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Abstract

Introduction. Endovascular stenting for atherosclerotic stenosis in the intra- and
extracranial arteries is a minimally invasive procedure, but comprehensive studies on long-
term complications following COVID-19 infection are lacking. Given the potential for
increased rates of stent thrombosis, stroke, myocardial infarction, and mortality among
COVID-19 patients, understanding the long-term outcomes of stenting for extra- and
intracranial atherosclerotic stenosis is crucial for public health. This study addresses the
dearth of extensive research on the long-term adverse outcomes associated with endovascular
stenting procedures in patients who have experienced atherosclerotic stenosis in intracranial
and extracranial arteries following COVID-19 infection.

Materials and methods. This retrospective study analyzed data from a tertiary hospital
database, focusing on individuals who underwent extracranial or intracranial atherosclerotic
stenting procedures at the Central Clinical Hospital JSC, Department of Neurosurgery,
between 2016 and 2017, before the COVID-19 pandemic. The primary outcome measures
evaluated were the incidence of stent thrombosis, ischemic stroke, myocardial infarction, and
all-cause mortality.

Results. This study consisted of 81 participants, of whom 32 had a prior COVID-19
infection confirmed by PCR, antigen, and antibody testing, forming the COVID-19 group,
while the remaining 49 comprised the control group. The analysis revealed no statistically
significant differences in mortality, stroke, and myocardial infarction rates between the
COVID-19 and control groups. However, high blood pressure was found to be a significant
predictor of mortality and stroke. The binary logistic regression analysis indicated a trend
toward increased cardiovascular risk with smoking, but the association did not reach
statistical significance. While smoking remains a major modifiable risk factor for vascular
disease, further studies with larger sample sizes are needed to confirm its specific impact in
post-stenting patients.

Conclusion. While COVID-19 infection did not significantly influence long-term
mortality, stroke, or myocardial infarction rates, elevated blood pressure, smoking, and high
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stress levels were associated with worse outcomes. These findings highlight the importance of
managing cardiovascular risk factors in patients undergoing endovascular stenting

Keywords: atherosclerosis; stroke; risk factors; intracranial stenosis; extracranial
stenosis; COVID-19; public health; in-stent thrombosis; myocardial infarction

Introduction. Atherosclerotic disease is a chronic condition characterized by the
accumulation of lipids, inflammatory cells, and fibrous tissue within the arterial walls, leading
to plaque formation [1]. This process can result in stenosis, or the narrowing of the arterial
lumen, which impedes blood flow and increases the risk of ischemic events, such as stroke
and myocardial infarction [1,2]. Intracranial and extracranial stenosis, particularly in the
carotid and vertebral arteries, is a major cause of cerebrovascular events, contributing
significantly to morbidity and mortality worldwide [3].

The clinical management of atherosclerotic stenosis has evolved over recent decades,
with endovascular stenting emerging as a minimally invasive and effective treatment modality
[4]. Stenting restores vascular patency and stabilizes plaques, reducing the risk of embolic
events [5]. However, patients undergoing stenting remain at risk for complications such as in-
stent thrombosis, restenosis, and vascular inflammation, especially when compounded by
systemic factors, like smoking, hypertension, or diabetes [5,6].

The COVID-19 pandemic introduced an additional layer of complexity to managing
atherosclerotic disease. COVID-19 is associated with heightened pro-inflammatory and pro-
thrombotic states, which may exacerbate vascular complications in patients with pre-existing
conditions [7]. Understanding the interplay between COVID-19 infection and the long-term
outcomes of intracranial and extracranial stenting is critical for optimizing patient care and
improving prognoses [8].

This study aims to address the gap in research by examining the long-term outcomes of
endovascular stenting in patients with atherosclerotic stenosis who were affected by COVID-
19. By comparing these outcomes with those of a control group, this study provides insights
into the potential impact of COVID-19 on vascular interventions, contributing to the broader
understanding of how systemic diseases influence cerebrovascular health.

Materials and methods

Study Design and Patient Population

This study retrospectively analyzed data from a tertiary hospital database. The patient
population consisted of individuals who underwent extracranial or intracranial atherosclerotic
stenting at the Central Clinical Hospital JSC, Department of Neurosurgery, between 2016 and
2017, before the COVID-19 pandemic. The primary outcome measures evaluated were the
incidence of stent thrombosis, ischemic stroke, myocardial infarction, and all-cause mortality.
This study included patients who underwent extracranial or intracranial atherosclerotic
stenting procedures. The control group consisted of patients who tested negative for COVID-
19.

This retrospective study analyzed data from a tertiary hospital database. The patient
population consisted of individuals who underwent extracranial or intracranial atherosclerotic
stenting at the Central Clinical Hospital JSC, Department of Neurosurgery, between 2016 and
2017, before the COVID-19 pandemic. Patients were followed up until December 2023, with
a mean follow-up duration of six years.

Patients from 2018 and 2019 were not included in this study to ensure a clear distinction
between pre-pandemic stenting cases and those potentially impacted by pandemic-related
healthcare system changes. Additionally, many patients who underwent stenting in 2018 and
2019 had incomplete follow-up data due to the disruptions caused by the COVID-19
pandemic, limiting the reliability of long-term outcome assessments.
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The primary outcome measures evaluated were the incidence of stent-related
complications (such as in-stent thrombosis and restenosis), ischemic stroke, myocardial
infarction, and all-cause mortality. Given that this study focused on patients with intracranial
and extracranial stenting, complications related to stents were considered a primary endpoint
to capture clinically relevant vascular outcomes.

Patients were stratified into two groups based on COVID-19 status during the follow-up
period. The COVID-19 group included individuals with a history of COVID-19 infection
confirmed by PCR, antigen, and antibody testing. The control group comprised patients
confirmed as COVID-19 negative using the same diagnostic tests.

Due to the retrospective nature of this study, the precise timing of COVID-19 infection
for each participant was not always available. However, based on hospital records and follow-
up questionnaires, infection dates generally ranged from 2020 to 2022. Follow-up evaluations
were conducted at regular intervals (3 months or 1-year post-stenting), and any major adverse
events (stroke, myocardial infarction, mortality) occurring post-COVID-19 were documented.

Sample Size Determination

Although this study was retrospective in design, a post hoc power analysis was
conducted to ensure that the sample size was adequate for detecting meaningful differences
between the COVID-19 and control groups. Based on preliminary data and effect size
estimations, the study was powered to detect differences in mortality, stroke, and myocardial
infarction outcomes at an alpha level of 0.05 and a power of 80%. The final sample size of 81
participants met these criteria and was deemed sufficient for the planned statistical analyses.

100 patients with extra and intra cranial stenosis were operated at the Central

Clinical Hospital JSC, Department of Neurosurgery, between 2016 and 2017

\ 4

12 patients were lost to follow-up

A\ 4

7 patients had refused to participate

A 4

A comprehensive evaluation by PCR,

antigen, and antibody testing

A 4 A 4

32 patients in COVID group 49 patients in control group

Figure 1. Inclusion and exclusion flowchart.

Survey Questionnaire

All the participants or their representatives provided voluntary informed consent and
were sent the questionnaire “Assessment of the Risk of Complications Following
Cerebrovascular Atherosclerotic Stenting” (copyright certificate No. 30993, issued on 9
December 2022). Our center specifically developed the questionnaire in collaboration with
the Public Health Department to address this study’s objectives. It was used to collect data on
(1) treatment outcomes, including stroke, myocardial infarction, and mortality; (2) the number
of months post-procedure that the outcome occurred, and (3) risk factors, such as lifestyle,
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nutrition, medication adherence, and management of concurrent conditions. The questionnaire
was presented in Kazakh and Russian and consisted of 33 questions. The questionnaire can be
found in Supplementary Material S1.

This study complied with the ethical principles outlined in the Declaration of Helsinki
and received approval from the local bioethics committee of the Kazakhstan School of Public
Health, a medical university in Kazakhstan (NeIRB-A333, date 05.01.2023).

Predictive Model

A predictive model was developed using binary logistic regression [9] to estimate the
probability of mortality, stroke, and myocardial infarction based on various risk factors. The
model incorporated factors such as the severity and treatment setting of the COVID-19
infection, location of atherosclerotic plaques, smoking status, body mass index, changes in
body weight, sex, age, stress levels, sleep duration, physical activity patterns, adherence to
medication regimens, and type of stent used during the surgical procedure.

Stress levels were assessed using a standardized patient questionnaire, which included
self-reported measures of perceived stress, sleep disturbances, and anxiety symptoms.
Responses were scored using a Likert scale, with higher scores indicating greater stress levels.
Additionally, medical records were reviewed for documented stress-related symptoms such as
hypertension spikes and physician-reported psychological distress.

Statistical Analysis

The Shapiro-Wilk test was used to assess the normality of the distribution of the
measured variables. Non-parametric quantitative data were analyzed using the Mann—
Whitney U-test, while parametric data were analyzed using Student’s t-test. Fisher’s exact test
was applied to examine the nominal data. Pearson’s chi-square test was leveraged to evaluate
the strength of associations, and the effect size was quantified using Cramer’s V metric.

Binary logistic regression modeling was employed to evaluate the impact of various
factors on the likelihood of developing complications. The coefficient of determination was
calculated using the Nagelkerke method. Sensitivity and specificity were determined through
the formulas Se = TP/100% and Sp = TN/100%, as well as by constructing an ROC curve.

Statistical significance was set at a p-value of less than 0.05. All the analyses were
conducted using the SPSS statistical software, version 26.

Results

Patient Characteristics

The final study cohort consisted of 81 participants, with 32 individuals in the COVID-
19 group and 49 in the control group. The average follow-up duration was six years (mean:
6.2 + 1.1 years, range: 5.5—7 years), with the last recorded follow-up in December 2023. For
the COVID-19 group, the mean time from stenting to COVID-19 infection was 4.3 = 1.5
years. Among them, nine patients experienced COVID-19 in 2020, 16 in 2021, and 7 in 2022.
The mean time from COVID-19 diagnosis to the occurrence of vascular events (stroke,
myocardial infarction, or death) was 15.8 = 4.2 months.

The two cohorts did not exhibit statistically significant differences in terms of sex or
age, as seen in Table 1.

Table 1. Patient characteristics

COVID-19 Control p-Value | Effect Size

Gender

Male | 81.3% (26/32) | 65.3% (32/49) | 0.095 | 0.173 (0.138)

Female | 18.8% (6/32) | 34.7% (17/49)

Age | 653+7.1 66.6 + 6.9 0.947
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Data are % (n/N) or Mean + SD. SD: standard deviation.

In the COVID-19 group, the severity of illness varied, with 9 patients experiencing
mild, 16 moderate, and 7 severe COVID-19 cases. Regarding the treatment setting, 16
patients were managed at home, 4 received day-patient care, and 12 required full
hospitalization, as seen in Table 2.

Table 2. Characteristics of COVID-19

COVID-19 Characteristic | % (n/N)
Severity of symptoms

Mild 28.1% (9/32)
Average 50.0% (16/32)
Severe 21.9% (7/32)
Location of symptoms

At home 50.0% (16/32)
Day-patient facility 12.5% (4/32)
Hospital 37.5% (12/32)

The most common endovascular stent used by the study participants was the Protégé
stent. Medication adherence, including antiplatelet therapy, was assessed in both the COVID-
19 and control groups. All the patients were required to take antiplatelet agents for 6 months
following their endovascular procedure. In the COVID-19 group, 10 patients fully adhered to
the antiplatelet regimen, 13 adhered intermittently or in cycling patterns, and 9 did not take
the medication as prescribed. Similarly, in the control group, 21 patients adhered to the
antiplatelet therapy, 15 adhered partially or cyclically, and 13 did not take the medication. The
differences in medication adherence between the two groups were not statistically significant,

as seen in Table 3.

Table 3. Medications and adherence to prescribed dosage.

Medication Type Adherence COVID- | Control |p- Effect
19 Value | Size
Anti-hypertensives Yes 50.0% 63.3% 0.421 |0.183
(16/32) (31/49) (0.421)
Only when 28.1% 12.2%
hypertension was (9/32) (6/49)
elevated
Irregular usage 9.4% 8.2%
(3/32) (4/49)
No 12.5% 16.3%
(4/32) (8/49)
Lipid-lowerings Yes 31.3% 42.9% 0.699 | 0.092
(10/32) (21/49) (0.699)
Sometimes or in 40.6% 30.6%
dosing cycles (13/32) (15/49)
No 28.1% 26.5%
(9/32) (13/49)
Antiplatelets Yes 31.3% 42.9% 0.699 | 0.092
(10/32) (21/49) (0.699)




BECTHUK KA3HMY Ne2 (73) — 2025

ISSN 2524 - 0684 e-ISSN 2524 - 0692
Sometimes or in 40.6% 30.6%
dosing cycles (13/32) (15/32)
No 28.1% 26.5%
(9/32) (13/49)
Mandatory course of Yes 15.6% 24.5% 0.299 |0.294
antiplatelets regimen after (5/32) (12/49) (0.299)
the surgery Stopped after 1 12.5% 20.4%
month (4/32) (10/49)
Stopped after 3 28.1% 12.2%
months (9/32) (6/49)
Stopped after 6 37.6% 24.5%
months (12/32) (12/49)
Stopped after 12 0% (0/32) | 8.2%
months (4/49)
No 6.2% 6.1%
(2/32) (3/49)
Unknown 0% (0/32) | 4.1%
(2/49)
Blood-sugar lowerings Yes 31.3% 38.8% 0.399 |0.092
(10/32) (19/49) (0.399)
No 68.6% 61.2%
(22/32) (30/49)

Data are % (n/N)

Long-Term Outcomes

To assess whether COVID-19 severity influenced long-term outcomes, we stratified
patients into three subgroups: mild (n = 9), moderate (n = 16), and severe (n = 7) COVID-19
cases. The key outcome measures (mortality, stroke, and myocardial infarction) were
compared across these subgroups.

The overall mortality rate was 21.9% in the COVID-19 group and 34.7% in the control
group, but this difference was not statistically significant (p = 0.271). However, patients with
severe COVID-19 infections had the highest mortality rate (42.9%) compared to those with
mild (11.1%) or moderate (18.8%) COVID-19 cases (p = 0.041). The causes of mortality in
the COVID-19 group included stroke, COVID-19, other causes, and unknown causes.
Similarly, in the control group, the causes of mortality were stroke, myocardial infarction,
other causes, and unknown causes. These differences in mortality causes between the two
groups were not statistically significant, as seen in Table 4.

Regarding stroke, the overall incidence was 56.3% in the COVID-19 group and 44.9%
in the control group. Although this difference did not reach statistical significance (p = 0.052),
the observed odds ratio of 1.4 (95% CI: 0.55-3.25) suggests a meaningful clinical trend
toward increased cerebrovascular events among post-COVID patients. Stratified analysis
revealed increasing stroke rates by severity: 3 of 9 patients (33.3%) in the mild group, 7 of 16
(43.8%) in the moderate group, and 5 of 7 (71.4%) in the severe group. Although these
differences did not reach statistical significance (p = 0.19, Fisher’s exact test), the data
suggest a dose-dependent trend between COVID-19 severity and cerebrovascular risk.

The myocardial infarction rate was 3.1% in the COVID-19 group, while in the control
group, it was 4.1%. The odds ratios for mortality and myocardial infarction in the COVID-19
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group compared to the control group were both 0.5. However, these differences were not
found to be statistically significant, as seen in Table 4.

The data analysis revealed that individuals with severe COVID-19 infections
experienced significantly higher mortality rates compared to those with mild COVID-19
cases. Furthermore, the severe COVID-19 cohort exhibited the highest incidence of
myocardial infarction. While a trend toward increased stroke risk was observed in the severe
COVID-19 group, this association did not reach statistical significance.

Timing of Events Relative to COVID-19 Infection

To evaluate the temporal relationship between COVID-19 infection and vascular events,
we assessed the incidence of major adverse outcomes within 3, 6, and 12 months following
COVID-19 diagnosis. Within 3 months post-infection, 2 strokes, 1 myocardial infarction, and
2 deaths were observed. Over the subsequent 6-month period, 5 strokes, 1 myocardial
infarction, and 4 deaths occurred. Finally, within 12 months post-infection, 10 strokes, 3
myocardial infarctions, and 5 deaths were documented. While there was an apparent increase
in cerebrovascular events during the first year after COVID-19, the difference in event rates
between the COVID-19 and control groups did not reach statistical significance.

Table 4. Long-term outcomes.

Outcome COVID-19 | Control OR (95% p- Effect Size
Cl) Value
Mortality 21.9% (7/32) | 34.7% 0.5 0.271 |0.114
(17/49) (0.212, (90.271)

Before the 0% (0/7) 29.4% (5/17) | 1.551)

pandemic

Missed 0 3

Causes of mortality 0 0.651 0.329 (0.651)

Stroke 14.3% (1/7) | 17.6% (3/17)

Myocardial 0% (0/7) 11.8% (2/17)

infarction

COVID-19 57.1% (4/7) | 0% (0/17)

Other 14.3% (1/7) | 52.9% (9/17)

Unknown 14.3% (1/7) | 17.6% (3/17)

Myocardial 3.1% (1/32) | 4.1% (2/49) | 0.5 0.588 | 0.092 (0.588)

infarction (0.053,

Before the 0% (0/1) 0% (0/2) 5.366)

pandemic

Missed 100% (1/1) 50.0% (1/2)

Stroke 56.3% 44.9% 1.4 0.521 | 0.070 (0.531)
(18/32) (22/49) (0.550,

Before the 3.251)

pandemic

Missed 0 4.5% (1/22)

ClI: confidence interval; OR: odds ratio.

Predictors of Outcomes
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The binary logistic regression analyses revealed that overall, maximum systolic blood
pressure, stress levels, and the type of stent used were statistically significant predictors of
mortality. Collectively, these factors accounted for 41.2% of the observed mortality.
Specifically, higher maximum systolic blood pressure and greater stress levels demonstrated a
significant positive association with the likelihood of death. The type of stent utilized showed
a varying association with clinical outcomes, with some types demonstrating a lower
probability of a lethal outcome, as shown in Table 5. The authors should specify how the
stress level was calculated.

Table 5. Predictors of mortality

Risk Factor Unadjusted OR (95% | p- Adjusted p-
Cl) Value | OR Value

(95% CI)

Max  systolic  blood | 1.005 (0.992-1.018) 0.466 1.042 (1.000, 1.085) | 0.049 *

pressure

Stress 1.586 (1.069-2.354) 0.022 * | 3.612 (1.192,| 0.023 *
10.943)

Stent 0.942 (0.775-1.145) 0.548 | 0.660 (0.404, 1.088)| 0.098

Sensitivity 0

Specificity 100%

Total percentage 74.3%

Nagelkerke R2 0.412

p-value 0.021 *

ClI: confidence interval, OR: odds ratio. * p < 0.05.

The binary logistic regression analysis revealed statistically significant associations
between stroke and elevated maximum systolic blood pressure as well as the number of
cigarettes smoked per day. These two risk factors collectively accounted for 53.4% of the
observed strokes. Specifically, higher maximum systolic blood pressure demonstrated a
significant positive relationship with the likelihood of experiencing a stroke, as seen in Table
6.

Table 6. Predictors of stroke

Risk Factor Unadjusted OR | p- Adjusted OR p-
(95% CI) Value | (95% CI) Value

Max  systolic blood | 1.015 (1.001, 1.028) 0.035* | 1.046 (1.007, | 0.019 *

pressure 1.086)

Number of cigarettes | 1.025 (0.976, 1.077) 0.320 1.077 (0.966, 1.2) | 0.182

per day

Sensitivity 0
Specificity 100%
Total percentage 53.8%
Nagelkerke R2 0.534
p-value 0.017 *

ClI: confidence interval; OR: odds ratio. * p < 0.05. Overall model fit: Nagelkerke R? = 0.534,
p = 0.017 (significant), indicating that overall model variables contributed to stroke risk.
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The binary logistic regression analysis showed a trend toward increased myocardial
infarction risk with smoking, but this association did not reach statistical significance
(adjusted p = 0.100). However, the overall model was significant (Nagelkerke R? = 0.236, p =
0.03), indicating that other risk factors in the model contributed to the prediction of
myocardial infarction, as seen in Table 7. This suggests that while smoking remains an
important cardiovascular risk factor, our sample size may have been insufficient to detect a
significant association in this cohort.

Table 7. Predictors of myocardial infarction.

Risk Factor Unadjusted OR (95% | p- Adjusted OR p-
Cl) Value | (95% CI) Value

Number of cigarettes per | 1.035 (0.993, 1.080) 0.107 1.037 (0.993, | 0.1

day 1.083)

Sensitivity 0

Specificity 100%

Total percentage 74.3%

R-Nigel Kirk square 0.236

p-value 0.03*

Cl: confidence interval; OR: odds ratio. * p < 0.05. Overall model fit: Nagelkerke R? = 0.236,
p = 0.03 (significant), indicating that overall model variables contributed to myocardial
infarction risk.

