pronounced in the intervention group.

Concentrations of total cholesterol and LDL
cholesterol significantly decreased in both groups.
The proportions of patients reaching the target level
of total cholesterol below 4.0 mmol/l after 6 months
were 42 % in the experimental group and 32 % in
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the control group, although the differences were not
statistically significant. Thirteen percent of patients in
the intervention group reached the target level of LDL
cholesterol below 1.8 mmol/I compared to 12 % in
the control group. The level of LDL cholesterol below
2.5 mmol/l was achieved by 58 % of patients in the
experiments group vs. 41 % in the control group.

Table 2 presents the most important findings of this
study, namely, the differences between the changes
observed in the studied outcomes in the two groups.
Significant benefits of the intervention in the experimental
group in comparison with the standard rehabilitation in
the control group were observed for the body mass index,
waist circumference, systolic blood pressure, diastolic blood
pressure and the number of cigarettes smoked per day. At
the same time, the intervention was not superior to standard
rehabilitation in improving the lipid profile or heart rate
of the patients. Average BMI decreased by 3.6 % in the
experimental group, but increased by 2 % in the control
group. Similarly, average waist circumierence decreased
by 2.9 % in the intervention group, but increased by
1.7 % in the control group. Mean systolic- and diastolic
blood pressure decreased by 16 % and 7.4 %, respectively,
in the experimental group while the corresponding values in
the control group were only 2.0 % and 0.8 %, respectively.
The number of cigarettes smoked per day decreased by 61
% in the experimental group and by 17 % in the control
group. Moreover, our effect size calculations demonstrated
high effectiveness of the intervention on controlling
blood pressure and smoking. Total cholesterol and LDL
cholesterol decreased in both groups, but the changes
were not different between the groups. Concentration of
HDL cholesterol has not changed in any of the groups.
Surprisingly, concentrations of triglycerides significantly
increased in both groups, but no difference between the
groups was found (Table 2).

Table 3 presents compliance to treatment in both groups
at the beginning and after 6 months of the intervention.
No differences in the proportions of patients taking the
studied medications were observed at the beginning of
the study. After 6 months, the proportion of patients
using beta-blockers and aspirin was high in both groups,
although more patients used aspirin in the intervention
groups compared to the control group (100 % vs. 88 %,
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p = 0.029). Proportions of patients regularly taking statins
(89.5 % vs. 70.6 %, p = 0.043) and ACE inhibitors
(94.7 % vs. 73.5 %, p = 0.012) were also greater in
the intervention group. Other medications were relatively
uncommon in both groups. The most notable reduction
in the proportion of patients taking selected medications
was observed for statins (10.5 % in the experimental- and
24.4 % in the control group) and ACE inhibitors (5.3 %
in the intervention- and 20.6 % in the control group).
At the same time we observed that more patients started
taking aspirin and thiazide diuretics in the experimental
group. At the same time Calcium channels blockers were
more frequently used in the intervention group. In total,
more people were taking antihypertensive medicines after
6 months in the experimental group.

Discussion

Our main findings suggest that the newly developed
program of public health rehabilitation of AMI patients
performed by medical students under supervision of
a clinical tutor in addition to standard rehabilitation
improves control over risk factors for cardiovascular
diseases. The program was superior in terms of blood
pressure control, body mass index, waist circumference
and smoking compared to the standard rehabilitation.
Lipid profile improved in both groups, but the effect in
the experimental group was not statistically different
from that in the control group. Better compliance to
treatment was also observed in the experimental group.

Blood pressure control is an important intermediate
milestone associated with long-term prognosis. Reduction
of blood pressure to the levels below 130/80 mm Hg is
associated with 27 % reduction in all-cause mortality and
25 % cardiovascular mortality [35]. The results we observed
in the control group are similar to those observed in a recent
Russian study where the target level of blood pressure below
140/90 mm Hg was achieved in only 34.8 % of patients
and the level below 130/80 Hg was reached in 11.5 %
of the patients in standard out-patient conditions [4]. The
EUREKA study has reported that the target level of blood
pressure was reached in 50 % of patients [11]. In another
Russian study (ESSE) the proportion of effective treatment
was reported to be 53.5 % among women and 41.4 %
among men [2]. In a Dutch study on the effectiveness of