Discussion. This study examines the impact of the COVID-19 pandemic on the long-
term outcomes of patients who underwent endovascular stenting procedures before the
pandemic. It is one of the first investigations of this nature conducted in Kazakhstan,
exploring the association between COVID-19 infection, various risk factors, and the
development of long-term complications following neuroendovascular interventions. Our
findings underscore the significant association between severe COVID-19 and poorer long-
term outcomes in stented patients. We observed that those with severe COVID-19 had the
highest mortality rate and a markedly increased risk of myocardial infarction. These results
align with existing evidence that severe COVID-19 can induce a hyperinflammatory and
hypercoagulable state, exacerbating cardiovascular complications in vulnerable individuals.
While stroke incidence was highest in the severe COVID-19 group, the association did not
reach statistical significance, likely due to the limited sample size. Nevertheless, the observed
trend suggests that severe group COVID-19 statistically significantly (p = 0.048) increased
stroke incidence, suggesting that greater systemic inflammation and endothelial dysfunction
in severe COVID-19 may contribute to increased cerebrovascular risk.

During the COVID-19 pandemic, primary stroke centers and healthcare facilities
witnessed a significant decline in the number of stroke-related hospitalizations. This reduction
was associated with a global decrease in various medical interventions, such as intravenous
thrombolysis treatments and endovascular procedures. These procedures, including cerebral
angiograms, carotid artery stent placements for both symptomatic and asymptomatic stenoses,
as well as intracranial angioplasty and/or stent placements for stenosis, experienced notable
decreases of 55.4% and 45%, respectively [10,11].

Despite the lack of confirmed COVID-19 infection, patients undergoing endovascular
procedures during the pandemic experienced serious complications. For instance, the VERN
and COVER international multicenter observational study conducted during the COVID-19
pandemic revealed a significant increase in mortality rates across all types of endovascular
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interventions, even though most participants did not exhibit SARS-CoV-2 infection [12].
Before the pandemic, the reported in-hospital mortality rate following carotid stenting was
1%, while during the pandemic, the in-hospital mortality rate in the COVER study was
10.7%. Additionally, some researchers have identified an elevated susceptibility to both
arterial and venous thrombosis [7,13], as well as a higher risk of thromboembolism [14],
cerebral venous thrombosis [15], and thrombotic microangiopathy [16] involving multiple
organs in COVID-19 patients, including an increased likelihood of stent thrombosis. While
some reports have suggested an association between certain COVID-19 vaccines and
thrombotic complications, particularly thrombosis with thrombocytopenia syndrome
following viral vector vaccines [17], large-scale studies have indicated that the absolute risk
remains low and is outweighed by the protective effects of vaccination against severe
COVID-19 complications [18]. These factors synergistically contributed to a
disproportionately high intraluminal thrombus burden relative to mild underlying
atherosclerotic plaque [19]. As a result, the authors recommended considering the possibility
of deferring endovascular procedures [20].

The analysis of our results revealed that despite patients undergoing endovascular
stenting before the pandemic, the long-term complications did not show statistically
significant differences between the COVID-19 and control groups. While the rates of
mortality, stroke, and myocardial infarction were similar across the two groups, we identified
the impact of other risk factors. Specifically, we found that elevated blood pressure in the
long term was significantly correlated with an increased probability of death and stroke.
Furthermore, the number of cigarettes smoked per day exhibited a significant association with
the likelihood of myocardial infarction, and higher stress levels demonstrated a significant
relationship with the probability of mortality. The authors should specify how the stress level
was calculated.

The results indicate that higher stress levels were associated with an increased risk of
mortality, stroke, and myocardial infarction. Stress was evaluated using a standardized
questionnaire that incorporated measures of perceived stress, sleep disturbances, and anxiety
symptoms, in addition to hypertension spikes documented in medical records. Given that
chronic stress is known to exacerbate endothelial dysfunction and systemic inflammation,
these findings align with previous research linking stress to atherosclerotic disease
progression [21].

The complications observed during a COVID-19 infection can be attributed to a cascade
of pathological processes, including systemic inflammation throughout the body, impaired
blood clotting, and local inflammation of the blood vessel lining. To mitigate the
complications associated with systemic inflammation and coagulation disorders, some
researchers have advocated for the surgical removal of atherosclerotic plaques in extracranial
atherosclerotic lesions [16]. Nevertheless, the impact of COVID-19 on intracranial artery
stenting continues to be an unexamined area of research.

Conversely, some researchers advocate for a “carotid artery stenting-first” approach
during the COVID-19 pandemic, arguing that it is a safe and justified strategy. This
perspective suggests that prioritizing CAS as the initial treatment may help mitigate the
burden on healthcare facilities and ensure the timely and sufficient provision of care to
patients, particularly when healthcare resources are constrained [22]. Existing research
suggests that prioritizing carotid artery stenting as the initial treatment approach may be a safe
and justified strategy, even during the COVID-19 pandemic. This perspective contends that a
CAS-first approach for managing symptomatic carotid artery stenosis can remain a safe and
effective intervention, particularly for patients concurrently affected by COVID-19 infection
[14].
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While this study aimed to evaluate the impact of COVID-19 on long-term outcomes
after endovascular stenting, the actual results appear to reflect more the natural evolution of
atherosclerosis rather than a direct consequence of COVID-19 infection. Similar findings
have been extensively discussed in multiple other studies [23]. Given that the COVID-19
pandemic occurred more than three years after the initial procedures, its influence on vascular
complications might be less significant than expected [24]. This suggests that the progression
of atherosclerosis itself remains the dominant factor influencing long-term outcomes, rather
than the added impact of COVID-19.

Emerging evidence suggests that hybrid immunity—resulting from both vaccination and
natural infection—can lead to heightened immune responses, potentially contributing to
inflammatory and thrombotic complications [25]. While our study did not collect data on
vaccination or hybrid immunity status, this remains an important area for future investigation.
Prospective studies incorporating immune response profiling could provide deeper insights
into the role of hybrid immunity in patients with intracranial and extracranial atherosclerotic
disease undergoing endovascular interventions [26].

Unfortunately, the existing literature lacks comprehensive, rigorous data examining the
long-term outcomes and associated risk factors following stenting procedures for both intra-
and extracranial arteries and how these factors may impact subsequent prognoses. This
significant knowledge gap has been recognized by numerous researchers during the COVID-
19 pandemic era. Factors such as resource limitations, service closures to curb virus
transmission, and guidance to postpone surgeries until more urgent clinical presentations have
likely hindered surgeons’ ability to optimize patient care before interventions.

Study Limitations

This study has several limitations. First, its retrospective design restricts the ability to
establish causal relationships. Second, the single-center design in Kazakhstan may limit
external validity and generalizability to populations with different healthcare systems,
demographics, or treatment protocols. Third, the relatively small sample size, while adequate
based on power analysis, limits detailed subgroup analyses, such as distinguishing between
intracranial and extracranial stenting outcomes. Expanding the cohort by including patients
treated in 2018 and 2019 and reducing follow-up intervals to 3 months, 1 year, and 3 years
may improve statistical power and provide more structured insights into vascular
complications.

Fourth, while the patient questionnaire was specifically developed for this study, it has
not been externally validated, which may impact broader applicability. Fifth, the lack of
vaccination data prevents analysis of vaccine-related vascular outcomes, such as thrombotic
complications or hybrid immunity effects. Sixth, the study may have been underpowered to
detect smaller but clinically meaningful associations between smoking and cardiovascular
events, warranting further investigation with larger cohorts.

Another key consideration is the potential impact of post-COVID syndromes, which can
emerge 3 weeks to 1 year after acute SARS-CoV-2 infection. Since these conditions may
contribute to vascular complications, future research should systematically track post-COVID
symptoms to assess their influence on long-term cerebrovascular health. Lastly, the timing of
COVID-19 infection relative to major adverse events was not consistently available, limiting
the ability to analyze event clustering around the infection period.

Implications for Future Research

Future studies should incorporate detailed vaccination data to assess the impact of
vaccination on thrombotic risks in patients undergoing neurovascular stenting. A direct
comparison of outcomes between vaccinated and unvaccinated individuals could help
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elucidate this relationship. Additionally, the role of hybrid immunity as a potential modifier of
long-term cerebrovascular risk warrants further investigation.

Conclusion. The analysis revealed that the rates of mortality, stroke, and myocardial
infarction did not differ significantly between the COVID-19 group and the control group.
However, elevated blood pressure, increased cigarette consumption, and higher stress levels
were identified as significant predictors of long-term adverse outcomes. To better
comprehend the impact of COVID-19 on extra- and intracranial atherosclerotic stenting, more
rigorous and prospective data are required. The authors should specify how the stress level
was calculated.
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COVID-19-IbIH MAHJAEMUSF A JIEMTH ’KACAJFAH DKCTPA- ’KOHE
MHTPAKPAHHUAJIIBIK ATEPOCKJIEPO3/IbI CTEHTTEYIIH Y3AK MEP3IM/II
CAJJAPJIAPBIHA OCEPI: YINTHINT JEHTEJII MEKEMEHTH TOKIPUBECI

M.A. CAPIIAEB %, ILII. MAXAHBETXAH **, B.C. TYPJAJIMEBA 2,
A.T.MAIJIAH °, AK. )KYMABEKOB !, M.T. MYCABEKOB,
JLIIL. CYMEYMBETOB !, M.C. BEPIUXOJKAEB **, P. BAPAHKO-IIOHC °

! Kazakcran PecniyOnukace! Ilpesunenti Ic backapmachiHblH MenuuuHaNbIK OpTaabIFbIHBIH
¥YATTHIK rocnuTani, Anmarsl K, Kazaxcran

2 KasakCTaHbIK MEIMIHHA yauBepcuteTi "KoramIbIK IeHCaynbIK cakTay >Korapbl MeKkTeO1",
Anmartsl K, Kazaxcran

3 Kanansik ko 6eifini aypyxaHa >KoHE KOHCYJIbTaTUBTIK-INarHOCTUKAJIBIK OPTAJIBIFEL, Tapa3
K, Kazaxcran

4 Kazakcran Pecniybnmukacs! [Ipesunenti Ic backapmaceinbiy Meauiunanslk OpTaibIFbIHBIH
AypyxaHacel, AnMartsl K, Kazaxctan

> Anmb-Kacenmu aypyxanacsl, [Ilapmxa K, bipikken Apa® OMipiikTepi

Tyiingeme

Kipicnme. HMHTpa- >xoHe »JKCTpaKpaHHANJBIK aTEPOCKIEPO3/bIK CTEHO3 Ke3iHIe
DHJIOBACKYIISIPJIBIK CTEHTTEY — MHUHUMAJIIBI MHBA3UBTI mporeaypa oonransiven, COVID-19
UHQEKIMACBIHAH KEeHIHr y3aK Mep3iMal acKblHyjdap OOWBIHIIA >KaH-KAKThl 3epTTeyiep
xerkimikciz. COVID-19-6en aywsipran HaykacTapaa CTEHT TPOMOO3BI, WHCYJIBT, MHOKapJI
UHQApKTICl JKOHE OJIM-XKITIMHIH apTybl MYMKIH OoJFfaHJbIKTaH, OyJl Haykacrapia
CTEHTTEY/ICH KEWIHI1 y3aK Mep3iMIi HOTHKEJepl 3epTTey KOFaMIbIK JIEHCAYJBIK CakKTay
ywin Maueael. byn  3eprrey COVID-19 wundekuusceiHaH KeWiH MHTpa- JKOHE
OKCTPAaKpaHUAIIBIK  apTepusyiapAa  aTepoCKIEpPO3AbIK  CTEHO30€H  DHIIOBACKYIISPIBIK
CTEHTTEYZCH KEHiHT1 KaFbIMCBI3 Y3aK MEp3iMIl HOTHXKeNep/l 3epTTeyiH >KeTKUTIKCI3AIriH
menryre OarpITTalIFaH.

Marepuanmzap Men dgicrep. byn perpocnextuBti 3eprrey 2016-2017 xpuimapsl
nangemusra nerin Kazakcran PecnyOnmukacer [lpesunmenti Ic backapmackiabiH OpTaiibik
KITMHUKAJTBIK aypyXxaHacbIHbIH Hetipoxupyprus OeniMiHze UHTpa- HeMmece
SKCTPAKPAHHAIIBIK aTEPOCKIEPO3JIbIK CTEHTTEY JKYPri3UIT€H HayKacTap JIEpeKTepiH
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tannanael. Herisri HOTHKEIEp — CTEHT TPOMOO3BI, HWIIEMHSUIBIK WHCYIbT, MHOKapI
WH(}APKTICI )KOHE JKAJIIBI ©JIM-XKITIM KHULITIT1.

Horuxenep. 3eprreyre Gapnbirbl 81 Katbicymibl Kipai, onapabiH 32-cinge COVID-19
pactanran (IITP, aHTureH >xoHe aHTHIEHE ChlHaMajapbl apKeuibl) xoHe onap COVID-19
ToObIHA eHJl, KanraH 49 Kareicymibl Oakpiiay ToObiH Kypaabl. Tammay COVID-19 sxone
OakpuTay TONTAphl apachlHIAA OJIM-XKITIM, HHCYJBT >XKoHE HWH(APKT KHUiTIrT OOWBIHIIA
CTAaTHCTUKAIIBIK MAaHBI3bl aNBIPMAIIBUILIKTAPIbI aHBIKTaMaabl. JlereHMeH, apTepHusIIbIK
TUTIEPTEH3Us ©JIIM MEH WHCYJBTTIH €leyil OOJDKayIIbIChl PETiHAE aHBIKTAIIbl. BUHAPIIBIK
JOTHCTUKAIBIK PETPECCHSUIBIK Tajjay TEMEKi MICTYAiH >XYPEK-KaHTaMBIPJIBIK KayilnTepiH
apTThIpyFa OCHIMIUIIK Oap €KEeHIH KOPCEeTTl, OIpaK CTaTUCTUKAIBIK MaHBI3IbUIBIKKA KETKCH
xOK. Temeki mery MoAau(uKanusIaHATBIH HETi3ri Kayinm (axkTopbl OOJFaHBIMEH, OHBIH
CTEHTTEY/ICH KEeHiHI1 HAKThI 9CEPiH aHBIKTAY YIIIH YJIKEH KOJIeM/i 3epTTeyep KaKeT.

KopsiThinabsl. COVID-19 undexuuscsl y3aKk Mep3imMai eiM-KiTiM, HHCYJIBT HEMece
MUOKapl HHAPKTICI JIeHreliHe alTapiIbIKTall ocep eTIEereHIMEH, apTePUSUIBIK TUIIEPTEH3US,
TEMEKi IIEeTy >KOHE CO3BUIMAJbl CTPECC Hallap HOTHXKEIEPMEH OaitaHbICcThl O0mbl. By
HOTIDKEIIEP SHI0BACKYJISIPIIBIK CTCHTTEYACH OTKCH HayKacTapia YPEeK-KaHTaMBIPJIBIK Kayill
dakTopiapbiH 0aCKapyIbIH MaHbI3ABUIBIFBIH KOPCETEII.

Tyiiingi ce3mep: arepockiepo3; WHCYIBT; Kayill (akTOpiapbl; WHTPAKPAHUAIIBIK
CTCHO3; JKcTpakpaHuamablk creHo3; COVID-19; koramIbIK JeHCAylbIK; CTEHT IMIUTIK
TpoMO03

BJIMSTHUE COVID-19 HA OTJAJEHHBIE IIOCJEJACTBUA DKCTPA- U
HNHTPAKPAHUAJIBHOI'O ATEPOCKJVIEPOTUYECKOI'O CTEHTUPOBAHUAA,
BBIIIOJITHEHHOI'O 10 ITAHAEMMUWH: OIIBIT TPETUYHOI'O YUPEKIEHUA

M.A. CAPIIAEB *?, IILII. MAXAHBETXAH **, B.C. TYPJAJIMEBA 2,
A.T.MAIJIAH °, AK. )KYMABEKOB *, M.I'. MYCABEKOB *,
JIIIL. CYMEYMBETOB !, M.C. BEPJIUXOJXKAEB **, P. BAPAHKO-IIOHC °

! Haumonansusii Tocrmrans MeXHIHCKOTO ueHrpa Ynpasnenus /[enamu Ilpesmnenrta
PecnyOnuku Kaszaxcran», r.Anmarsl, Kazaxcran
2 KasaxcraHckmii  MeMITHHCKHIT Vuuepcurer "Boicmag Ilkona OOmecTBeHHOrO
3npaBooxpanenus", r.Anmarel, Kazaxcran

I'oponckass Muoronpoduneaas boneHunia n KoncynbratuBHO-muarnoctudeckuit LlenTp,
r.Tapa3, Kazaxcran

bonpuunia Menununackoro llentpa Vmpasnenms [Jlemamu Ilpesuaenta PecmyOmuku
Kazaxcran, r.Anmarsl, Kazaxcran
®Tocrrans Anb-Kacenm, . [Hapmxa, O0bennHEHHBIE Apabckue DMUPATHI

AHHOTanus

BBenenne. DHI0BacCKyIsIpHOE CTEHTHPOBAHUE IPU ATEPOCKIEPOTHUECKOM CTEHO3€
WHTpA- W DKCTPAKPAHUAIBHBIX apTepUil SIBISETCS MAJIOMHBA3UBHOW MPOIETYPOH, OIHAKO
KOMILJIEKCHBIE MCCIIEIOBAaHUs OTHANEHHBIX OCIOXKHEHMH mocne nepeHecénHoir COVID-19-
MHQEKIMM B HacTosIee BpeMs OTCYTCTBYIOT. C yuéTOM NOTEHIMAIbHOIO YBEJIWYEHHUS
4acTOThl TpomMOO3a CTEHTa, MHCYJIbTa, MH(pApKTa MHOKapJa U CMEPTHOCTH y MAIMEHTOB,
nepeHécmmmx COVID-19, wusydeHue OONTOCPOYHBIX HMCXOJOB CTEHTUPOBAHUS TIPH
aTepOCKIEPOTUYECKOM CTEHO3€ TMPEJCTABISAET BAXXKHOCTh JUISI CHUCTEMBI OOIIECTBEHHOTO
3apaBooxpaHeHusa. Hacrodimiee uccinenoBaHMe — BOCHOJHSET HEXBAaTKy  JAHHBIX O
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HEONArONMPHUATHBIX OTHAIEHHBIX IMOCICACTBUSX JHAOBACKYISIPHBIX BMEHIATEILCTB y TaKUX
MAIUEHTOB.

Marepuanbl U MeTOAbl. PETPOCICKTHBHBIM aHANW3 BBIMOJIHEH Ha 0a3e JaHHBIX
TPETUYHOTO MEIUIUHCKOro yupexaeHus — OpToneanyeckoro KIMHUYECKOTO TOCIIHUTANSA
AO «llenTpanpHas KIMHUYECKas OOMbHUIAY (OTHEICHHE Helpoxupypruu), rae B 2016—-2017
rr. 1o nangemun COVID-19 npoBoauiiocs sKCTpa- WM MHTPAKPAHHAIBHOE CTCHTHUPOBAHUE
Mo TOBOJY arepockiiepo3a. OCHOBHBIMH HCXOJaMU ObLTH TPoMOO3 CTEHTa, MIIEMHUYCCKUI
UHCYJIBT, UH(PAPKT MUOKAp/Ia U 00I11ast CMEPTHOCTb.

PesyabraTrel. B uccinenoBanume BriatodeHo 81  maumeHT: 32 manMeHTa  C
noarBepxkaéHHbIM COVID-19 (ITLIP, aaTturen, antutena) — COVID-rpynma; 49 nanueHToB
— KOHTpPOJIbHAS Tpymma. AHaJIU3 HE BBISBUJI CTATUCTUYCCKU 3HAYUMBIX PA3JIMYUN B YPOBHE
CMEPTHOCTH, WHCYJAbTa M HH(papKkTa MUOKapjaa Mexay rpymmamu. OQHaKo apTepuanbHas
TUTEPTEH3Us OKa3ajiach 3HAYMMBIM IPEAUKTOPOM JICTAIBHOCTH W HHCYJbTa. buHAapHas
JIOTUCTHYECKAs perpeccus MokKas3ajla TeHJICHIUIO K MOBBIIIEHHOMY PUCKY HMPH KYpPeHHH, HO
CTaTUCTHYECKOW 3HAYMMOCTH JOCTUTHYTO He Obuto. HecmoTps Ha 3TO, KypeHue ocraérces
MouuIIpyeMbIM (PaKTOPOM PUCKa, TPEOYIOIUM JaTbHEHIIEr0 H3YUCHHUS.

3akmouenue. Ilepenecénnas COVID-19 wundexkums He mokazana IOCTOBEPHOTO
BIIUSTHUS HA OT/AJIEHHbBIE UCXObI, TAKHE KAaK CMEPTHOCTh, MHCYJIbT U UH(DAPKT, MOBBIIICHHOE
apTepuanbHOE JaBlICHHE, KypeHHE M CTPECC aCCOMUHPOBAIUCH C YXYALICHHEM IPOTHO3a.
[TomyueHHble NaHHBIE MOAYEPKUBAIOT HEOOXOAUMOCTHh 3(PGHEKTUBHOTO KOHTPOJS (HaKTOPOB
CepACYHO-COCYTUCTOTO PUCKA Y MALMEHTOB, IEPEHECIINX CTEHTHPOBAHUE.

KiroueBble cJioBa: aTepoCKIepo3; HMHCYIBT; (DaKTOpbl PHCKA; HHTPAKpaHUAIbHBIHN
CTEHO3; 3KCTpakpaHualbHbIi creHo3; COVID-19; obmiecTBeHHOE 3JpaBOOXpaHEHHE; TPOMOO03
CTEHTa
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ABUAJIBIK KAJIBbI3 (MENTHA ASIATICA BORISS.) S9KCTPAKTBIHBIH
KAYHICI3AITTH BAFTAJIAY )KOHE MOP®OJIOTI' UAJIBIK EPEKIINEJIKTEPI

A.A. TA31U30BA, V.M. JATXAEB, A.Ill. AMUPXAHOBA, I''O. YCTEHOBA,
9.H. KAIICAJFIMOBA, K.K. KOJKAHOBA,, I'M. KAJIBIPBAEBA,
AM. KAHTYPEEBA, 3.5. AJUTAMBEPI'EHOBA, A.K. BAUZIYJIJIAEBA

«C.OK. AchenmuspoB ateiHmarsl Kaszak yiITTeik MmenuimHa yHuBepcHuTeT» KeAK,
Anmartsl K., Kazakcran PecriyOmmkacst

Tyiiinaeme

Kipicme. Asusuibik sxanosi3 (Mentha asiatica Boriss.) — aHTucenTUKaNIBIK, KaObIHYFa
KapCchl JKOHE  CIa3MOJIMTHUKAJIBIK KacHeTTepiMeH TaHbiMan kainoei3  (Mentha L))
TYKBIMAACBIHBIH K. Bysl eciMIIKTIH (apMakoJOTHUIBIK OEICeHIUTIr OMOIOTHSIIBIK
OenceHl KOCBUIBICTAP/BIH, COHBIH IIIiHIAE MOHOTEpHEHJep (MEHTOJ, MEHTOH, IYyJEroH),
ceckButepnenaep (B-kapuoduiieH) koHe (IABOHOMATAPIBIH IKOFApBl  KYPaMBIMEH
OaliaHbICTBI, oylap ar3ajarbl (PU3MOJOTHUAJBIK IPOLECTepre KelIeHJl ocep eTel.
®apMaKoJIOTHsUIBIK KAaCHUETTEPIHIH OH ocepiHe KapamacTaH, KehOip 3eprreynep (eHOIIbIK
KOCBUIBICTaD MEH TEpIIEHOUATAP Y3aK YaKbIT KOJJaHFaHIa HEMece >KOFapbl Jo3ajapja
He(po- JK9HE TeNaTOYBITTUIBIK TYIbIPYbl MYMKIH €KEHIH KOpCEeTe 1.

XKanyapnapra Kypri3zuireH Toxipuodesnep Korapbl KOHIEHTpALUAAAFbl a3UsJIbIK KaJIObI3
(Mentha asiatica Boriss.) skctpaktTapsl 0Oayblp, OyHpek jkoHE ackKa3aH TIHJIEPIH/C
TUCTPO(DUSIBIK ©3repicTep MEH HEKpO3Fa OKeldyl MYMKIH eKeHIH KepceTTi. ¥3aK YakbIT
JKOFaphl J103a/1a KOJIJIaHFaHJa Oayblp KacyllaJapblHBIH MHUTOXOHJPUSIIBIK OCICEHIUTITIHIE
e3repictep Oailikanabl, Oy 1K1 OpraHapAbIH 3aKbIMAAHYbIHA JIbII KEeJel.

Maxkcarbl. Asusutsik xanobi3 (Mentha asiatica Boriss.) SKCTpakThIHBIH KayilCi3/IiriH,
OTKIp ’KOHE CO3bLIMAJIbl YBITTHUIBIFBIH Oaranay.

Marepuanaap men aaicrep. 3eprrey canmakrtapsl 20-30 1, kacel 8-10 anransik,
arainsik (3) ak TycTi anbOMHOC THIKaHAapFa xyprizinai. anyapiap crangapTThl BUBapHii
KarJaiblHa YCTalbIM, 3epTTey OactanranFa eiin 10 KyHAiK KapaHTUHHEH OTTI.

OkeTpakT 14 KyH O0HBI 30H1 apKbUIBI IEPOPAIIB/IbI )KOJIMEH €HI 1311,

Toxipube askTaJFaHHAH KEWIH >KaHyapjiap JeKamuTalus OICIMEH OJNTIPUIAl, comaH
KeliiH Oayblp, OyHpeKk >kKoHE acKa3zaH TiHAEPiHIH MOP(OIOTHSIIBIK >KOHE THUCTOJIOTHUSIIBIK
3epTTeyJepi THCTOJOTHSUIBIK JKANMbl KaObUIaHFAaH MPUHIUNTEPre COWKEC TeéMaTOKCHIIMH-
903MH OOSyBIMEH >KYPri3iii.

Hotuxkenep. bakpiiay TOOBIHBIH ar3ajap KYPBUIBIMBIHIA aWTapibIKTall e3repicTep
Oaiikammasel. 500 MI/KT 103achlH ajiFaH ToNTa OYHWpeK CTPOMACHIHBIH ICiHYI JKOHE acKa3zaH
Oe3zepl SNMUTENUHIHIH TApeHXUMATO3Abl TUCTPOUsCH aHbIKTaNAbl. 2000 MT/KT mo3ackIHaa
OaybIp/la HEKpO3 OIIaKTapbl, OYHpeK e3eKulenepi SMUTEIUHIHIH TericTenyi, COHAali-aK
ackaszaH TiHJEepiHiH iciHyl Oaikamasl. S000 Mr/Kkr mo3aceiHaa OaybIp/ia KeH KeJIeMJll HeKpOo3,
ACKa3aHHBIH IIBIPHIIITE KAOATBIHBIH OY3bUIYBI XKoHE OyHpekTeple aWKbIH IUCTPODUSIIBIK
e3repicTep aHbIKTaJIbI.

KopbIThIHABI. AJIBIHFaH JEPEKTEp a3MsUIBIK KalObI3 SKCTPAKTHIHBIH YHITTHUIBIFBIHBIH
Jl03aFa TOYeNJIl CHUIAThIH pacTaiael. Jlo3a apTKaH calblH ar3ajiapAarbl MOP(OIOTHSIIBIK
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e3repicTep 3aKbIMIAHYJBIH  aWKbIH (renaTto oHE HEe(POYBITTBUIBIFBIH)  OenriuiepiH
KOpCETEeIi.

Tyitinai cesmep: azusuibik xasnoei3, Mentha asiatica Boriss., ybITTBUIBIK, MOp(OIIOTHS,
OaybIp, OYipeK, (GeHOT KOCBUIBICTAPHI, T€NaTOYBITTHUIBIK

Kipicnme. Taburarra epinrynginep (Lamiaceae) tykbpiMaacsiHblH 250-r¢  KYBIK
TYKBIMJIAChI xkoHe Oykin onmemae tapanran 7000-man actam typi Oap. TepameBTik oceprep
TYPFBICBIHAH €PIHTYIIALIED TYKbIMIACHIHBIH x)anob3 (Mentha L.) TybichiHa KaTaThIH ©CIMIIIK
TypJiepi KaObIHyFa Kapchl, MUKpPOOKa KapChl )KOHE ac KOPBITY KaCHETTEPIMEH TaHbIMal, Oyl
oJlapJbl 16N METUIIMHACKI MEH JSCTYpJal MEIWLMHAZAa MaHbI3Abl Kypamjac OenikTepre
aitHanabIpaas! [1]. FeuteiMu monengepre colikec oCiMIiKTEpiHiH AQHUp Maiaapsl acKa3zaH-iIIeK
JKOJIAPBIHBIH OY3bUTYBIH, TITIPKEHI€H 1IIeK CHHAPOMBIH, MUAITHUSI MEH HEBPAITHUSIHBI €My
yurin kosmaubutaael [2-5]. ConbiMeH Kartap, Oy Maitmapasiy Trichophyton rubrum skone
Microsporum canis-ke Kapchl CaHbIpayKyJIaKKa Kapchl OeICeHAUTIN pacTaiisl [6].

Asusneik kanOb3  (Mentha asiatica Boriss.) ocel  epinryamiiep (Lamiaceae)
TYKbIMIAchl, skanob3 (Mentha L.) Tysiceinbin 25-30 TypiHiH OipiHe »kaTaabl. A3HSIBIK
xanob3 (Mentha asiatica Boriss.) Ayrancran, Onrycrik-Opransik Keitaii, Mpan, Hpak,
Kazakcran, Keipreiscran, Toxikcran, Tuber, Typikmenctan, ©30ekctan sxone IlIbiHxkaH
CHSKTHI aiimakrapna tapanran [7-10]. KimumarTelk Tapainy epekemikTepiHe OaiiaHBICTBI
BUTFAJIIbI, KOHBIP)Kal KIIMMATThI CYUTIII ©CIMAIKTEp KaTapbiHa skatafsl [11].

Bbyn eciMaik e3iHIH eMIiK KacueTTepi MeH (apMareBTUKAJIBIK KOJIaHy MOTEHIIHAIIBIH
aHBIKTAUTBIH  (JIABOHOMATAP/bI, TEPHEHOUATAPIbl KOHE (EHONIBIK KOCBUIBICTAp/Ibl
KAMTUTBIH 0ail (UTOXMMHUANBIK KypaMbIMeH epekieneHeni [12-15]. Asusanblk kanObi3
Mentha asiatica Boriss.) ockl aiimMakTapablH ASCTYpJli MEIUIMHACHIHIA MAaHBI3IBI POl
aTKapaZbl JKOHE OPTYpPJ aypylapisl emJey YUIH KoigaHeuiafpl. JlocTypii MeauimHa
TOXKIpUOECIHAE OChl OCIMAIKIECH >KacallfaH Hopi-IopMeKTep KeOiHAe TUMbSH 3(up Maibl
KOCBUIFaH KYPFaK AIKCTpPaKTTap TYPIHIE Ke3aecedi, Oy onapibl Tepi aypysiapblH, COHBIH
inriHe 9K3eMaHbl eMeyae ThiMai eteri [16-18].

ToxipuOenik 3epTreynep KepceTKeHieh, a3usuiblK kanobi3 (Mentha asiatica Boriss.)
HKCTpPAKThIIapel OipKaTap MHaTOTreHIepre Kapchl alKbIH MHKpPOOKa Kapchl OelICceHAUTIKTI
Kepcereal, Oyl OHbl TaOMFU MHKPOOKa Kapchl areHTTepAl KYpYyJbIH MEpCIEeKTHBAIbI
Kypamjac Oemiri eteni [19].

ConbIMeH Kartap, asusutblK skanOb3abiH (Mentha asiatica Boriss.) kaObiHyFa Kapchl
Kacuerrepi ©Oap. dDnaBoHouaTap MeH (EHONIBIK KOCBUIBICTAPJBIH JKOFaphl MeJepi
OCIMIIKKE aHTHOKCHUJAHTTHIK KAacHeTTep Oepeni, OyJ OHBI TOTHIFY CTPECCIH TOMEHJIIETYTe
OaFpITTaNIFaH TaFraMJIbIK Kocmajap MeH (apMaleBTHKAJBIK Mpernaparrap YIIiH MaHbI3bl 30p
kommoHeHT etexi [20,21].

Asmsnbik xanob3aeiH (Mentha asiatica Boriss.) mpemapartapsl (hapMaKoJIOTHSITBIK
KAacHeTTepl KaFbIHAH THIMJII OOJFaHBIMEH, Keibip 3eprreyinep (eHONABIK KOChIIbICTAp MEH
TEPIIEHOUTAP/IbIH Y3aK MEP3IMJIIK MaijanaHy HeMece )KOFaphl Jo3ajap KafaaibiHaa Oyipex
neH OaybIpFa YBITTBI 9cep €Tyl MYMKIH eKeHiH kepcere/i. Ochl atainFraH GakTopiapibl ecKepe
OTBIPBIN, a3usuIbIK JkanOb3 (Mentha asiatica Boriss.) SKCTPaKTBIHBIH YBITHITBUIBIFBI MEH
Kaylrci3airin 6aranayra OarbITTaAIFAH 3€PTTEY O3CKTLIITT AalKbIHIaIa b,

Makcatbl. A3usuibik xanob3 (Mentha asiatica Boriss.) 3KCTpakThIHBIH KayilCi3airit,
OTKIp ’KOHE CO3BIIIMAJIbI YHITTHUIBIFBIH Oarainay.

3epTTey MaTpHaIAapbl MeH JicTepi.

3epmmey  oiCymbICLIHbIY  Hecizel  mMamepuanoapvl  pemiHoe  KOJOAHBLIObL:
Toxipube canmarsr 20-30 T, 8-10 anra »acrarbl ak Tycti, araiablk (J) amsOMHOC
THIIKAHapbIHA KYprizuiai. YKaHyapiapslH JKaraaibl KaJIbIITEI OOJIIBI dKOHE OJlap apHanbl
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NaTOTeHJCPMEH JdcepieHOereH JKOHE TEHETHKAIbIK MoAu(UKanusiIapra YIIblpaMaraH.
Yarinepain emmemi  ykcac 0acka Ja  OKCTPAKTTApAbIH ocepi Ke3iHiae TiHAepJeri
THCTOJIOTHSUIBIK ©3TepicTepiH BapuadeIbAUIirT Typalibl CUIATTANATBIH ACPEKTepAl Herisre
aJia OTBIPBIII, CATIBICTHIPBUIBIN ecenTeni. Ecenrtey TonTap apacklHIaFbl albIPMAIIbUTBIKTAPIbI
0,05 manpabUILIK AeHreringe «G*Powery OarnapiamMachiH naiiagana OTHIPBII KYPri3iii.

Xanyapnap ctaHmapTThl BUBApHUil )KaFIalbIH/Ia YCTAIIBII, a3bIKIIEH KaMTaMachl3 eTiJII.
Bapneik xanyapiap Toxipubere aerin 10 xyH Ooiibl KapaHTHHTE OPHAJIACTHIPBUIIBI, Oyl
CBIPTKBI (paKTOPJIAPABIH 3EPTTEY HOTHIKEIEPIHE BIKHAT €Ty MYMKIHAITIH OoJasipMay
MaKCaTbIH/1a OPBIHIAJI/IbI.

3eprreyre Oapiabirbl 40 THIMIKAH KATBICTHIPBUIIBI, OJIAp TOPT TOMKA OeJiHi: OakbuIay
T0o0BI, 500 Mmr/kr, 2000 mr/kr >xone 5000 Mr/kr mo3amapibl KaObUIIaraH SKCHEPUMEHTTIK
tontap (op Tomnta 10 sxanyapnaH). TelKaHAap Ke3AEHCOK Typle TOPT THKIPUOENiK TOMKa
OeiH[i, TONTapAbl KaJBINTACTHIPY Ke3iHAe KyHeni Karenepii OoiaplpMay MakcaThIHIA
Microsoft Excel 6arnapimamacsl apKbUIbl KE3J€HCOK caHaap 9/1iC KOJIIaHbLI/IbI.

3epmmey adicmepi:

1. baxvinay mobwi: byn Tonka QU3NOIOTUSIBIK epiTiHAL Oip PETTIK 30H]
APKBUIBI IEPOPAITBIII SHT131III.

2. Exinwi mon: byn Tonka mpenaparTbiy Oip peTTik mo3ackl S00 mr/kr
nepopaibIi 0ip peTTik J03a1a TYpAe 30HIEH SHTI3UIII.

3. Ywinwi mon: byn Tonka npenaparThiy korapbl g1o3ackl — 2000 Mr/kr
Oip peTTiK J103aj1a Mepopaibii TypAe Oepisii.

4. Tepminwi mon: byn Tonka npenapaTTbiH eH koFapbl Jo3ackl — 5000

MI/KT Olp peTTiK J03a/1a NepOopaIbIl )KOJIMEH EHT 13111

OKCTPAKTThI €HT13y 9p TOI YIIIH TAYJIK YaKbITHIHBIH HEMece Mpoleaypaiap Ti30eriHin
oCepiH a3aliTy MakcaThlHJIa KE3JEMCOK TOpTIMMeH Xypri3ual. Teimkanpap Oap Topiap
MHKpPO-0pTa dcepiiepiH OoibIpMay YIIiH BUBApHUAIE Ke31eHCOK OpPHATACTBIPbUI/IBL.

3epTTey «COKbIp 9Jic» OOWBIHIIA OKYPri3uidl: OSKCTPAKTThl EHII3yIl JKOHE
THCTOJIOTHSUIBIK TpenapaTTap/ibl Tajlaybl KY3ere achblpFaH 3epTTeyLIUIep >KaHyapiap.IblH
HAKThl TONTapfa >KaTaThlHbIH OlIMereH. byn HoTmkenepal Oaranay Ke3iHIE CYObEKTHBTI
OypMaayIbUIBIKTHI a3aiTyFa MYMKIHIIK Oepi.

bapunbik no3anap 14 xyH 0oiibl mepopaib/ii )KOJIMEH EHT13111, OyJI penapaTThiH KbICKA
Mep31M/Ii YBITTBIIBIFBIH JKOHE BIKTUMAJ Y3aK MEp3iM/JIi ocepiiepiH Oaranayra MyMKIHIIK Oepi.
Kanyapiap xkyH cailblH qucTpecc OenruiepiHiH (MbICalbl, OEICEHAUIIKTIH HeMece TIOETTiH
TeMeH/Ieyl) Oap-KoFbIHa OaKplIayFa anbiHbl. JKanyapiaapslH 3apaOblH a3aiiTy MaKCaThIHAA
nporenypanap Ke3iHJIe aHecTe3Wsi KOJNIAHBUIABL. [ yMaHABIK COHFBI HYKTENepre JIcHe
canmarbIHbIH 20%-1aH acTaM >KOFaTybl HEMece ©3/1iMHEeH KOPEKTEeHE ajIMaybl KaTKbI3bLI/IbI.

Toxipube coHbiHAa, 15-m11 KyHI OapibIK KaHyapiap J1a0opaTOpHsUIBIK THIbOTHHA
apKBUIBl JICKAMHUTALUS OMICIMEH ONTIpiIAl. AyTromncus OapbIChIHIAA MyIIenepae alKbiH
MaKPOCKOTHSIIBIK ©3TePICTEp AaHBIKTAIFAH JKOK, OYJI MPEnaparThiH OTKIP YBITTHUIBIFBIHBIH
JKOK €KEHIIT1H CHUIIATTal/IbI.

Ackazan, Oayblp >koHE OYHpeK TiHJEpl aJbIHBIN, OJiap HEUTpaibabl (opMaTUuHMEH
bukcanmsmanpl, Oyl TIHAEPAIH KYPbUIBIMBIH CaKTay YIIiH KaXeTTi mapa Oomabl. TiHzaep
CHHUPTTEPAIH JKOFAphl KOHIICHTPAIMSACHIMEH OHJENIN, MHKPOCKOIMSUIBIK 3epTTey YIIiH
JnalbiHAaN bl [MCTONOTHSIIBIK KECIHALIep TMCTOJNOTHSUIBIK OOSy/IbIH Kalmbl KaObUIIaHFaH
MPUHIMTNITEP] OOMBIHINIA TEMAaTOKCHJIMH MEH 303MHMEH OOSIIBIM, KacyIIaNbIK JEHIeiIe 1CiHY,
KaOBbIHY HEMece HEKPO3 CHAKTHI MOP(OIOTUSIIBIK ©3repicTepiH 0omysl Oarananis [22,23].

Hepexrepai Tangay YIIiH JEpeKTEepIiH Tapally CHUIAThIHA colikec keneTiH Kpacken-
Yomnucain mapamMeTpilik eMec KpUTepHidi KOJAAHBULABI, OJaH KeWiH JlaHH TecTi apKbUIbI
TONTAP apachblHIA JKYITHIK CATBICTHIPY KYprizuiai. Cratuctukansik eHaey GraphPad Prism
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OarmapnamacbiHblH, 9.0 HycKachl KeMeriMeH XKyprizuigi. MaueBneuiblk neHreii p<0,05
MoHIHE OeITICH].

Byn toxipube mpenaparThiH Kayilci3 103aIapblH aHBIKTay XKoHE 0oJamaK KIMHUKAIBIK
3epTTeyJepe OHbIH KOJJIAHBLTY KayINCI3IIrH KaMTaMachl3 €Ty YIIiH MaHbI3bl 30p. 3epTrey
MPOTOKOJIBI AJIJIBIH ajia aliblK JIEPEKKOp/Aa TipKeIMereH, ce0edi dKCIEpUMEHT KYPTri3iireH
coTTe Oi3/1H 3epTXaHaMbI3/a NOKIMHHUKAIBIK 3€pTTeyNep YUIIH MyHAal TipKey MiHIETTI
Tanam OOJIBIN Ta0bLIIMAFaH.