Table 2

Mean values for the differences between the values after 6 months and at the initiation of the study

in the intervention- and the control group

Changes in: Intervention group Control group p Effect size
Body mass index, kg/m? -0.99 (-1.4; -0.6) 0.53 (-0.004; 1.06) <0.001 0.22
Waist circumference, cm -2.98 (-3.8; -2.2) 1.7 (0.6; 2.7) <0.001 0.25
Number of cigarettes a day -12.1 (-16.3; -7.9) -3.4 (-6.8; 0.05) 0.002 1.00
Systolic blood pressure -22.5(-33.2; -11.7) -2.9 (-13.7; 8.04) 0.004 0.80
Diastolic blood pressure -6.3 (-10.7; -1.99) -0.6 (-5.4; 4.2) 0.032 0.75
Heart rate per minute -11.3 (-15.5; -7.1) -9.6 (-13.6; -5.5) 0.550 0.61
Cholesterol, mmol/l -1.06 (-1.46; -0.66) -0.86 (-1.32; -0.41) 0.689 0.43
Triglycerides, mmol/I 0.42 (0.28; 0.37) 0.24 (0.18; 0.67) 0.969 0.10
HDL, mmol/I -0.04 (-0.17; 0.09) 0.05 (-0.08; 0.18) 0.703 0.28
LDL, mmol/I -0.65 (-0.95; -0.34) -0.41 (-0.82; -0.01) 0.229 0.44

LDL - low density lipoproteins, HDL - high density lipoproteins.
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Table 3
Compliance to the use of medications at the beginning of the study and after 6 months
At the enrollment After 6 months
Medicine Intervention Control 1% Intervention Control P
N =38 N =34 N = 38 N =34
Beta blockers 37 (97.4 %) 34 (100 %) 0.340 37 (97.4 %) 31 (91.2 %) 0.252
ACE inhibitors 38 (100 %) 32 (94.1 %) 0.129 36 (94.7 %) 25 (73.5 %) 0.012
Statins 38 (100 %) 34 (100 %) 1.0 34 (89.5 %) 24 (70.6 %) 0.043
Clopidogrel 31 (81.6 %) 27 (79.4 %) 0.816 30 (78.9 %) 23 (67.6 %) 0.277
Ticagrelorum 6 (15.8 %) 7 (20.6 %) 0.597 7 (18.4 %) 4 (11.8 %) 0.433
Aspirin 37 (97.7 %) 33 (97.1 %) 0.936 38 (100 %) 30 (88.2 %) 0.029
CCB 5(13.2 %) 4(11.8 %) 0.858 10 (26.3 %) 3 (8.8 %) 0.054
Thiazide diuretics 1(2.6 %) 2 (5.9 %) 0.490 5(13.2 %) 0 (%) 0.028
Loop diuretics 7 (18.4 %) 4(11.8 %) 0.433 5(13.2 %) 5(14.7 %) 0.849
Aldosteron antagonists 10 (26.3 %) 7 (20.6 %) 0.568 6 (15.8 %) 4(11.8 %) 0.622
ACE - Angiotensin converting enzyme; CCB - Calcium channel blockers.

secondary prevention performed by nurses, patients’ blood
pressure was reduced to the level of below 140 mm Hg
was reached in 72 % in the experimental- and 65 % in the
control group, which is comparable with our findings [20].

According to the European recommendations form
2011 the level of LDL cholesterol should be used as the
main indicator while total cholesterol is recommended
when analysis of lipid fractions is not possible. Although
reduction of LDL cholesterol by each 1 mmol/l is
associated with reduction in cardiovascular mortality by
22 % [5], but recent studies from Russia have reported
poor control of dyslipidemia in current out-patient practice
[5]. The proportion of patients reaching the level of total
cholesterol below 4 mmol/l varied between 4 % and 13 %
and below 4.5 mmol/I varied between 6 % and 17 % [1].
When special emphasis was given to cholesterol control,
the corresponding proportions were 15.8 % and 40 %,
respectively [7]. Jorstad et al have reported that the level of
LDL cholesterol of below 2.5 mmol/I was reached in 80 %
of patients in the group assisted by nurses and 69 %
in the control [20]. These findings were reached, in our
opinion, because of generally lower levels of cholesterol. In
their study, the proportion of patients with LDL cholesterol
below 2.5 mmol/l was 68 % compared with 26 % in
our study. A recent cohort study from the UK has shown
that the optimal reduction of LDL cholesterol within a
2-years period is not reached in 51.2 % of patients [8].
Therefore, the observed in our study cholesterol reduction
during a 6-months period can be considered as an effective
intervention in Kazakhstani circumstances.