Horumxenep. Asusuibk xanob3 (Mentha asiatica Boriss.) 3KCTpakTBIHBIH OTKIP jKOHE
CO3bUIMaNBI YBITTHUIBIFBIH aHbIKTay «C.K.Achenauspos ateingarsl Kas¥YMVY» KeAK, b.
ATyabapoB aTbIHAAFBl 1prefi jkoHE KOoJMAaHOanbl MEIUIMHA FhUIBIMU-3€PTTE€Y HHCTUTYTHI
BuBapuiiiaae OMOITUKAIBIK JKEPTUTIKTI KOMUCCHSICHIHBIH 7 Kapamia 2023 xeutrbl Ne8 (144)
OTBIPBICBIHBIH XaTTaMachl HEri3iHzAe KYpPrizuial. 3epTXaHalbIK KaHyapJlapblHbIH 11K OpraH
TIHACPIHIH 3epTTey HOTHIXKECI KeJeciiel cumaTTaiabl:

Cyper Cyper 13. baysipabig Cyper 10. baysipbig

THCTOJIOTHSUIBIK KYPBUIBIMBI, ~ TUCTOJIOTHSIJIBIK KYPBUIBIMBI,  TUCTOJIOTHSUIBIK KYPBUTBIMBI,
reMaTOKCHIIMH-303UHMEH reMaTOKCHIIMH-203MHMEH reMaTOKCHIIMH-203MHMEH
6osutran (%200 HE) 6osutran (%200 HE) 6osutran (%200 HE)

Cyper 1. bakputay ToOBI )aHyapIapbIHBIH MYIIE TiHAEPIHE KYPri3iireH
THCTOJIOTHSUIBIK 3€PTTEY HOTHXKECI

Byiipex ©31HIH THCTOJOTHSIIBIK KYPBUIBIMBIH ©3Tepicci3 cakTaibl. [IIKi KOHE CBIPTKBI
KabaTTapbIHIa ©3repicTep OaikaiMaraH (cypet 1a).

BaybIpabIH KambIThl TUCTOMOTUSIIBIK KYPBUTBIMBI CAKTaIFaH. byi 6aybsIpaarbl OpTabiK
KOKTaMBIp JKOHE paauaiabpl OarbITTa TapThUIFaH Oayblp OanKajgapblHBIH ©3repMeyiMeH
cunarranaasl (cyper 19).

ACKa3aHHBIH THCTOJIOTHSUTBIK KYPBUIBIMBI ©3TrepreH KOK. LIIBIpBIITHI jkoHEe OYIIIIBIKET
KabaTTapbl aHBIKTaJIbIHFAH (cypeT 10).
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""Q'R\',

Cyper 23. ACKaSaHH“E:I»H‘

Cyp 2a. YpeKTlH |

TUCTOJIOTUAJIBIK KYPBIIBIMBI, TUCTOJIOTUAJIBIK KYPBIJIBIMBI,
TEMAaTOKCHUJIINH-203UHMCH 605IJIFaH TCMAaTOKCUIIMH-D03MHMCH 60}IJ'IF8.H
(x200 HE) (x200 HE)

Cyper 2. Exinmni Tom kaHyapJapbIHBIH MYIIE TIHAEPIHE KYPTi3UITeH TUCTOIOTHSUITBIK
3epTTey HOTHKEC]

XKanyapmnapra 500 mr/kr no3azna asusuibik skanobi3 (Mentha asiatica Boriss.) skcTpakTh
MIEPOPAITBII )KOJIMEH Oip PETTIK SHTI3UIII.

Byiipek TiHiHIH KypbUIbIMBI cakTanFaH. CTpoMaHbIH allKbIH iCIHY1 KoHEe Hedporuapos
Oaifkamanel. Bylipek xoimapsl imKi iCIHYIIH OCepiHEH jkanmnairaH. JKekenereH aiimakrapa
SMUTENMH AApONapbIHbIH OoiaMaysl TipkenreH. CTpoMaja ipl jKOHE ycCakK KemipIIiKTepiH
OIIIaKTaphl aHBIKTAJIFaH (CypeT 2a).

MHUKpPOCKOTIHSITBIK 3epTTey OaphIChIHAA acKa3aHHBIH OHEIINEH MIEKTECETiH aiiMarbIHIa
TUCTOJIOTHSUTBIK KYPBUIBIMBI CaKTaJIFaHBl aHBIKTAIIbI. TIHHIH aWKbIH ICIHYl OalKasiajpl.
XKexkeneren Oe3znepliH SMUTENUNIHIE MAPEHXUMATO3Abl AKYBI3ABIK TUCTpodus Oenrinepi
aHBIKTAABI (CypeT 29).

CypT 3a. BapI[LIH | Cyper 3a. BﬁeKTiH Cyper 36.

THECTOJIOTHSUTBIK KYPBUIBIMBI,  THCTOJIOTHSUTBIK KYPBLTBIMBI, AcKazaHHBIH
reMaTOKCHIINH-303MHMEH reMaTOKCUIIMH-203MHMEH TUCTOJIOTHSUIBIK KYPBUIBIMBIL,
6osutran (x200 HE) 6osutran (x200 HE) TeMaTOKCUIINH-D03UHMEH
6osutran (%200 HE)

Cyper 3. Yurismi Ton kaHyapiapbIHbIH MYIIE TiHAEPiHE KYPri3UIreH TUCTOIOT HSIIBIK
3epTTey HOTHKEC]
XKanyapmapra 2000 mr/kr mgosama aswsuiblk kanoer3  (Mentha asiatica Boriss.)
9KCTPAKTHI MEPOPaIIb/Il )KOJIMEH Oip PETTIK SHT13UIIl.
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BaybIpIbIH THUCTOJOTHSIIBIK KYpbUIBIMBI Oipiiama e3repreH. Keiibip Oemikrepinze
alikpIH iciHy Oaiikanabl. bayslp TiHnepiHiH keilOip OeikTepiHae sIpochi3, OIPTEKT1 KbI3FBUIT
Maccajgap TYpiHIE KOpIHETiH TelmaTOUUTTep TONTaphl aHBIKTANIbl. Hekposra yiblparan
xacymanap aiHanaceinna Kyndep xacymanapbinblH —nponudepanuscel  OalKanibl.
Cunycouarapa SpuTpOLUTTED KOHE )KEKeJIeTeH JICHKOIUTTEeP aHbIKTAIIBI (CypeT 3a).

byiipekTeri MOpGhOIOTHSIBIK ©3repicTep OYUpPEK >KOAaphl AMUTEIHHIHIH HEKPO3bIMEH
CHUMATTAJIBI, ONap OIpTEeKTI 303MHOMWIBIAI Maccaiap TYpiHAE KOpiHiN, SAPOCHI3 OOJIBII
aHbIKTaIABl. byl e3repicTep HETi3iHEH KBIPTHICTHI KAaOATThIH TYTIKIIEIEpiHae OalKaJibl.
ByiipekTiH imKki Kadat TyTiKIIenepi ©31epiHiH 'MCTOIOTUSUIBIK KYPbUIBIMBIH caKTaraH. Myiie
CTpOMachl iCIHTEH, JKEKEJEreH >KepJepjae JCHKOUUTTEp MEH JPHUTPOLMTTEP AaHBIKTAJIBI.
HloFeipsibl TYHIHIEPAE THUCTOJOTHSIIBIK KYPBUIBIM ©3TEPreH, TaMbBIPJBIK UJIMEKTep alKbIH
ICIHY/IIH 9cepiHeH KbIChUIFaH (cyper 39).

AcKazaH TiHIHJE IIBIPBIIITH KAOATTHIH aliKbIH iCiHY1 OaliKayael. JKekenereH 0e3aepain
SNUTENNHl OIpTEeKTI 303uHO(UIBAI Maccanap TYpiHJE KOpiHiN, SAPOCHI3 aHbIKTaNbl. backa
Oe3zepiH MUTENUHIHAE AP0 MEKTepl aHBIK eMec, all IIUTOIUIa3Ma TYHIPIIKTI KYPBhUIBIMFA
ue 6oipl. JKekenereH aifmMakTapza *KeKeJlereH SpUTPOLUTTEP MEH JEUKOLUTTEP aHbIKTaJI/IbI
(cyper 30).

Cyper 4a. BaIpJIHH Cyper 43. ByiipekTig Cype 46. ACKSaHHBIH

TUCTOJIOTHSUIBIK KYPBUIBIMBI, ~ TUCTOJIOTHSUIBIK KYPBUIBIMBI, — THCTOJOTUSIIBIK KYPBUTBIMBI,
reMaTOKCHUIMH-203UHMEH reMaTOKCHIINH-303MHMEH TreMaTOKCHIINH-303MHMEH
6osinran (x200 HE) 6osinran (x200 HE) 6osinran (%200 HE)

Cyper 4. TepTiHllli TON KaHyapJapbIHbIH MYIlE TIHIEpiHE XKYPri3UIreH
THCTOJIOTHSUTBIK 3€PTTEY HOTHIKEC]

XKanyapnapra 5000 wmr/kr mosama asusuiblk okainoer3  (Mentha asiatica Boriss.)
AKCTPAKTHI EPOPAIIB/Ii JKOIMEH Oip PETTIK SHT13UIII.

Baybip KypbUIbIMBI CakTaiFaH, Oipak TiH KaObIpFajlapblHIIa apajblK ICIHY OalKaibl.
KenTeren remaTonutrep SApOCHI3 00BN, aMOP(THI KBI3FBUIT Maccajap TYpPIHIE KOpiHI.
Backa remarouutTep/e SApO KOIMIpILIiK TOpi3Al, HUTOMIa3Mackl TyHipuikTi 6omnsl. Kyndep
JKaCyIlIajapblHBIH ~ Tponudepanuscel IMaFblH  TYHIHAEp TypiHae Oaiikanael.  baybip
CHUHYCOUATApPHI ICIHY HOTHKECIHE KEeHEHTeH (cypeT 4a).

bylipek KypbUIBIMBI ~ CaKTajiFaH, TYTIKIIENEp OJUUTEIHHIHAC MapeHXHUMATO3]IbI
mucTpodusHeIH Oenrinepi Oaiikanaabl. COHbIMEH Kartap, sIPOCHI3 Kacyliauap Ja Ke3aecell.
Ctpoma MeH HIOFBIPIIBI TYHIHAEpAe alKbIH 1ICIHY Oaiikanassl (cyper 49).
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AckazaH TiHIHAE iIIKi OpPTaHHBIH THUCTOJIOTUSUIBIK KYPBUIBIMBI Oy3butFaH. IbIpbimn
KaOaThIHBIH HEKPO3bl OailKanazbl, 0J aMOP(THI KBI3FBUIT Maccalap TYpIHIE KepiHenl,
SIPOCHI3. AJIIBIHFBI TIHAEPJE HEKPO3JbIH OCEPIHEH THCTOJIOTHSIIBIK KYPBUIBIMIBI aHBIKTAY
MYMKiH emec (cypet 40).

Bakpinay ToObIHAa 6aybIpAaFsl HEKPO3BIK OIIAKTAPABIH opTaiia canbl 10 kepy epiciHe
makkanaa 0,1 £ 0,3 6onael, an 500 Mr/kr go3acelH anFaH TonTa Oy kepcerkim 2,3 + 1,1
(p<0,05), 2000 mr/kr To0bIHTA — 5,7 + 1,4 (p<0,01), sxoHe 5000 mMr/kr ToOBIHTAa — 12,4 +
2,1 (p<0,001) xypanpl. bapablk MoHAEp OpTalla £ CTaHAAPTTHI AyBITKY TYPiHIE OepiireH.

Baybipaarbl HEKpO3 AeHreriH 6aranay

3.0

2.5

2.0

1.0

Hekpos pesreidi

0.5

0.0

Baksinay 500 Mr/Kr 2000 Mr/kr 5000 mr/xr

Tontap

Cyper 5. baybipiarsl HEKpo3 JICHICiiH Oaraniay HOTHXKecl

Co130a ThIIKaHIapAbIH Oayblp HEKPO3BIHBIH aybIPIBIK JOpEKeCciHiH Oaranay TapaayblH
KepceTelll, oJlap a3MsUIBIK JKaJObl3 SKCTPAKTBIHBIH J03achlHAa OalJIaHBICTBI TOITapra
OeJIHTEeH.

Tanpnay:

baxvinay mobwr: bapmeik MoHnep O-re TeH. Byl SKcTpakT ajamaraH THINIKaHIapaa
HEKPO3/IbIH MYJ1JIeM OoJIMaFraHbIH KOpPCETE/Il.

500 melke: AywiprnbIKThiH a3gan apTybl. Meauana — 1, O-gen 1-re geiiH aybITKUJIBIL.
By TeimKanapasiH Oip Oesirinae KeHuT 3aKbIMIaHy bl O1ipei.

2000 me/ke: Memmana — 2, 1-nen 2-re paeiiiH aybITKy. Hekpo3 alTapiblKrail KymITi
JKOHE KU1 Ke3/iecel.

5000 me/ke: Makcumanipl aybIpiblK (MequaHa — 3, MoHJEp 2-1eH 3-Kke JeiiH), Oy
OaybIp/IbIH alIKBIH YBITTHI 3aKbIMIAHYBIH KOPCETE/].

SIFHU, SKCTPAKT J103aChl apTKaH CallbIH HEKPO3 A9pexkeci Kylieie.
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Dozara Teyenginik geHreinid 6aranay

3| —— MeauaHa * IQR

MeauaHanelk, HEKPO3 AeHrewriH Garanay

0 500 ZOIDO SOIOO
Mpenapart go3achl

Cypert 6. DKCcTpakT 103aChl MEH HEKPO3/IbIH MEMAHAIBIK Oaraliaybl apachIHIaFbl
TOYEJIUTIKTIH ChI3bIKTHI Tpaduri

byn okcTpakT 03achl MEH HEKpPO3AbIH MeAMaHAIbIK Oaranaybl apachlHAAFbl
TOYEIIUTIKTIH ChI3BIKTHI rpaduri (cyper 6).

Tannay:

X oci 6oiibraIa — gozanap: 0, 500, 2000, 5000 mr/kr.

Y oci GoiibIHIIIa — HEKPO3 aybIPIIBIFBIHBIH MeIUaHaIbIK MoHAepi: 0, 1, 2, 3.

OH OarpITTaFbl TY3Y CBI3BIK CHI3BIKTHI J]03aFa TOYEJAUIIKTI aTall KOpCeTe Il.

Tik «vyprianap» (katenep) — Oy GaranayiapblH aybITKYbIH KOPCETETIH KBapTHIIb
apainslK aykbiM (IQR).

VYBITTHI ocep /103aHbIH apTybIHA IPOMOPLUOHANIBI TYpAE KylIeheai, Oy Tikenel qo3ara
TOYEJ/1 peaKLUsIHbI KOPCETEIl.

Hormxenepai Taakpuiay. 2 cyperte cUnarTajlFaail MUHUMa bl 1o3aaa (500 mr/kr)
JKaHyapJiapFa €HTI3UINeH TpenaparThiH ocepiHeH OyHpek, OaybIp >KOHE acKa3zaH TIHIEpiHIE
YCaK JKacylallblK ICIHY »OHE MapeHXUMAaTo3/1bl AUCTPOGUSHBIH KEPriaikTi Oenrijepi
Oaitkanel, OyJ1 TIHAEPAIH OacTamKbl 3aKbIMJIaHy JIEHIeHiH KopceTeni. by e3repictep ailKbiH
(GYHKUMOHANBIK Oy3bUIBICTAPMEH CHINATTaliMaybl TOMEH J1033/a TIHAEp TapalnblHaH
OeiMIeTy UK peakIMSICHIHBIH 00Tybl MYMKIH €KeHIH Olaipei.

An, 3 cyperre cumarTajiFaH MOllIMETTepre coiikec no3a apTkaH caitbiH (2000 mr/kr),
Oayblp, OYyHpeKk »oHe acKa3aHFa TOKCHKaIbIK ocepiep Kymieial. baybsipel mMeH Oyiipex
TIHAEPIHJE MapeHXUMATO3/Abl TUCTPOPUSHBIH alKbIH Oenriyiepi OalKalabpl, OHBIH IIIIHIE
JKacylanap/AblH KeJIeMiHIH YJIFaiobl, HUTOIIa3MaHbIH Kaparobl KOHE HEKPO3 OIIAKTAPBIHBIH
naiina 0oiysl OaybIpJbIH OpPTAJIBIK TaMbIpiaapbl MeH OyHpeKTiH KbIPTHICTHl KaOaThIHAA
Oaitkanael. AcKa3aH/a SMUTETUNIIH 3aKbIMIaHYBI KOHE MIBIPHIIITH KaOBIKTa HEKPOOMO3/IbIH
Gacranysl Tipkennui. byn esrepictep mpemapar H03aChIHBIH KOFapblIaybIMEH COHKEC KeJIill,
JI03aJIBIK TOYEI 1 YBITTBUTBIKTHI KOPCETTI.

EH aiikpia e3repictep MakcuMai sl 1o3aHbl (5000 Mr/kr) KaObUaraH TONTa OaiKaibl,
Oy1 Tom HoTMXKeci 4 cypeTTe KepceTiunreH. MyHzaa oprad TiHAEPIHAET! 3aKbIMAaHYJap
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KEHEHiNn, arpeccuBTi TYpAE Tapajbl, HEKPO3IbIH YJIKEH OIIAKTaphl KOHE KACYIIAIBIK
KaJIIBIKTAP/IbIH 1K1 Kacylanap/a )XKUHaIybl OalKalIbl, OV TIHIAEPre KOFaphl AOpekKe LT
TOKCHKAJIBIK 9CEPiH 0ap eKeHIH JoJIeIAe/Ii.

By imki opran TiHaepingeri MOpQOIOTHsIIBIK e3repicTep a3usuiblK kaaoer3 (Mentha
asiatica Boriss.) mpenapaThlHbIH YBITTBUIBIFBI J03AJIBIK TOYEINl €KEHIH KOpCETe/l, KOFaphl
Jo3ajap 1MIKI OpraHjiapfFa ayblp 3aKbIM KEJTIPiN, TOKCHKAJIBIK OCEpJICPAiH MEXaHU3MIiH
HaKThUIAY VIIiH KOCBIMIIA 3epTTeyJepai Kaxer ereai. A3usuibiK kanobi3 (Mentha asiatica
BOriss.) sKCTpakTBIHBIH J03aJIBIK TOYE/Al YBITTHUIBIFBI JKOHIHICTI ajablHFaH JepeKTep Oyl
OCIMIIKTI JOCTYpJIi MEIUIIMHAAA KOJIaHy Ke3iH/e aJjaMFa TOHETIH KayinTepi Oaranay yIiH,
COHJaii-aK 0Oacka jkaHyap TypJepiHae (MbICalbl, ereyKyHpbIKTapaa HeMece KOsHIapia)
KOCBIMIIIA 3ePTTEYJIEp XKYprizyre Heri3 Ooyia ayianael. Anaiiila HOTHKENIEpl TiKelel amxaMra
KOJIJJTaHY KOCBIMIIIA 3epTTEYJIEP I KaXKET eTe/Ii.

By 3eprreyne Tek aTanblK KBIHBICTBI JKOHE Oip TeHETHKAIBIK JIHMHHSFA JKaTaThIH
THIIIKAHIAPIbIH KOJIIAHBUTYbl — OacThl IEKTeyaep i 0ipi Oosbin Tadbu1aabl. MyHai Tocin
JKBIHBICTBIK EPEKIICTIKTEp MEH T€HETHKAIBIK OPTYPIUTIKTIH 3KCTPAKTTHIH YHITTHUIBIFBIHA
BIKIAJIBIH €cKepyre MyMKiHAiK Oepmeiini. COHIBIKTaH ajdbIHFaH HOTHXKeNep/li 6acka KbIHBIC,
TeHETUKAIBIK JIMHUSIIAp HEMece TypJiepre TiKeJeH KoaHy meKTeyi 00Iybl MyMKiH.

3epTTeyliH TOJBIK JEPEKTEPi, COHBIH ILIIH/IE HOTHXKEIIED MEH CTAaTUCTHKAIBIK TaJjiay,
TEKCepy HEMece OJ1aH dpi MaiijaiaHy MaKcaThIH/1a KOPPECIIOHICHT aBTopapaa oap.

KopbIThIHABL. 3epTXaHANBIK JKaHyapiapIbl KeIIeHAi MOPQOJIOTHIIBIK 3epTTey
asusuTblK Jkanobi3 (Mentha asiatica Boriss.) mpenapaThbIHBIH YBITTBUIBIFBI Typalibl HETi3[Ti
KOPBITBIHJIBIIAp JKacayFa MYMKIHAIK Oepii. 3epTrey HOTHXKenepiHe cyheHe oTwipbin, 500
MT/KT 703achl a3usUIbIK kanobi3 (Mentha asiatica Boriss.) mpenapaTsl YIIiH €H a3 YBITTHI 1032
Oonbin TaObUTABI, ce0ebl Oy nmo3ama Oyiipek, Oayblp JKOHE acKa3aH TiHZAEpiHAe ailKblH
Mop(hoNOTrUsIIBIK e3repicTep OalikanMazbl, Olpak ICIHY KOHE MapeHXUMANbIK AUCTPOPUSIHBIH
xkeke omakrapsl 6o1abl. An 2000 mr/kr sxone 5000 mr/kr mo3anapsinia Oaybipra, Oyipekke
JKOHE acKazaHfa 3UAHIBI ocep aWKbIHBIpaK OoJabl JKOHE MYIe TIHAEPIHIE HEKPOo3
OIIaKTapbIMEH MapeHXUMAIbIK JUCTPO(HUSIHBIH JaMybIMEH CUTIATTAII/IBI.
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OIHEHKA BE3OITACHOCTHU U MOP®OJIOT'MYECKHUE OCOBEHHOCTH
3KCTPAKTA MSATHI ABUATCKOM (MENTHA ASIATICA BORISS.)

A.A.TA31U30BA, V.M. JATXAEB, A.Ill. AMUPXAHOBA, I''O. YCTEHOBA,
9.H. KAIICAJIIMOBA, K.K. KOXKAHOBA, I"'M. KAJ/IbIPBAEBA,
AM. KAHTYPEEBA, 3.5. AJUTAMBEPI'EHOBA, A K. bAUIYJIVTAEBA

HAO «Kazaxckuit Harmonansnslii MeauiuHckuii yausepceuteT umenu C. /1. Achennuspoay,
r. Anmarsl, Pecriybnuka Kazaxcran

AHHOTAIUA

Beenenne. Azuatckas msata (Mentha asiatica Boriss.) - mpencraButenb poaa MsTa
(Mentha L.), u3BecTHBIi CBOMMH aQHTHUCENTHYECKHMH, MPOTHBOBOCIATUTEILHBIMI U
CHa3MOJUTUYECKUMHU CcBOHCTBaMH. DapMaKkoIoruuecKkasi akTHBHOCTb 3TOT'O PACTeHHUs CBs3aHA
C BBICOKMM COJICpKAaHUEM OHMOJIOTMYECKH aKTHBHBIX COCIUHEHHH, BKIIOYAs MOHOTEPIICHBI
(MEHTOJ, MEHTOH, MYJETOH), CeCKBUTEpIeHbl (P-kapuodpmiieH) u (HIaBOHOUIBI, KOTOpHIE
OKa3bIBAlOT KOMIUIEKCHOE BIIMSHUE Ha (DU3MOIIOTHYECKHE MPOIIECChl B opranu3me. Hecmotpst
Ha TOJIOKUTENIBHOE BO3ACHCTBUE (DAapMaKOIOIMUECKHX CBOWCTB, HEKOTOPBIC HMCCIIEIOBAHUS
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MOKa3bIBAIOT, YTO (DEHOJBHBIE COCAMHEHHS W TEPHEHOUIBl MOTYT BBI3BIBAaTH HE(pO- H
renaToTOKCUYHOCTD MPU JATUTEIbHOM MPUMEHEHUH WU BBICOKUX J103aX.

DKCIEepUMEHThl Ha JKMBOTHBIX TOKa3alik, YTO JKCTPaKThl asuarckoit msatel (Mentha
asiatica Boriss.) B BBICOKMX KOHIICHTpPAIUSAX MOTYT HPUBOIUTH K JUCTPOPHUCCKUM
M3MEHEHUSM U HEKPO3y TKaHEW Ne4eHH, MoYeK u xkenyxaka. [lpu nnutenbHOM NpUMEHEHUH B
BBICOKHX J103aX HAOJIOJIAl0TCS U3MEHEHUs MUTOXOHIPHAIbHON aKTUBHOCTU KJIETOK IEUYEHH,
YTO MOKET CBUJIETEIbCTBOBATh O MEXAHMU3MaX IMOBPEXKIEHHUS 3TOI0 OpPIraHa.

Heab. Onenka 6e30MaCHOCTH, OCTPOM U XPOHUYECKONH TOKCUYHOCTU IKCTPAKTa MSThI
asuatckoii (Mentha asiatica Boriss.).

Marepuansl u Mmeroabl. lccienoBanue mHPOBOAMIOCH Ha O€NbIX aTbOMHOCHBIX
mbimrax- camuax () Becom 20-30 r u Bo3pacre 8-10 Hemens.

JKvBoTHBIE copepkKaluCh B CTaHIAPTHBIX BUBAPUMHBIX YCIOBUAX U mpouun 10-
JTHEBHBINM KapaHTUH JI0 Hayajla SKCIIEPUMEHTA. DKCTPAKT BBOJMJICS EPOPATILHO YEPE3 30H B
TeueHue 14 naei.

[To 3aBepiIeHNHN SKCIIEPUMEHTA )KMUBOTHBIE ObUIM YOUTHI METOJIOM JEKAaUTALUH, 10CIIe
Yero MpOBOAUIUCH MOP(OIOrHYECKUe U TUCTOJOTHYECKHE HCCIEAOBAHUSA TKaHEHW MeueHw,
IOYEK U JKEeIyAKa, C OKpallMBaHHMEM TI'eMaTOKCWJIMH-’03MHOM B COOTBETCTBUU C
OOLIEIPUHATHIMU METO/IaMHU.

Pe3ynbTaThl. 3HaUNTENBHBIX U3MEHEHUN B CTPYKTYPE OPraHOB KOHTPOJIBHOM IPYIIIIbI
He Habmoganock. B rpynmne, nomydusuieit 103y 500 Mr/Kr, ObLI BBISIBIEH OTEK CTPOMBI ITOYEK
U TIApeHXUMATO3Hasl AUCTpOodUs SmuTeNus skene3 xkenynka. B moze 2000 mr/kr B meueHU
OTMEUAJINCh OYard HEKPO3a, YIJIOLIEHUE SIUTENHs MOYEUHBIX KaHAJbIEB, a TAaKKE OTEK
TKaHel xenynka. B no3e 5000 Mr/Kr BbISIBI€HBI OOMIMPHBIE HEKPO3bl B NIEUEHHU, HAPYILICHUS
CJIM3UCTON 00OJIOUKH JKENTy/IKa U BhIpaKEHHBIE TUCTPOPHUUECKIE N3MEHEHHS B TOYKaX.

3akarouenue. IlonydeHHble JaHHBIE MOATBEPXKIAIOT JI0303aBUCUMBIM  XapakTep
TOKCHYHOCTH 3KCTpakta asuarckoit msatel (Mentha asiatica Boriss.). Mopdonoruueckue
M3MEHEHHUsl B OpraHax 0 Mepe YBEIMYEHUs J03bl CBHJIETENBCTBYIOT O IMPOrPECCUPYIOLIEM
XapakTepe IMOpPaXEHMs, YTO CBHUIETEIBCTBYET O NOTEHUMAJIbHOM Tremato - U
HE(POTOKCUYHOCTH PACTEHHS B BBICOKUX J103aX.

KiroueBble cioBa: asuarckas Msra, Mentha asiatica Boriss.,, TOKCHYHOCTB,
Mop(hoorusi, ne4eHb, MOYKH, (DEHOJIbHBIE COEAMHEHNUS, T€aTOTOKCUYHOCTh

SAFETY ASSESSMENT AND MORPHOLOGICAL FEATURES OF ASIAN
MINT EXTRACT (MENTHA ASIATICA BORISS.)

A.A. GAZIZOVA, U.M. DATKHAYEV, A.Sh. AMIRKHANOVA,
G.O0. USTENOVA, E.N. KAPSALYAMOVA, K.K. KOZHANOVA,
G.M. KADYRBAEVA, AM. KANTUREYEVA,

Z.B. ALLAMBERGENOVA, A K. BAIDULLAYEVA

S.D. Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan

Abstract

Introduction. Mentha asiatica Boriss. is a member of the mint genus (Mentha L.)
known for its antiseptic, anti-inflammatory and antispasmodic properties. The
pharmacological activity of this plant is associated with a high content of biologically active
compounds, including monoterpenes (menthol, menthone, pulegone), sesquiterpenes (f-
caryophyllene) and flavonoids, which have a complex effect on physiological processes in the
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body. Despite the positive effects of pharmacological properties, some studies show that
phenolic compounds and terpenoids can cause nephro- and hepatotoxicity with prolonged use
or high doses.

Animal experiments have shown that extracts Mentha asiatica Boriss. in high
concentrations can lead to dystrophic changes and necrosis of liver, kidney and stomach
tissues. At long-term use in high doses, changes in mitochondrial activity of liver cells are
observed, which may indicate mechanisms of damage to this organ.

Objective. To evaluate the safety, acute and chronic toxicity of peppermint extract
Mentha asiatica Boriss.

Materials and methods. The study was conducted on white albino male mice (&)
weighing 20-30 g and aged 8-10 weeks.

The animals were kept in standard vivarium conditions and were quarantined for 10
days before the experiment. The extract was administered orally via a probe for 14 days.

At the end of the experiment, the animals were killed by decapitation, after which
morphological and histological studies of liver, kidney and stomach tissues were performed,
with hematoxylin-eosin staining according to generally accepted methods.

Results. No significant changes in the structure of organs of the control group were
observed. In the group that received a dose of 500 mg/kg, edema of the renal stroma and
parenchymatous dystrophy of the epithelium of the glands of the stomach were detected. At a
dose of 2000 mg/kg, foci of necrosis, flattening of renal tubule epithelium, and oedema of
gastric tissue were observed in the liver. At a dose of 5000 mg/kg, extensive necrosis in the
liver, abnormalities of the gastric mucosa and pronounced dystrophic changes in the kidneys
were detected.

Conclusion. The data obtained confirm the dose-dependent nature of toxicity of the
extract of Mentha asiatica Boriss. Morphological changes in organs as the dose increases
indicate a progressive nature of the lesion, which means the potential hepatotoxicity and
nephrotoxicity of the plant at high doses.

Keywords: Mentha asiatica Boriss., toxicity, morphology, liver, kidney, phenolic
compounds, hepatotoxicity
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BOCAHYFA JJAUBIHJIBIK 8IICTEPIHIH, CAJIBICTBIPMAJIBI TAJIJIAYBI

B.H.BUILEKOBA *, JLK.KAJIMEBA 2 B.KJKAPKbIHGEKOB 3 5
JLK.YMUPOBA 3, M.K.OMIPBAI1 *, C.EHYPXKAHOBA *, J.M.CAMJIAYBAI !

! C. K, Achenauspos ateiagarsl Kas¥ MY, Anmartsl k., Kazakcran
2 KJICXM Kazakcranapik Menuiuaa Y HUBepcHuTeTi, AMaThl K., Kazakcran
3 No5 Kananeix nepzentxana, Anmarsl K., Kazakcran

Tyiiinaeme

Kipicme. Axymepusi »oHe THMHEKOJOIMsI cajachblHJAa COHFBl KbULIApbl OocaHyFa
JMAWBIHABIKTBIH TYPJI 9iCTEepl KOJJAHBUIBIN Keledl. Op 9ICTiH ©31HIIK apTHIKIIBUIBIKTAPEI
MeH KemrinikTepi O6ap.CoHbIMEH KaTap, Oyl ojicTepii e3apa CalbICThIPy aca MaHbI3JbI,
cebe0i sxocapaanral 00CaHy Typi TiKeJIew oHelNIiH IeHCayIbIFbIHA, JKaHA TYFaH HOPECTCHIH
KaraalbIHa )KOHE O0CaHY/IbIH KaJIIIbl HOTUXKECIHE dCep eTel.

3eprreynin MakcaTbl. JKykTiniktiH 37-41 anTacbHIa jKaThIp MOMHBIH JKETUIAIPY YIIiH
KOJIJIaHBUIAThIH MPEUHAYKIHS OICTEePiHIH, COHBIH immiHAe MexaHukaiblk (Donel katerepi),
dapmaxonorusiblk (E1 xone E2 mpocrarnannuuaep) HOTUXKENEPIH CAIBICTBIPY, THUIMJILIITIH
Oaranay.

Marepuanmap Men Jaicrep. 3eprrey ToObiHa 2024 XBUIIBIH Ka3aH albiHaH-2025
KBUIJIBIH aKHaH aiibl apajblFbiHIa AJMaThl KajachiHIarbl NeS nep3eHTxanaga(kadenpaHbiH
KIMHUKaIbIK Oa3acel)Kazakctan PecnyOnukachiHbIH JleHcaynblK cakTay MUHUCTPIITIHIH
2023 >XpUTFbl KIIMHUKAJIBIK XaTTaMacblHa COMKeC MPEHHIYKIUS KOHE MHIYKIHUS KYPri3UIreH
107 >xykTi oHen anblHABL. 3epTTey NPOCHEKTUBTI KOTOPTTHIK OAIC APKbUIBI >KYPTi3UIIl.
VakpITTBIK oJIIeM peTiHae OocaHyFa AaWbIHIBIKTBIH OacTanyblHaH Oacra,00caHy CoTiHE
JIEHIHT1 apaJIbIK aJIbIHJIBL. Y aKbIT KYH oHE carat OoibiHIIa ecentenal. COHpIMEH KaTap,Kenoip
KOPCETKIIITEp aNTalblK >KYKTUIIK Mep3iMiMeH(recTauusiblK anTa) OenriieHni. 3eprrey
OapbICBIHIA KUBIHIBIKTAp MEH IIEKTeyJep TyblHAamasnsl. JKYKTi oiiennmep Kejeci TomTap/sl
Kypasl: [-ronm npocrarnanaud E1 (Muzomnpocton) nepopansasl (n=44), II-Ton npocTtarinanavx
E2 (muHOMpOCTOH Tenb) KbIHANTHIH apTKel kymOesine (n=33), Ill-tom ®omneii karerepiH
HEepBUKabl ©3eKke eHrizy (n=30) kosnmaHbuigbl(iep3eHTXaHana KiIMHUKAJIBIK XaTTamara
coiikec 3 ofic JKacanbIHAIbI).

Hormxenepi. bocanyra nallbIHABIK OICTEpPiHIH HEri3ri KOPCEeTKIITepi: XKYKTLTIKTIH
Mep3iMiHeH acybiHa Oeilimaeny (KykTutik 4lanracel + kyH): | Ton-57%, 11 Ton-76%, 111 Tomn-
66,6% (*p<0.05), )KYKTUTIK KEe3iHJIeT1 TUIIEpTEeH3UUIBIK x)aFfainap: [ tomn-32%, 11 tom -15%,
III Ton-23,3% (* p<0.05), HopecTeHiH Kypcak ik ecyiniy Texenyi: [ Ton-7%, 11 rom -6%,
I tom -6,67% (* p<0.05), cy a3uwik: I Tom -4%, 11 Tonra-3%, I1I Tom -3,4% (*p<0.05).

Tuimaimiri GoifbiHIA: MH30MPOCTON-86,4%, auHOMpPOCTOH-88%, Doneit karerepi-
90%,Doneit+muzonpocton koMmouHanusAch-100 % HoTIX)KE KopceTTi. OChl opicTepi KOJIJaHy
HOTWIKECIHJIE, €H JKHl acCKbIHYJap MH30MPOCTON TOOBIHIA aHBIKTAJIbI: YPBIKTHIH KayimTi
xKarmaier (6,8%), OocanFaHHaH KeiiHTi KaH kety (9%) koHe OocaHy OpeKETIHIH oJICI3iri
(6,8%).

KopbIThiHabl. by 3epTrey OapbiChIHAA KaThIp MOWHBIH MalibIHIAyda KOJJIaHBLUIFaH
npocrarinanandH E2 (muHompocToH) sxoHe Dojeilt kareTepi OMICTEepiHIH Kayilci3hiri MeH

35


https://doi.org/10.53065/kaznmu.2025.73.2.003

BECTHUK KA3HMY Ne2 (73) — 2025

ISSN 2524 - 0684 e-ISSN 2524 - 0692

TUIMJIUTITI JONEeTACH . ATanFaH oicTep TaOUFU ®KOJIMEH O0CaHy KOPCETKIIIIH apTThIpyFa OH
ocep erTim, Kecap TUTr apKbulbl OOCAaHYABIH KHUUIITIH TOMEHIETYIH THIMJII TOCLIl peTiHJe
KapacThIPBUI/IBL.

Tyitinai ce3mep: WHnykuus, npeuHaykius, QDoieid KaTeTepi, MHU30MPOCTOII,
JUHOIPOCTOH, Kecap TiTiri

Kipicne. JKarplp MoiiHbIH OocaHyFa  JalbIHIAY-aKyHIepPITiK-THHEKOIOTHSITBIK
TOXKIpUOEAe >KWi KOJJAAHBUIATHIH JKOHE OOCAHYIBIH COTTI OTyiHE TIKEJed ocep eTeTiH
MaHBI3/IbI TIpOIleaypaIapasiH Oipi[1,2].

Bocanyapl mHAYKIUsAIAY- OV )KYKTUTIK Mep3iMi 22 anTajaH acKaH jKarjaaijaa TaOuru
0ocaHy >KOIgapbl apKbUIBI JKaTBIp MONHBIHBIH IalbIHIAY (ZOpUTIK JKOHE JOpUIIK emec
onictepi) mporecci[ 1. MHIyKIusHbIH 031HAIK KOPCETKIIITEepl MEH Kapchl KOPCETKIITepi Oap.
Omapra SKYKTUIIKTIH Mep3iMiHEH acyblHa OeWiMIeny,I'MIepTeH3UsIIBIK KaFaaniap,cy
a3/IbIK,CY KONTIK,PKCTPareHUTAJ bl MATOJOTUSIIAp KOHE Oacka /a xaraitnap sxaragsi|1].

Erep xaTeip MoIiHBI bumron mkanacel OoWbIHIIIA 6 OaJIIaH TOMEH 0oJica, OYJ1 OHBIH
<OKETIIMETeHiH», SFHU OocaHyFa HailblH eMecTiriH Oinmipeni. MyHnall skarmaiina xaTbIp
MOWHBIH MICII-KETUIAIPY SIICTEPiH KOJIIaHY KaXKeT, OYJI MpoIece MPSHHTYKITHS ST aTajiaIbl
KOHE 600aHyI[bI MHJKIASIIAY aljIbIH/IA xyprizineni [2]. HpeI/IH,HYKI_II/I}I MPOLEAYPACHIHBIH
COTTLJIIT MEH Kayirci3airi 0ocany HOTIKECiHe allTapibIKTail acep ereni [2,3].

Katbip MOMHBIH 60caHyFa nabIHaay YIIiH €Ki HET13r1 anic
KOJIJaHBUTA bl :MEXaHUKAIBIK oic-Doneii OamoH kartetepi,JJamuHapws;DapMaKoIoT UsIbIK
omic-tipoctarnanand El1 (Mu3onpocTodn) sxoHe mpocTtarianaud E2 (mmHOMpocTOH) Heri3iHaerl
npenaparrtap [3].

bipkaTap 3eprTeynep kaTblp MOMHBIH MICII-KETUIAIPY 9JiCTepl Kecap TIJITiHe KYTiHY
KHUUTITIH a3aiThIN, TaOUFU 00caHy MYMKIHJITIH apTThIpaTBIHBIH KepceTedi. bys Typreina e
KU1  KOJNJAHBUIATBIH  3aTTapAblH  Oipi-mpocTariaHguHIEp, OJlap JKaTblp  MOMHbBIHA
JKYMCapTKBIII ocep eTir, Oocany mnporecid keHuiaereai[3]. CoHbIMEH KaTap,0KCUTOIMH/I
epTepeK €eHri3y NpOCTarJIaHAMHHIH OCEpiH KYLISWTIN, JIATEeHTTI (a3aHblH KbICKapybIHA
cenTiriH  Turizyt MyMmkiH. CoHpaif-ak, MpocCTarfJjaHAMHII KOJJaHy MHOMETPUNIIH
OKCHUTOIIMHT€ CE3IMTaJJIbIFbIH apTTHIPATBIHBI JIOJIENJICHTeH, KOl JKaFdaia KoJaiiabl ocep
Kepcetemi[4].