The success of our intervention in terms of good blood
pressure control can be at least partly explained by better
compliance in the intervention group compared to the
control group over the study period. An American study
including more than 270 thousand patients has shown
that rehabilitation of patients with cardiovascular diseases
performed by physician assistants or nurses is effective
and is not inferior to rehabilitation managed by medical
doctors in terms of compliance to treatment, blood
pressure control, physical activity and reduction in blood
lipids concentrations [33]. This is in line with our initial
hypothesis that trained physician assistants in Kazakhstan
can successfully perform rehabilitation of AMI patients.
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The RESPONSE study, in which the program of
secondary prevention in patients with acute coronary
syndrome was coordinated by nurses, has reported
the results very similar to ours [20]. However, the
RESPONSE study was carried out in secondary or tertiary
level institutions by qualified nurses while in our study
the main activities were performed by physician assistants
(medical students). Our intervention has demonstrated
its feasibility and it can be considered as a cost-effective
alternative in countries with limited recourses. Moreover,
early involvement of the students into clinical practice as
physician assistants helps the universities in arranging
obligatory practical training for the students with clinical
or practice-oriented tutors [21]. Our conclusions are in
line with the European recommendations regarding team
work of medical doctors, nurses and physician assistants
for successful secondary prevention of cardiovascular
diseases through lifestyle modifications [15].

It is well-established that abdominal obesity is a
significant risk factor for CVD [29]. WHO recommends
weight reduction when waist circumference is equal or
greater than 102 cm in men and 88 c¢cm in women [3].
Waist circumference decreased by 2.9 cm in the intervention
group while it increased by 1.7 ¢cm in the control group
in our study that could be associated with motivational
interviews and regular check-ups during home visits in
the experimental group. Moreover, the decrease in waist
circumference in our experimental group was more than
double as great as in the RESPONSE study (-1.3 ¢cm
during 6 months). The patients in the Dutch study also
had less pronounced blood pressure- and cholesterol
reduction compared to our intervention group.

The patients in our study had positive attitude towards
home visits by medical students. The students themselves
considered the program as feasible. Therefore, we think
that the program should be considered for testing in
larger samples and in other settings with the further
going aim to be implemented in rehabilitation of AMI
patients. Given that the risk factors for cerebrovascular
and other diseases associated with atherosclerosis
including diseases of peripheral arteries are similar, our
intervention program can be extended to other groups
of patients after well-planned trials.
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The model of public health rehabilitation with
medical assistants (physician assistants) being the main
workforce can be effective not only for cardiovascular
patients, but also for patients with malignant neoplasms,
diabetes mellitus and chronic obstructive pulmonary
disease [12, 18, 33]. Trained medical students can
act as physician assistants in settings with limited
resources. Our results clearly demonstrate that home
visits to patients are effective in modifying risk factors.
The program of educating medical assistants developed
in Aktobe takes into account patients’ behaviors and
attitudes and emphasizes the importance of monitoring
of blood pressure, blood lipids, body weight and other
factors that contribute to cardiovascular and all cause
mortality [26, 28, 32].

The main advantages of the study include its
experimental design, novelty in recruiting medical
students as physician assistants and practical
importance of the findings. If replicated in other setting,
the results may be used as an evidence for improvement
of rehabilitation of AMI patients after discharge from
the hospital. The CONSORT guidelines were followed
in planning and implementing the study as well as
the presentation of its results [16]. Detailed analysis
of the differences in physical activity, mental health
and the quality of life between the intervention- and
the control group will be presented in our subsequent
publications.

The results of the study should be interpreted and
generalized taking into account some potential limitations.
The average age of our patients was 57 years, which
is younger than one may expect in other settings. The
patients from the remote rural areas did not participate
in the study due to transport limitations. Moreover,
patients with severe co-morbidities were excluded that
limits generalizability of our findings to the patients living
in towns and with no severe co-morbidities. The patients
were not blinded in relation to the intervention, therefore
some placebo effect related to health-promoting factors
associated with communications cannot be excluded.
Although our findings should be interpreted with caution
keeping in mind potential limitations of the study, they
suggest that the program seems to be efficient to control
risk factors and clearly demonstrates health benefits.
Nevertheless, we recommend our study in other settings
using large samples before the program is recommended
for implementation in Kazakhstan.

Conclusions

Our results demonstrate that the program of public
health rehabilitation of patients after AMI is effective
in terms of risk factor management and compliance to
treatment. The program seems to be well-accepted by
the patients and is relatively easy to implement in other
regions after replication of our study in other settings.
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