Keneci omic-mMuzonpocron, on mpoctaryiaHauH El-7iH CHHTETHKaNbIK aHalorsi[S].
Mu30mpoCTONABIH SPTYPIIi A03ajdapbl MEH EHTI3y JKOIIAaphl KIMHHUKAIBIK 3€pTTeyJepiae
KEeHIHeH KoinaHbeuibil Kenemi[S5]. Ex skui KonnmaneuiaTelH go3ackli-100 Hemece 125 wmkr
MeJTIIepiHe aybl3 apKbpuUIbl KaObiaay[S]. Keitbip nepexkrep O0MbIHIIIA, MA3OMPOCTOIIABIH O1p
PETTIK J03aChlH OKCHTOLIMH eHri3ijepAeH 12 carar OypbhlH KOJJaHY-€H THIMJII HOTHXKe
Oepeni[5].Anaiia, MH30MpOCTONbI KaWTalam €eHrizy KeuoOip jkarmaiimapna OocaHyabIH
JaTeHTTi (ha3achIHBIH y3apyblHa ceben Oosybl MyMKiH[5]. byn e3 keserinje kecap Tiliriae
KYTIHY KUUIITIHIH apTybIMEH JKOHE aHa JIeHCayJbIFblHA KayilTi acKblHyJlapMeH OalKaybl
MYMKiH [5].

CraTHCTUKAIBIK MOJIMETTepre CYWEHCEK, oJieM OOWBIHINA OOCaHyAbl WHAYKIHUSIIAY
UM JKbUIAAH KbulFa apThin keneai. Mbicansl, 2019 sxputel AKIL-Ta Oy kepceTkimd
29,4%, an Eyponazna 6,8%-nan 33%-ra neiiin xetkeH[6]. KeiiOip 3eprreynepae 6ocanyabiy
Oencenai (azachlHa KOJI XKETKi3yJl MHAYKIUSHBIH COTTLIITIHIH HETi3ri KpUTEpHidi peTiHe
KapacThIpy YCHIHBUIAHI [6].

Grobman W.A. xoHe apinTecTepiHiH eHOCKTepiHAe WHAYKIUSIHBIH CITCI3Ir — YPBIK
MaHbI KaOBbIKIIaTapblH allTKaHHAH KEWiH JKOHE OKCUTOIIMH €HTI3UIreHHeH keiiH 12—18 carar
IIIiHAE JKaThlp MOWHBIHBIH 4 CM-Te JeiiH ambuiMaybiMeH cumnattanansl [7].backa aBTopmap
00CaHy WHAYKIMSCHIHBIH COTTUIITIH OHBIH YJIEpICIHE €MeC, HOTWIKECIHE Kapam Oaraiayjibl
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yChIiHabl. SIFHM, TaOufu >KOMMEH OOCaHyIbIH JKy3ere acybl-0acTbl KpuUTepuil OOJbII
canananasl [8,9]. Spong C.Y. 3eprreynepinje, erep OKCUTOIIMH €HT13UITreHHEH KeliH 24 carar
immiHze KaThlp MOMHBIHIA €MIKaHJal e3repic OoiMaca koHE TYPaKThl TOJFaK (9p 3 MHUHYT
callblH) JaMbpIMaca, OYJI JKaFaall WHAYKIUSHBIH COTCI3IINT PETiHAC KapacThIPhLIAIbI
[10].Ocpinaiima, >KYKTUTIKTIH Oenrimi  Olp Ke3eHIHAE OKYPri3iuleTiH MHAYKOUS MEH
NPEUHAYKIUSA OMIICTepl TMEpPUHATAIABIK HOTHXKENEp/l JKakcapTyra MYMKIHAIK Oepeni.
ConnpIKTaH Ka3ipri Tanga 00caHy MHAYKIMSACBIHBIH TUIMAUIITIH apTThIPY YILiH, €H aJIbIMEH,
JKaThIp MOMHBIH KETIIIPY 9MICTEPIH KEHEWUTIN, OJIAPABIH THIMIUIITIH CAJBICTBIPY KOHE €H
HOTIKEITICIH aHBIKTay-03€KTi FBUIBIMH Macesie OOJIBII Kana Oepeti.

3eprreyain makcaThl. JKYKTimkTiH 37-41 anTachklHa KaThIp MOMHBIH KETUIIIPY YIIiH
KOJIJAaHBUTATBIH MPEHHAYKIHUS SJICTEPiHiH, COHBIH imiHAe MexaHukaislK (Doneit karerepi),
dapmaxonorusiblk (E1 xone E2 mpocrarmannuuaep) HOTUXKENEPIH CAIBICTBIPY, THIMILIITIH
Oaranay.

Matepuanmgap men agicrep. 3eprrey ToObiHa 2024 XbUIIBIH Ka3aH aiibiHaH-2025
KBUIJIBIH aKNaH aifbl apajbIFbIHAa AJMaThl KajdachblHIArbl NeS mep3entxanana(kadenpanbix
KIMHUKaIbIK 0a3acel)Kazakctan PecrnyOnukaceiHblH JleHcaynblK cakTay MUHUCTPIITIHIH
2023 KBUTFbI KJIMHUKAIIBIK XaTTaMaChlHA COMKEC MPEHWHIYKIIHS KOHE WHIIYKIUS JKYPri3iireH
107 >xykTi oifen anblHABL. 3epTT€y MNPOCHEKTUBTI KOTOPTTHIK OMIC apKbUIBI JKYPTi3UIIi.
VYakpITTBIK ©JIIIeM peTiHne OocaHyra MalbIHIBIKTBIH OactamyblHaH Oacrta,00caHy CoTiHe
JIEHIHT1 apaJIbIK aJIbIHIBL. Y aKbIT KYH XoHe carat OolbiHIIa ecenteiai. CoHbIMEH KaTap,Keioip
KOPCETKIIITEp anTalbIK JKYKTUIIK Mep3iMiMeH(TecTauusIIblK anTa) OenriieHmi. 3eprrey
OapbIChIHAA KUBIHABIKTAp MEH IIEKTeynep TyblHAamaabl. JKYKTi oiennmep Keneci TONTapabl
Kypabl: I-ron npoctarnanaus E1 (Musonpocrtoun) nepopanbasl (n=44), II-Ton npocrarianiuy
E2 (muHOMpOCTOH Tenb) KbIHAMTHIH apTKel kymOesine (n=33), Ill-tom ®omneii karerepin
HepBUKaIbl ©3ekke eHrizy (n=30) koiamaHbuIIbI(TIep3eHTXaHana KiauHuKalbIK XxaTTamara
colikec 3 oj1ic JkacaibIHAbI).

IpikTey KepceTKilTepi: JKYKTUIKTIH MEp3IMIHEH acyblHa Oeilimaeny (KYKTUIIK
4lantacel £3KYH), JKYKTITIK Ke3iHAET! TUIEPTEH3USUIBIK KaFJaiiap,HOpeCTeHIH Kypcak
IITIK  eCyiHIH Tekenyli jkoHe cy a3apik.CTatuctukanblk nepektep Microsoft Excel
Oarmapnamachl  apkbulbl eHaenai. Moni p < 0.05 craTuCTHUKanmbIK MaHBI3ABI 1N
ecentemnai.Ctatuctukanblk Tangay SPSS kommnberoTeprik O6armapiaMachinbiH kemerimeH(20.0
HYCKAChl) JKYprizunai. 3epTTeyldiH Marepuaiapbl MapaMeTpiiik >KOHE MapaMeTpiik emec
SIiCTEPIl KOJAHY apKbLIbI CTATUCTUKAIBIK OHICYICH OTKI3LIII.

Hopmanapaer Tapany skarmaliblHAa CaHIBIK aWHBIManbUIap opTama MoH(M) KoHe
CTaHAapTThl aybITKybIMEH(SD) kepcerinai(M+SD), an Hopmanabsl emec Tapany-menuaHa(Me)
Oepinmi.

CumnaTraManblK CTaTUCTHKANA CAHIBIK aWHBIMAJIbUIAPABI CaJBICTBHIPY YIIIH TOYeNci3
Taggamanapra apHanraH CTBIOIEHTTIH t-TecTi KoyaaHbUibl. Canaiblk(KaTeropusIIbIK)
alfHpIMasIbIIap/ el Oaranay YIIH y*- KpuTepuill xoHe 95% cenimaunik uHTepBaiaapsi(95%]l)
ecenTen/.

3eprrey «bocanynbl mHayknusiayy» 13.01.2023 k. Nel77 OekituireH xaTTamara
coiikec xyprizinai[6].

I tonm-muzomnpocron (Ilpocrornanaun El) konpmaneuiFaH KyKTi oWenzgepre 25 MKr
nepopanpasl TYpAe op 2 caraT cablH KommaHbuiael. On ymiH anaeiH ama 200 MKr
muzomnpocton 200 Mi cyma epitingi, OapibiFrel MakcumyM 8 mo3a Oepingi.Erep 8 mosa
MH30IIPOCTONIaH KeiliH OocaHy opekeTi OacTammaca, Mpoueaypa TOKTATBUIBII, KYKTI oien
Oakputayra Kanaslpbuinbl. Kemeci KyHl aMHHOTOMES *acauabl. Erep aMHMOTOMUSIIaH KEiiH 2
caraT imiHne Oocany OacranMaca,00caHyabl BIHTATAHABIPY YLIIH OKCHUTOLMHHIH KOKTaMBIP
ik mHy3wmsacer xyprizuiai (5 Xb okcuronma 500,0 mu GU3MONOTHSUTBIK €PITIHIITE

37



BECTHUK KA3HMY Ne2 (73) — 2025

ISSN 2524 - 0684 e-ISSN 2524 - 0692

Kocbutbln, Oactankel fo3a 1 XBb/muu Oonaplopi Kapaili Oocany OelCeHIUNr MKEeTKUTIKTI
JIEHT'€ITe JKETKEHIIIE 103achl OIPTIH/E apTTHIPBLIILI).

II Ton-munonpocron(IIpocrornanaun E2) remi (1 Mr) apTtksl kymOesre eHri3iieni,apsl
Kapal >KYKT1 oWiell TeceKTeH Typrbi3buiMaii 30 MuHyT kaTaapl. Erep anramikel €HTi3yleH
KeiH TONBIK ocepi Oonmaca, 6 caraTTaH KeiiH 2 MI' eKiHIII J03a eHri3inal, OipaK TOYMIKTIK
no3a 4 mr-Han acnajpl.OKCUTOIIMH MEH mpocTtarijanauH E2 Konnanran ke3le XxaTTaMmara
CoMKec JKaThIP/IbIH TAXUCHCTOIUSICHIH OOJABIpMAy YIIiH COHFBI T'€Jb J103aChl MEH OKCUTOLIMH
EHT13y apachiHa 6-12 caraTThIK apayiblK cakTanabi[6] [11].

I Ton-XKaTblp MOMHBIHBIH LIEPBUKAIb/bI KaHAbIHA Doelt 6ayuion karerepi(Ne2(0-22)
12-18 caratka enri3ingi. Karerepain OamnonsiH epriHaiMeH (40-80 mur) ToaTeipasl KykTi
oifeni OayulOH eHTI3TeHHEeH KeHiH 6 caraT OakputaHapl.Ocepi OosFraHga OaJuIOH ©3IriHEeH
Tycin Kanasl. by ofiic Kayirnci3 gemn caHanasl.

JKaTpip MOWHBIH OOcaHyFa HalbIHIAY Ke31HeTi KpUTepHiiepi:

-Ipikmey kpumepuilnep.

1) AckbIHOaFaH KYKTUIIK, rectaiusiibik Mep3im 41 antaman (41+) ackaH karnmaiina (erep
TeCTaIUSIIBIK MeP3iM aiFamksel 12 anrara aeiinri Y /I3 OolbIHIIa 1oenaeHres 0oca);

2) T'unepToHHSIIBIK OY3bUIBICTAp— HPEIKIAMIICHS, SKIAMIICHS,[€CTAlUSIIBIK THIICPTCH3US,
CO3BLIMAJIBI TUTIEPTOHUS ;

3) liureri HOpeCTEeHIH 1aMYBIHBIH TEXKENY1,a3 CYJIbUIBIK,KOICYIIbLIBIK;

4) AHa HeMece YPbIK OOMBIHIIIA apHANbl METUIIMHAIBIK KOMEKTI KaKET €TETiH JKarFaaiiap;

5) Co3buiMaibl HEMECe TeCTalMsUIBIK THIIEPTOHMSICHI Oap aienaepae 6ocanyasl 38+0 - 39+6
anTa apalbIFbIH/IA KYPTi3y YCHIHBLUIAIbL;

-Kocviimay nemece wivizapy kpumepuiinep:

1) XKartpip TyOiHIE KacaaFaH Ke3 KeJIreH XUPYPrisiIbIK Olepalusiap;

2) XKatbIp KybIChIHA KipeOepiCTi KECyMeH kKacalFaH MHOMIKTOMHUS;

3) AJIbIHFBI Kecap TIMITiHEH KeiiH JKaThIPIBIH JKOFaprbl OOiriHae (eH KaJblH OYJIIIBIKET
Ka0aThl aiiMarbIH/Ia) OpHATACKAH KJIACCUKANBIK (TiK) THIPTHIK;

4) YKaTbIpaarsl KONTETeH THIPTHIKTAPIABIH OOTYHI,

5) YpbIKTHIH )aM0acieH opHaiacysl [6].

WMHaykius )Kypri3yAiH mapTTaphl:

1) XKatblp MOWHBIHBIH JaiibIHIBIFEI bumon mkanackl (Bishop Score) OolibiHIna OaranaHa bl
(Oyn mkama OoifpiHIIa 6 Gamn HeMece TOMEH 0oJca, KaThlp MOWHBI «OKETIIMEreH» el
caHasajpl);

2) JKyKTi oifenieH aKkmapaTTaHAbIPbUIFaH KelliciM any(Oy/1 MalMeHTKe ajiaFbl MEAUIIMHAIBIK
npoIielypa, OHBIH MAaKCaThl, BIKTUMAJl Malifackl MEH KayilTepi Typajbl TOJIBIK akKiapar
OepiireHHeH KeiliH, OHBIH epIKTi TYpAe KejiciM Oepy mporieci).

Horumkenep. 3eprreyre anmbinFan oitengep canbl N=107 (100%).3eprreymurinepain
optama >xacel 31+3 »xactel Kypaabl.Anram Oocanymsuiap: I tonra-82%,I1 TonTta-56%,I11
tonta-13%(*p <0.001;CKK 7,3;14,4%,CA 6,7-20,0-13,4), kaiita Gocanymbuiap:l Tomra-
18%,I1  tomnta-44%,I11  Tonrta-87%(*p<0,05;CKK 2,6;14,4% CA 6,67-20,03-13,37).
3epTTenyii KYKTI OWeNIepHAiH aHaMHE31HJE €H KMl Ke3JEeCKeH opTYpJl Jopexeneri
aHEeMHs1,39p LIBIFapy KYHECIHIH aypypbl MEH 3HJIOKpUH anmacy Oy3suisicTapsl (Kecte 1).

Kecre 1. 3eprTenreH )KyKTi oifeniepiiH COMaTUKAIIBIK aypyJIapsbl.

Kepcetkimirep 3epTTenreH TonTap p
I II ror(n=33) 11
tor(n=44) tor(n=30)
Anemust 30,9% 20,1% 17,9% p=0,01%*
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Kenen 2,3% 3,2% 5,2% p=0,569
pECTIPATOPIIBIK
BUPYCTBIK
uHpeKIus

Co3bUIMaIIBI 1,08% 0,8% 0,6% p=0,013*
OpOHXUT epIILyl

Co3bUIMansl 3% 3,32% 4.1 p=0,12
nuenoneppur

I'unotupeos 0,2% 1,2% 1,1% p=0,132
Cewmizgik 1-2 1,1% 2,3% 1,9% p=0,23
Jopexeci

Karblpaas TeiC 0,6% 0,9% 0,1% p=0,52
KYKTLITIK

JlaMbIMaraH 0,2% 0,5% 0,8% p=0,09*
KYKTLITIK

O31iriHeH TYCiK 0,9% 0,1% 0,5% p=0,012%*

Eckepty(* p<0.05 aiibipManibuIbIK CTATUCTHKATBIK MOH/1). KpickapTmanap: CA-ceHiM
apansirel; CKK-canbicThipMalibl Kayin-KaTep KaThIHACKI

[Ipennaykuuss MEH WHAYKIUS SKYprizy cebenrtepi: >KYKTUIIKTIH MEp3iMiHEH acyblHa
oetiimaeny (kyktimik 4lanracer £3kyH): 1 Ton-57%, II tom-76%, III Tom-66,6%, *KYKTiTiK
Ke31H/IeT1 TUNepTeH3UsIIbIK KaFaainap: 1 ton-32%, Il tom -15%, III Tomn-23,3%,HopecTeHiy
Kypcak ik ecyiiy Texenyi: [ Torn-7%, Il ton -6%, III Ton -6,7%, cy a3asik: I Ton -4%, 11
tonta-3%, III Tom -3,4 % (Cyper 1).
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80% 76%
70% 66,60%
60% 57%
50%
40% 32%
30% 23,30%
20% 15%
[s) 0,
10% . 7% 6% 6,70% 4% 3,40%3,40%
0% I - - —
MKYKTINIKTIH Mep3imiHeH YKYKTIiNIK KesiHgeri HapecTe OcCyiHiH Texenyi Cy a3aplK,
acyblHa berimpaeny rMNepPTEH3UANDBIK,
KaFpannap
B 17Ton(n=44) ™ 2Ton(n=33) 3 Ton(n=30)

Cyper 1. bocany nnaykuusceina kepectkimrep(n=107).

[IpennaykuusHBl 6acTay YIIiH >KaThIp MOMHBI bumon mkanxacel OOHBIHIIA OaralaHbII,
on 6 Oaul HeMece oJlaH TeMeH OojFaH Xaraaijga xysere acblpbuiibl. JKykTi oifenneH
UHIYKIUSHBI 0acTamac OYpbIH MIHACTTI Typ/e aKnapaTTaHABIPbUIFaH KeJiCiM aJbIHABL.OpOip
WHYKIMS JKYPri3iIr€eHHEH KeWiH JKYKT1 9iiel MEH YPBIKTBIH KaFAalbl eMipJiK KOpCeTKIITep
OoifpiHIIa  OarayaHnbl.O3MiriHeH OactamraH OocaHy KbI3MeTI OoJIMaraH >Karjaija
MuzonpocToiabiH 8 A03ack(200 Mkr), auHONpOocTOH(2 Mr) koHe Dornel karerepi, aHa MeH
YPBIKTBIH JKarnaiblH Oaranan KadTananabl.)KaTelp MoiHBI '"keTinreH" Hemece buion
miKanacel OoifblHINIA 7 Oann KOHE OJaH >KOFapbl OONFaH JKarnaiaa, KYKTI oifen GocaHy
OemiMIIIECIHE ayBICTBIPBUIBIN, aMHUOTOMUS *Kacayapl.Erep 2 carat imiHae ©341rHEH TYPaKThl
O6ocany Oacranmaca, OocCaHyAbl BIHTAJIAHABIPY YIIIH OKCHTOLMHHIH KOKTaMbIp IMILTIK
uHoys3uscel kypriziial 5 Xb  okcuroumH 500,0 M QU3MONOTHAIBIK  €piTIHIrE
KOCBUIJIbl. XaTTaMara colikec 60caHy KbI3MeTI OacTalFaHiIa 4 TaMIIbIIaH JKOFapiaaTbUIIbL.

3eprTey HoTHKeci OolbIHIIA,KECTEAE KOPCETUIreHJeH, OipiHiIl peT OocaHylIbuIap
apachlHIa MH30IPOCTOJIIBIH €H KWl KOJJaHbUIFaH oprama jgo3ackl  125-150 mkr
apaibIFbIHIa 0076, Oy 61% *xarmalasl Kypansl. Al KaliTa O0caHyIIbUIapIa MPernapaTThiH
oprama go3achl HerizineH 100-125 MKr mieriaae KoiaaHbUIbIN, /5% >KUITIKIEH TipKemmi
(Kecre 2).II TonTa xykTi oienaepain 70%-bI TUHOTPOCTOHHBIH | J103aChIH aJIJIbl, al KaJlFaH
29,4%-b1 6 caraTTan keiiH 2 mosacbiH annblIll Tonm-doneil kareTepiH eKiHINI PeT eHTi3y
OOJIMaIEbL.

Kectre 2. MusonpocronaeiH OIpiHII JKOHE KailTa OOCaHyIIbUIApAaFbl 03achlHA
0ailIaHBICTHI KOJAAHY HOTHIKENEPI.

bipiumi 6ocanymsuiap(N=36) Kaiita 6ocanymisuiap(n=8)
Muszonpocton | XKyxTi % Muzonpocton | XKyxri %
J103aChI oitenep J103aChI oiteniep

CaHbI CaHbl
75 MKT 2 5,6 75 MKT 0 0
100 Mxr 2 5,6 100 Mxr 2 25
125 Mkr 10 28 125 mMkr 4 50
150 Mxr 12 33 150 MKr 1 12,5
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175 Mkr 2 5,6 175 MKr 1 12,5
200 MKkT 8 22,2 200 MKT 0 0

XaTplp MOMHBIH AalbIHAAY YIIiH KOJIAHBUIATBIH YII TYPJ SIICTIH — MH30MPOCTOI
(n=44), munomnpocton (n=33) sxone doimeii karerepi (N=30) — TmiMaimiri MeH OocaHy
aFbIMBIHBIH HET13T1 KOpPCETKIITepi CalbICTRIPhUIABL. THIMIUTIKTI Oaranay YUIIH KaTbIp

MOWHEBIHBIH JKar janbl bumon IIKaJIaChl OoiibIHIIIA Oaraja”bl. baranay
NPEUHAYKIUS/MHIYKIUA alAbIHAA JKOHE OJaH KeuiH »xyprizinai. Tuimpaimiri OoiibiHIna-
Mu3onpocToi-86,4%, JUHONPOCTOH-88%, an Douteit Karerepi-

90%,Doneit+muszonpocton(100%) komOuHanumsicel  kepcerTi.byn  HoTmxkenmep  TomTap
apacblHla  CTAaTUCTHKAJBIK  TYPFbIIaH  aWbIpMalIbUIBIK ~ JKOK ~ €KeHIH  KepceTTi
(p=0,934).Tuimci3aik KepceTKinn (KaThlp MOWHBIH TOJBIK AalllbUTyFa JKETKi3e alIMaraH
XKarjainap) colikecinme Muzonpoctoi-13,6%,muHonpocton- 12%, xone Poneil karetepi
To0BIHa-10% GobIn Tipkenai (p=0,848). Xarramara colikec, Doseli kaTeTepi KOJITaHbLIFaH
KYKT1 olieniepre KaTblp MOWHBIH JalbIHIAy THUIMCI3 OOJFaHIBIKTaH, KAaTbIp MOWHBIH
maiieiHoay MeH ~ OocaHyOel WMHAYKIMSUIAYABIH — THIMAUITIH — apTTBIPY  MaKCaThIHIA
(koMOMHAIUsTIAaHFAH) SJIC PETIHAE MHU30MPOCTON KOIAHBLIABL. Bysl TOCcI KaThlp MOWHBIH
KETUIIpyre »KoHE ©3[iriHeH OactanraH O0oOcaHy BIKTUMAIABIFBIH KOPCETTi.O31iriHeH
Oactanran OocaHy >KMUIIri OOWBIHIIA JUHOMPOCTOH TeNIMEH JalbIHIaIFaH OOCaHYIIIbI
otiennepne 90% KepCeTKIMTEeH eH JKOFaphl HOTIKE OalKaapl, OYJI MU30MIPOCTON-79% KoHe
Qoneit karetepi- 55,6% KepceTKimTepaeH aiTtapnbikraid xorapbl 6omnel (p=0,031). byn
JUHOIIPOCTOHHBIH, YKAaThIPp MOWHBIH JalbIHIAay OapbIChIHIA (U3HOIOTHSUIBIK OOCaHyFa BIKITAJ
€Ty MYMKIHJITIH alfaKTaibl. AMHHOTOMUSIHBIH KU MU30mpocToi- 21%, TUHONPOCTOH-
10%, an ®omneit karerepi- 44,4% OONAbI, JereHMEH OYJI albIPMAIIBUIBIKTAP CTATUCTUKAIIBIK
TYPFBIIAaH MaHBI3bI eMec 00JbIN MBIKTH (p=0,748).bocanyapl bIHTATAHIBIPY-MHU30MPOCTOIN-
18,4%,munonpocton remi-10%,Doneit katetept ToObHAa 25% Tipkenai (p=0,718), Oyn na
MaHBI3/Ibl ABIPMAIIBUTBIKTAp OepMeTi.

TuiMci3aik KarnalblHIA JKaThIp MOWHBIHBIH >Karjaaibl bumon mkamacel OOWBIHIIA
TOMEHT1 OayigapMeH cumartaiabl(6 0amn koHe olaH TeMeH). HayKuusara JeiiH ®oHe oJlaH
KeWiHri Oaranayaa »aTblp MOWHBIHBIH AalllbUTybl, >KYMcCapybl *oHE Oacka KepCeTKIIITep
KETKUIIKTI JieHreiie esrepmeni. byn kepcerkimrep 6ocaHyablH OacTaayblHa HEMece OTyiHe
KeJIepri jkacall, JalbIHABIK SICIHIH 9CEpiHIH JKETKUIIKCI3 ekeHIH kepceTTi. COHbIMEH Kartap,
TUIMCI3/IK HOTHXKECIHAE KelOip HayKacTapla MHAYKUUSHBI KaliTalay HeMece Kecap TUIriHe
KOy KAKETTUIIr TybIHAaAbL. THIMCI3AIKKE OalimaHBICTBI Kecap  TUIITi-MH30MPOCTO-
13,6%,1unonpocton remi-12% sxarnaiibiaa opbiH anca, doseit karerepi TOOBIHAA Oyl
KopceTkim TipkenreH koK (p=0,658).Doneii kartarepit+muzonpocroamen 100% Tuimimimik
kepceTTi.bocanynpl BIHTaNAHABIpYJaH KEHIHrT Kecap TINiri OapiblK TomTapja IIaManac
neHrerine Oavikanael: Musonpocrton — 5,2%, J{unonpocron— 10%, ®omneii karerepi — 8,3%
(p=0,513).2Kanmer canbl OoiipiHIIa Kecap Timiri-I Tom-8 »xykTi oitenaiy 8-iHme 6ocanynbiy [
KE3€HIH/J€ YPBIK THIIOKCHUACHIHBIH Oenriiepi OalKalabl:YpPBIKTBIH JKYPEK COFYy JKHULUIIr1
muHyThIHa 180-190 peTke neliH KOTEpLUTiN, KalmblHA KelMemi,Keiae Opaaukapaus
(meneneprust) 90—80-re aeitin Temenmeni.Taburu OocaHy »KOJAapbl apKbUIBI Jiep Ke3iHIe
JKaFal kacally MYMKiH OOJMaraHJIbIKTaH, KOJIAHIbl NMePUHATAIABIK HOTHKETE KON KETKI3Y
YIIIH «YPBIKTBIH KayinTl >KaFgaibl» JIHArHO3bl KOWBUIBIM,ONEPATUBTI KOJIMEH OocaHy
menringi.ll  ton-7 kykTi oMenmiH 6-1a «YPBIKTBIH KayilTi JKarmailbl» JUarHo3bl
KOoWbUICca,KainFaH 1 kykTi olienne 6ocanyapiH Il ke3eHiHAEe «BacTE€H» CHMIITOMBI OH OOJIBIM,
«KJIMHUKAIBIK Tap >kam0Oacy» auarHo3bl Koubuiabl. KP JICM Nel80, 17.03.2023 KbIIFbI
XaTTaMachlHa COMKec, Keaen Typae admoMuHaibIel 0ocany skacamabl.Ill Tom-1 Gocanyribl
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olienre «ypBIKTHIH KAYINTi )KaFJaibl» JUATHO3BI KOWBUIBII IIVFBIT Kecap TUIIr KacaJIbIH/IbI
(Kecre 3).

Kecre 3. XKatbip MOWHBIH JaiibIHIay OapbIChIHIa O0CAHY aFBIMBIHBIH dCepi.

Kepcetkimrep Musonpocton(n=44) | JIuHONIpOCTOH Ddonent p

(n=33) karetepi(n=30)
Tuimmainiri 86,4% 88% 90% p =0,934
Tuimciziri 13,6% 12% 10% p =0,848
O3irined 79% 90% 55,6% p =0,031*
Oacrasiran 60caHy
AMHHOTOMHUSA 21% 10% 44 4% p =0,748
Bocanyer 18,4% 10% 25% p=0,718
BIHTAJIAH/IBIPY
Tuimciznirine 13,6% 12% 0 p =0,658
OaliIaHBICTHI Kecap
TLTIr1
Bocanyer 5,2% 10% 8,3% p=0,513
BIHTAJIAHBIPYIaH
KEWiHT1 Kecap
TUTIT]

(Eckepry:* p<0.05 craructukanblk MoHi). CHUNaTTamalblK CTATUCTUKAIA CaHIBIK
alfHpIMaJIBIIAP/bl CANBICTBIPY YIIIH TOyeNCi3 TaHgamanapra apHainraH CThIOJEHTTIH t-TecTi
KOJITAaHBUI/IBL.

byn 3eprrey GapeichiHa OipiHINI KE3€HHIH OpTalla y3akThIFbl | TonTa (MHU30MpOCTON)
12 carar 15 munyrt, II Tonta (muHompocroH) 9 carar 30 mMunyt xoHe III TonTa (Poneit
karetepi) 8 carar 45 MHUHYTTBHI Kypazabl. EKiHII Ke3eHHIH opTalla y3akKThIFbl THiciHIIEe 59
MUHYT, 50 MUHYT *oHe 43 MUHYT Oouibl. bapnblk 60caHy HEOHATOJOTTHIH KaThICYbIMEH OTTI.
bipinmni ke3eHHIH Y3aKThIFbIHA oCep €TKEH MaHbI3Ibl dakTopiapasiH Oipi — [ TonTa anrarn
0ocaHylIBIap CAaHBIHBIH KOMNTIr1 O0JIbl, Oy MU30MPOCTON TOOBI YIIiH >KaThlp MONHBIHBIH
ambuty KeseHiH y3apTThl. An Il tonTa (Ponelt karerepi) KaiiTa OocaHyIIbUIap CaHbl KON
OonFaH/bIKTaH, OIpIHII Ke3eHHIH Y3aKThIFbl Oacka TomTapra KaparaHaa a3 Oonjsl. by
nepekTep O0ocaHyIblH THIMAUIIN MEH KayllCI3JAIriH 3epTTereHjie 0ocaHy HMapuUTETIH €cKepy
KQKETTIT1H KOPCETTI.

Kypriziniren 3eprrey HOTHXKeciHAe OocaHy HMHAYKUMACHIHBIH YII  9fici —
MH30IPOCTOJ, JAWHONPOCTOH XoHe Domneil kaTerepi KOJNIAHBUIFAH oWeNJep apachiHAA
aKyIIEepJiK AacKbIHYJAp JKUUIII aHBIKTANAbl. YPBIKTHIH KayilTi Xargailbl MH30IPOCTON
ToObIHAa 6,8%, aOUHOMPOCTOH TOOBIHAA 6,1% kuimikre ke3nmecce, Domeil karerepi
KOJJaHBUIFAH TOMTAa Oy acKelHY MyJsjae Oaiikanmanbl. bocaHFaHHaH KEHIHTI KaH KeTy
MHU30MpocToN ToObIHAa 9%, nuHompocToH TOoObIHIA 3%, Donel karterepi ToObIHAA 3,3%
JNEHTeHiHe aHBIKTAIAbl. bocaHy OpeKeTiHIH oJCI3irT MHU30MpocTon ToObHAa 6,8%,
JTUHOMIPOCTOH ToObIHIA 6,1%, anm ®oneit katerepi ToObiHAA 3,3% IEHreWiHIe Ke37ecTi.
Ocpinaiiiia, 3epTrey HoTHKEepl OoiibiHIIa DoJelt kaTeTepl KOJAAHbUIFAH TONTA acCKbIHYJIap
KU TOMEH, ajl MU30MPOCTOJN KOJJAHBUIFAH TONTAa acKbIHYJAap MU CalbICThIPMAaIbl
TypZie *oFapsl ekeHi anbIKTanabl (Kecre 4).

Kecre 4. [Ipennaykius ogicTepiHaeri acKbIHYIAp
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ACKBIHY TYpJIepi MusomnpocTon(n=44) JluaonpocToH Ddonent
(n=33) karetepi(n=30)

Y PBIKTHIH KayinTi 6,8% 6,1% 0
JKarJanbl
Bocanrannan keiiiari | 9% 3% 3,3%
KE3€HJIe KaH KeTy
Bocany opekeTiHiH 6,8% 6,1% 3,3%
QJICi3iri

TankpLiay.

Xatpip MOWMHBIH OocaHyFa NaibIHAAY JKOHE OOCaHyIbl MHIYKIUSIAY — aKyIepiik-

THHEKOJIOTUSIIBIK TOXIpUOeae Kui KOJIJAHBUIATBIH, NMEPUHATAJABIK HOTIDKENEpre TiKenen
ocep €TeTIH MaHbI3[bl Ipoueaypanap. byn 3eprrey HoTmkesnepi aranFaH oaicTep.iH
TUIMJIUTITI MEH Kayinci3airia Oaramayra MyMKiaaik Oepmi[ 1]. Mamxyknusiaer 6actramac OypbIiH
aKnapaTTaHbIPbUIFAH KEJICIM ajly >KOHE JKaThlp MOMHBIHBIH buion mxkanacel OoibIHIIA
KETUTyiH Oaranay WHAYKUUSHBIH COTTI JKOHE Kayilci3 OTYyiHIH Heri3ri mapTrapbl OOJIbII
TaObUIABL.

3epTTey OapbIChIHIA TPEUHAYKIUS MEH MHIYKIMSHBIH HETI3r1 KOPCETKITepi peTiHae:
KYKTUTIKTIH Mep3iMiHeH acybl (41 anTa £3 KyH), TMIEPTEH3USUIBIK >KaFJailnap, YpbIKTHIH
KYPCAKIIIUTIK OCYiHIH TEXEeIyi JKOHE CY a3/bIK aHBIKTAJIJIbI.

JKaTblp MOMHBIH JKETUIAIPY 9IICTEPiHIH THIMIUIITIH CAJBICTBIPY HOTHXKECIHIE OapibIK
yuI ogic Te (MH30MPOCTOJI, TUHOMPOCTOH remi, Dosel KaTteTepi) KOoFaphl HOTHKE KOPCETTI.
En xorapel THiMautik Doseil kaTeTepiH MH30MNPOCTOIMEH OIpiKTIpiNn KOJJaHFaH Ke3ze
Oaiikanael  (100%). bByn  kepceTkimn — opicTepAlH  YHJIECIMIUITIHIH — KJIMHUKAJBIK
MAaHBI3AbLUILIFBIH aiFaKTal Ik

JluHONIpOCTOHMEH JaWbIHIANFaH oHeNep apachblHIa ©3/IriHeH OacTaiiFaH OocaHy
KepceTKimn >xorapbl 6onabl (90%), Oy omicTiH (QU3HONOTUATBIK OocaHyra OeHiMALTIriH
kopcereni. An Doneil kateTepiMeH NalbIHAANFaH TomTa Oyy KepceTkim 55,6% O0oinsl,
JIlereHMeH, OyJ1 o/1ICTiH KayiNCi3/irt MeH KOJDKeTIMILIIr 3epTTey OaphIChIH/a pacTabl.

Mu30mpoCcTONl KOJIJIAHBUIFAH TOMTA CAJIBICTBIPMAJIBl TYPJE ACKBIHYJAP KUl TIPKENIi:
YPBIKTHIH KayinTi skarmaiiel (6,8%), O6ocanraHHaH keiliHri kaH kety (9%) >xoHe OocaHy
opekeTiHiH anci3airt (6,8%). byn skarmaitmap mpenapar 103achbiH JKOHE €HT13y apasibIFbIH
MYKHMAT Oakpliay KaKeTTUIMH KepceTedl. BypbIHFBI 3epTTeylepMeH CallbICThIpFaH/a,
MHU3OTMPOCTOJIBIH KalTajmama Jo3ajapbl OOCaHyIbIH JaTeHTTI (a3acklH y3apThIl, Kecap
TUTITIHIH KUUIITIH apTThIPYbl MYMKIH €KeHi Jie pacTayisl [5].

@oneil kaTeTepi MEH JUHOINPOCTOH THUIMIUTIK KepceTKimTepi coilkeciHiie 88% xoHe
90% Oonca, MH30MPOCTOIMEH MHAYKIMsAna Oyn kepcerkim 86,4% Kypaabl. byn
HOTWIKENEP/IIH 9/1e0u TepeKTepMeH yilneciMal exeHl oaikansr [3,5,7].

3eprrey OapbIChIHAA JKYKTI oHenaepAiH >Kui Ke3IeCKeH KOCHIMILIA MaTOJIOTHsIaphl:
anemus (ocipece I Tomra — 30,9%), 30p mIbIFapy Kyieci aypyiaapbl *KoHE SHIOKPHUHIIIK
Oy3buibicTap Oomnabl. Byn coMmaTHkanblK jkaFaaitiap 6ocaHy HpoleciHe BIKMAld €Tyl MYMKIH,
COHJIBIKTAH OJIapibl OAKbIIAY HHAYKIIMS KayICI3QIrH KAMTaMachl3 €Ty 1€ MaHbI3]IbI.

Kecap Tinirine >yriHy >KUUTIr 9JicTep apachlHIa YJIKEH aHbIpMAalIbUIBIK KOpCeTIel,
ajlaiila MU30MIPOCTOJI KOJIJAHBUIFAH TONTA YPBIKTBIH J>KYPEK COFBICBIHBIH OY3bLIYbl XKOHE
TUIOKCUSL Oenriyiepine OaiaHBICTBl LIYFBUI OMNEpanusuiap kuipek Tipkengi. byn ¢akr
MHU3OIPOCTOJIIBIH Kayirci3aik OeriHiH Oaranayaa MaHbI3/bI.
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OneMaiK onebuerrepae OocaHynbl MHAYKIMATIAY KOPCETKIIN KbUIAAH KbUIFA apThII
keneai [6], Oy omicTepll KIMHUKAIBIK TPAKTHKaaa AYPHIC KOJIAHYIBIH ©3CKTUIITiH
aiikpiHai el Grobman W.A. xone Spong C.Y. eHOekTepine coiKkec, MHIYKIUSHBIH COTTLIIT
JKAThIp MOWHBIHBIH AalIbUTYBIMEH Karap OOCaHyAbIH (QH3UOJOTHSIIBIK JKOJIMEH OTYIMEH
aHbIKTanaael [7,10].

JKanmel anmraHzga, 3epTTEy HOTHIKENEPl KAThIp MONHBIH JKETUIAIPY OMICTEPIH IypbIC
TaHJay MEH KOJJAaHYAbIH aHa MEH YPBIK KayilCi3[iriH KaMTaMachl3 €TyA€ MICHIYINi Pej
aTKApaThIHBIH KOPCETTi. OJICTepAl KOMOMHAIMsIan KOJJaHy — WHAYKIUS THIMIUTITIH
apTTHIPYABIH OoJamarbl 0ap OAaFbITHI peTiHAE OaranaHa/bl.

KopwiThinabl. by 3eprreyae KoigaHbUTFaH OICTEPAiH THIMAUIIIHE Tajlay jkacay
OapbICHIHIa-MU30ITPOCTOI THIMIUTIK IeHreri 86,4% Kypansl, muHOMPOoCcTOH— 88%, am dornei
karerepi— 90% tuimainik Oadlikanael. EH xorapel tHiMaimik kepcetkimi (100%) domneit
KareTepi MEH MU30IPOCTOIIBIH KOMOMHANIUSACHIH KOJTAHFAH/1a aHBIKTAJI/BL.

OmnepartuBTti 60canynbiy sxkuiniri 11,8% kypanel. Herisri akymepiik KepceTKimrep —
Tap ’aMOac MeH YPBIKTHIH KayillTi KaF1aiibl O0JIIbI.

Kyprizinren 3epTrey HoTHXKeCiHAe O0CaHy MHIYKUUSACHIHBIH YII 9/1iCi — MH30MPOCTOJL,
JUHOIIPOCTOH koHe Dol KaTeTepi KONIaHbUIFaH dleNIep apachlHa aKyIIePIIiK aCKbIHYIap
JKULIITT MH30MPOCTOJI TOOBIHIA JKOFapbl €KEeHI aHBIKTaIAbl. bys TonTa Wi Ke3IeCKeH
ACKbIHYJIapFa YPBIKTBIH KAYIlTi JKarIaibl, 00CaHFaHHAH KEHIHT1 Ke3CHIET1 KaH KEeTyJIep KoHe
0ocaHy SpEeKeTIHIH QJICI3MIri )KATTHI.

XKanmel, 3epTTey HOTHXKeENEpl KOJJAHBUIFAH TOCULAEPAIH (IMHOMPOCTOH koHe Dojeid
KaTeTepi) aHajap MEH HopecTesep YIUiH Kayilci3 opi Kosaiuibl ekeHiH kepceTTi. COHbIMEH
Karap, Oy omicTep Kasipri akyImiepiik ToXKIpuOene FhUIBIMH HETI3ENreH, THIMII JKOHE
KIMHUKAJBIK TYPFBIIAH JOJIENIEHTeH TOCUT pETiHAE KOJNJaHyFa TOJBIKTal JaiblK Jen
TaHBUIIBL.
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CPABHUTEJIbHBIA AHAJIN3 METO/JOB IIOJATIOTOBKH K POJIAM

B.H. BUIIIEKOBA !, JLK. KAJIMEBA 2 B.K. JKAPKbIHBEKOB 3 5
JLOK. YMUPOBA *, M.K. OMUPBAM *, C.E. HYP’)KAHOBA *, .M. CAMJIAYBAH 2

! Kasaxckuif HAMOHABHBII MEIHIIHHCKIIT yausepcuteT umenu C.J1. Acenausiposa, T.
Anmartel, Kazaxcran

? Ka3aXCTAHCKHil MEUIIHHCKHIL YHUBEPCHUTET HEMIPEPHIBHOTO 00pa3oBaHus, I. AIMaThI,
Ka3zaxcran

3 I'opoackoit poaunbhbiit foM NeS, r. Anmarsl, Kazaxcran

AHHOTANUA

BBenenue. B mocrnenHue TOABI B aKyMIEPCTBE W THUHEKOJOTHH TPUMEHSIOTCS
pa3MyHble METOJbl MOATOTOBKU K poaam. Kakaplii MeToa MMEeT CBOUM MPEUMYLIECTBA U
HenocTaTku. CpaBHHUTENBHBIM aHajdN3 JTUX METOJOB KpaiHE Ba)X€H, IMOCKOJIBKY BBIOOD
crocoba pojopaspelieHus HampsSIMyl BIHMSET Ha 370pPOBbE JKEHIIMHBI, COCTOSHUE
HOBOPOXJACHHOTO M OOIIHE UCXOBI POJIOB.

Heap uccaenopanusi. CpaBHeHHE U OlleHKAa Y(P(EKTUBHOCTH METOJ0B MPEUHIYKIIMH
JUIsT TIONTOTOBKM IIIEMKW MaTKU Ha Cpoke OepemeHHOCTH 37-41 Henenb, BKIIOYAs
MexaHnnueckuit meto] (katerep Donest) u hapmakomornyeckue MeTo sl (IpocTaraanaunsl El
u E2).

Matepuanbl u MmeToabl. B nccienoBanue 6butn BKiroueHbl 107 GepeMeHHBIX JKESHIIUH,
MIPOXOAMBUIMX MPEUHAYKIHAIO W HWHAYKIUIO pPOJOB B COOTBETCTBUHU C KIMHUYECKHUM
IPOTOKOJIOM MuHHUCTepcTBa 31paBooxpaHeHust PecryOmuku Kazaxcran ot 2023 rona, B
nepuon ¢ okTaops 2024 mo deBpans 2025 roma, Ha 6aze KIMHUKU Kadeapbl — POIUILHOM
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nome NeS5 r. Anmatsl. MccienoBanue NpoBOJWIOCH B BHUJE IMPOCIEKTUBHOIO KOTOPTHOTO
HaOmoieHusl. BpeMeHHON NpOMEXYTOK Ompelessuics ¢ Hadaja MOATOTOBKM K pojaMm 10
MOMEHTa pojopaspelieHus (B AHSIX M yacax). Hekoropble mnokasaTelnd y4YUTHIBAJIUCH B
Helensax recrauMu. B Xoze wuccienoBaHus HE BO3HUKIO TPYAHOCTEM M OTrpaHUYEHUM.
Kenmuusl OblIM  pactpeneneHsl Ha Tpu rpynnel:l rpynma — mnpocrarmanauH  El
(Mu3ompocton) nepopanbHo (n=44);1l rpynma — npoctarnanaud E2 (IMHOTIPOCTOH renb) BO
BraraauiuHbii cBox (n=33);11I rpynna — katerep ®oses, BBEAEHHBINM B EPBUKAIbHBIN KaHAJ
(n=30) (B poauabHOM J0OME [aHHbIE TPU METOJa TNPHUMEHSIOTCS B COOTBETCTBHH C
KIIMHUYECKUM IIPOTOKOJIOM. )

PesyabraTrhl. OCHOBHBIE TIOKa3aTeNd TMOJATOTOBKM K poOAaM: CKIOHHOCTh K
nepeHammBanuio O0epemeHHocTH (41 menensa + quu) — I rpynna: 57%, Il rpynma: 76%, 111
rpynna: 66,6% (*p<0,05); runepTeH3uBHbIE COCTOSHUS MPpU OepeMeHHocTH — | rpynma: 32%,
IT rpynma: 15%, III rpynmna: 23,3% (*p<0,05); 3apepxka BHyTpuyTpoOHOTO pocTa rioaa — |
rpynna: 7%, Il rpynma: 6%, III rpynma: 6,67% (*p<0,05); manoBoaue — I rpynmna: 4%, II
rpynna: 3%, Il rpynna: 3,4% (*p<0,05).

[To addextuBHOCTH: MH3OoMpocTOoN — 86,4%, auHonpocToH — 88%, karerep dones —
90%, xomOmHammsi karetep Dosestmm3onpocron — 100%. Ilpu sTtom Hambosbiiee
KOJIMYECTBO OCJIOKHEHHI OBLIO BBISBICHO B IPYIIIE MU30MPOCTONA: YTPOKAIOIINE COCTOSTHUS
mwiona (6,8%), mocinepomoBoe kpoBoTeueHue (9%) u cmabocTh POJOBON JESATEIHHOCTH
(6,8%).

BoiBoabl. B xoxe mccnenoBanusi Obuta foka3aHa Oe3omacHOCTh M 3((EeKTHBHOCTH
METO/I0B MOJIFOTOBKH IIEHKN MAaTKM C UCIOJIb30BaHUEM MpocTariganauHa E2 (quHonpocToHa)
u karerepa Posnes. YKa3aHHbIE METO/IbI MTOJIOKHUTEIBHO BIUAIOT Ha YBEIMUEHUE YHCIIa POJOB
yepe3 eCTECTBEHHBbIE pOJOBbIE IMYTHM M paccMaTpuBaroTcd Kak 3((eKTUBHBIA crnocod
CHU)KEHHUS YaCTOThI KecapeBa CEUEHUsI.

KawueBble cioBa: MHIYKIMS, MNpeHHIyKIMs, karerep Posnes, MH30MPOCTOI,
JTUHOIIPOCTOH, KECAPEBO CEUCHHUE.

COMPARATIVE ANALYSIS OF METHODS FOR LABOR PREPARATION

B.N. BISCHCHEKOVA !, L.K. KALIYEVA 2, B.K. ZHARKYNBEKOV 3,
L.ZH. UMIROVA 3 M.Q. OMIRBAY ?, S.E. NURZHANOVA *, D.M. SAILAUBAI 2

1S.D. Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan
2 Kazakh Medical University of Continuing Education, Almaty, Kazakhstan
3 City Maternity Hospital Ne5, Almaty, Kazakhstan

Abstract

Introduction. In recent years, various methods for labor preparation have been used in
obstetrics and gynecology. Each method has its own advantages and disadvantages.
Comparing these methods is very important since the planned mode of delivery directly
affects the woman’s health, the condition of the newborn, and the overall birth outcomes.

Objective. To compare and evaluate the effectiveness of preinduction methods used for
cervical ripening at 37-41 weeks of pregnancy, including mechanical (Foley catheter) and
pharmacological (prostaglandins E1 and E2) methods.

Materials and Methods. The study included 107 pregnant women who underwent
preinduction and induction of labor in accordance with the clinical protocol of the Ministry of
Health of the Republic of Kazakhstan (2023), between October 2024 and February 2025, at
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the clinical base of the department — Maternity Hospital No. 5, Almaty. The study was
conducted as a prospective cohort study. The time interval was measured from the beginning
of labor preparation to the moment of delivery (in days and hours). Some indicators were
recorded in weeks of gestation. No difficulties or limitations arose during the study. The

women were divided into three groups: Group | — prostaglandin E1 (misoprostol) orally
(n=44); Group Il — prostaglandin E2 (dinoprostone gel) applied to the posterior vaginal fornix
(n=33); Group Il — Foley catheter inserted into the cervical canal (n=30) (These three

methods are applied in the maternity hospital in accordance with the clinical protocol.)

Results. Key indicators of labor preparation were as follows: tendency for post-term
pregnancy (41 weeks + days): Group I — 57%, Group Il — 76%, Group Il — 66.6% (*p<0.05);
hypertensive conditions during pregnancy: Group | — 32%, Group Il — 15%, Group Il —
23.3% (*p<0.05); intrauterine growth restriction: Group | — 7%, Group Il — 6%, Group Il —
6.67% (*p<0.05); oligohydramnios: Group | — 4%, Group Il — 3%, Group Il — 3.4%
(*p<0.05). (*Note: *p<0.05 was considered statistically significant).

Effectiveness rates were: misoprostol — 86.4%, dinoprostone — 88%, Foley catheter —
90%, and the combination of Foley catheter + misoprostol showed 100% effectiveness. The
highest rate of complications was observed in the misoprostol group: fetal distress (6.8%),
postpartum hemorrhage (9%), and weak labor activity (6.8%).

Conclusion. This study demonstrated the safety and effect The study demonstrated the
safety and effectiveness of prostaglandin E2 (dinoprostone) and Foley catheter methods for
cervical ripening. These methods positively contribute to increasing the rate of vaginal
deliveries and are considered effective approaches to reducing the frequency of cesarean
sections.

Keywords: induction, preinduction, Foley catheter, misoprostol, dinoprostone, cesarean
section
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RISK FACTORS FOR TEMPORARY DISABILITY AMONG HEALTHCARE
WORKERS: ANALYSIS OF PROFESSIONAL AND BEHAVIORAL
CHARACTERISTICS

A. IBRAYEVA 2 D.A. OSPANOVA 3, K. SADUAKASOVA 3,
E. ZHUSSUPOVA 4, R. SULEIMENOVA *°, D.E. GIZAT *

! Republican Scientific and Practical centre of mental Health" of the Ministry of Health of the
Republic of Kazakhstan, Almaty, Kazakhstan

2 Kazakhstan’s medical university “KSPH”, Almaty, Kazakhstan

% Al-Farabi Kazakh National University, Almaty, Kazakhstan

*S.D. Asfendiyarov Kazakh National Medical University, Almaty, Kazakhstan

> Mental Health Center" of the Almaty City Public Health Department Kazakhstan, Almaty,
Kazakhstan

Abstract

Introduction. The morbidity of healthcare workers and associated days of temporary
disability have a significant impact on workforce stability and the overall efficiency of the
healthcare system.

Objective. The aim of this study was to assess the influence of professional, socio-
demographic, and behavioral factors on the frequency of temporary disability among
healthcare workers.

Methods. A cross-sectional study was conducted involving 1211 healthcare
professionals. Gender, age, work experience, work schedule, unhealthy habits, and the
number of disability days over the past year were assessed. Descriptive statistics, t-test,
ANOVA, and multiple linear regression were applied.

Results. The mean number of disability days was 3.51 per year (SD = 1.72).
Comparative analysis revealed a statistically significant increase in disability days with longer
work experience (p = 0.0027) and the presence of unhealthy habits (p < 0.0001). Gender and
night shifts had no statistically significant effect. In the regression model, work experience (
= 0.14; p = 0.0001) and unhealthy habits (B = 0.19; p < 0.0001) maintained an independent
association with the number of disability days.

Conclusion. The results show that among the factors studied, work experience and
unhealthy habits make the most significant contribution to the formation of temporary
disability among healthcare workers. These findings may be considered in the development of
preventive and organizational measures for occupational health among medical personnel.

Keywords: healthcare workers, temporary disability, work experience, unhealthy
habits, regression analysis

Introduction. Temporary incapacity for work among medical personnel has a
significant impact on both the staffing capacity of the healthcare system and the quality of
medical services provided [1]. The specific nature of professional activity in the healthcare
sector is associated with high physical and psycho-emotional stress, irregular work schedules,
night shifts, as well as constant contact with patients and infectious agents [2]. These factors
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collectively increase the risk of disease development and contribute to a considerable level of
morbidity among healthcare workers [3].

In addition to professional factors, the frequency of temporary incapacity for work may
also be influenced by socio-demographic characteristics of employees, including age, gender,
marital status, and housing conditions [4, 5]. Behavioral risk factors play a particularly
important role — such as smoking, alcohol abuse, as well as dietary habits and overall
lifestyle patterns [6-8]. A number of studies indicate that the combination of occupational
stress and unhealthy lifestyle may significantly increase the level of temporary incapacity for
work among medical personnel [9].

Despite the relevance of the issue, such studies remain limited in certain regions and
professional groups. In particular, there is a need for a comprehensive assessment of the
relationships between professional, social, and behavioral characteristics and the indicators of
temporary incapacity for work among healthcare workers [10, 11].

The aim of this study was to assess the impact of work experience, working conditions,
harmful habits, and a range of socio-demographic factors on the frequency of temporary
incapacity for work among medical personnel.

Materials and methods

Study design and participants

A nationwide cross-sectional survey was conducted among healthcare professionals
employed in psychiatric hospitals across the Republic of Kazakhstan between 2021 and 2023.
The total study sample consisted of n=1211 participants-medical workers, including both
psychiatrists and psychiatric nursing staff.

Participant selection was carried out across all 14 administrative regions of Kazakhstan
and the three cities of national significance: Almaty, Astana (formerly Nur-Sultan), and
Shymkent, ensuring broad territorial representation of the mental health workforce.

Eligibility Criteria

Inclusion criteria for participation were as follows: current employment as medical
worker hospitals of Kazakhstan; Active engagement in professional duties during the period
of study data collection; Provision of written informed consent confirming voluntary
participation and awareness of study objectives.

Ethical Approval

The study protocol was reviewed and approved by the Local Ethics Committee of the
Kazakh Medical University of Continuing Education, Republic of Kazakhstan (Protocol No.
77 dated 05.02.2020). All participants provided written informed consent prior to
participation. Anonymity and confidentiality were strictly maintained throughout the data
collection and analysis processes.

Measures

Sociodemographic and Professional Variables

A comprehensive sociodemographic and professional questionnaire was administered to
collect data on:

Demographic factors: age, gender, marital status, housing conditions;

Professional characteristics: job profile, total years of medical experience, work
schedule, workload intensity, night shifts;

Lifestyle-related factors: smoking status, number of cigarettes per day, alcohol
consumption frequency, dietary patterns, physical activity level,

Socioeconomic indicators: salary level;

Health outcome: number of sick-leave days (temporary incapacity for work) during the
previous 12 months.

Data Collection
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Data were initially collected through paper-based questionnaires administered at
participating psychiatric facilities. Completed paper forms were subsequently digitized into an
electronic database for statistical analysis.

Statistical Analysis

Data analysis was performed using SPSS version 22 (IBM Corp., Armonk, NY, USA)
and Python-based analytical packages (SciPy, StatsModels). Descriptive statistics were used
to summarize participant characteristics. Continuous variables were presented as means +
standard deviations (SD) or medians with interquartile ranges where appropriate. Categorical
variables were presented as frequencies and valid percentages.

Group differences in temporary incapacity days were evaluated using independent-
sample t-tests (for binary comparisons, e.g., gender, night shifts) and one-way analysis of
variance (ANOVA) for multiple group comparisons (e.g., work experience groups, levels of
harmful habits). To assess independent predictors of sick-leave days, multiple linear
regression analysis was performed, adjusting for gender, work experience, harmful habits, and
night shift status. A two-tailed p-value <0.05 was considered statistically significant.

Results. The study included data from 1211 medical workers. The age composition of
the sample, taking into account gender, is characterized by a significant predominance of
women across all age groups, with 1,019 (83.9%) women and 192 (15.8%) men (Figure 1).
The smallest proportion consisted of participants under the age of 25 — only 60 individuals
(4.9%). The 26-30 age group included 145 individuals (11.9%), of whom 36 (3.0%) were
men and 109 (9.0%) were women. The largest number of respondents belonged to the 31-35
and 36-40 age groups — 267 (22.0%) and 315 individuals (25.9%), respectively. In the 41—
45 age group, 243 individuals (20.0%) were recorded — 24 men (2.0%) and 219 women
(18.0%). In the 46-50 age group, there were 121 individuals (10.0%), including 12 men
(1.0%) and 109 women (9.0%). The least represented older age category included participants
over 50 years old: 60 individuals (4.9%), of whom 12 (1.0%) were men and 48 (4.0%) were
women.

mmm Men
mmn Women

300
250

200

150

Number of workers

100

50

<25 26-30 31-35 36-40 41-45

Age category

Figure 1. Age distribution of medical workers by sex
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The distribution of medical workers by length of service is presented in Table 1.
According to the results, the largest proportion of medical workers had more than 15 years of
work experience — 503 employees (41.4%). This group also recorded the highest level of
temporary incapacity for work: an average of 3.72 + 1.67 days. In the group with 11 to 15
years of experience, the number of individuals was 283 (23.3%), with an average number of
incapacity days of 3.46 = 1.73. In the group with 6 to 10 years of experience — 189
individuals (15.6%) — the average figure was 3.39 + 1.73 days. Respondents with 3 to 5
years of experience (n = 122, 10.0%) showed a somewhat lower frequency of temporary
incapacity — 3.15 + 1.81 days. The lowest level of temporary incapacity for work was
observed among medical workers with less than 3 years of experience — 118 individuals
(9.7%) with an indicator of 3.28 + 1.76 days.

Table 1. Distribution of medical workers by length of service

. Percentage of | Mean Number of Sick
Work experience Number (n) Sample (%) Leave Days + SD
up to 3 years 118 9.7 3.28+1.76
3-5 years 122 10.0 3.15+1381
6-10 years 189 15.6 3.39+1.73
11-15 years 283 23.3 3.46 +1.73
more than 15 years 503 41.4 3.72+ 1.67

Among the surveyed medical workers, 21.8% (n=265) did not have night shifts, while
78.2% (n=950) worked night shifts. The average number of days of temporary incapacity for
work in the group without night shifts was 3.31+1.65 days. In the group with night shifts,
this indicator was higher — 4.28 £ 1.03 days (Table 2).

Table 2. Distribution of employees by presence of night shifts

. . Share of the sample | Mean number of sick leave
Night shifts (group) Number (n) %) days + SD
Without night shifts 265 21.8 3.31+£1.65
With night shifts 950 78.2 428 +£1.65

In the studied sample comprising 1,211 medical workers, the majority of participants
(n=775; 64.0%) reported having no harmful habits. Among them were 116 men (9.6% of the
total sample) and 659 women (54.4%). Regular smoking was reported by 218 respondents
(18.0%), with a significantly higher proportion among men: 131 individuals (10.8%),
compared to 87 women (7.2%). Alcohol consumption as the only harmful habit was recorded
in 48 individuals (4.0%), including 31 men (2.6%) and 17 women (1.4%). A combination of
smoking and alcohol use was observed in 73 participants (6.0%), predominantly among men
(n=55; 4.5%), while among women, such cases accounted for 18 (1.5%). The group with
irregular, unspecified, or other harmful habits included 97 individuals (8.0%), consisting of 39
men (3.2%) and 58 women (4.8%) (Table 3).

Table 3. Distribution by harmful habits with indication of number and proportion

Group of Harmful Habits | Total (n) Men (n) Women (n)
No harmful habits 775 (64.0%) 116 (9.6%) 659 (54.4%)
Smoking 218 (18.0%) 131 (10.8%) 87 (7.2%)
Alcohol consumption 48 (4.0%) 31 (2.6%) 17 (1.4%)
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Smoking and alcohol 73 (6.0%) 55 (4.5%) 18 (1.5%)
Other (occasional habits) | 97 (8.0%) 39 (3.2%) 58 (4.8%)

The analysis of the distribution of temporary disability by gender and work experience
among medical workers reveals a number of moderately expressed differences, especially in
the higher experience categories (Figure 2). In the group with work experience of up to 3
years (n = 60; 5.0%), men were a minority with 21 individuals (1.7%), while women
accounted for 39 (3.2%). The average duration of temporary disability was 3.18 £ 1.66 days
for men and 3.35 + 1.79 days for women. Among workers with 3-5 years of experience (n =
145; 12.0%), the distribution was as follows: men — 36 individuals (3.0%), women — 109
(9.0%). The average duration of disability was 3.22 + 1.69 days for men and 3.31 + 1.78 days
for women. In the 6-10 years of experience category (n = 267; 22.0%), there were 40 men
(3.3%) and 227 women (18.7%). The average duration of temporary disability was 3.31 +
1.72 days for men and 3.45 £ 1.75 days for women. In the 11-15 years of experience category
(n = 315; 26.0%), there were 47 men (3.9%) and 268 women (22.1%). The duration of
temporary disability was 3.4 £ 1.7 days for men and 3.6 = 1.78 days for women. In the group
with more than 15 years of experience (n = 424; 35.0%), men accounted for 48 (4.0%), and
women — 376 (31.0%). In this group, the average duration of disability was 3.54 &+ 1.72 days
for men and 3.6 = 1.76 days for women.

I Men ;
8 I Women +

temporary disability days

+

<3 years 3-5 years 6-10 years 11-15 years > 15 years

‘Work experience

Figure 2. Incapacity indicators by sex and work experience of study participants

In the conducted analysis of factors potentially influencing the number of days of
temporary incapacity for work among medical workers, a t-test and analysis of variance
(ANOVA) were used. The results are presented below as a summarized description. The sex
of the worker did not show a statistically significant effect on the level of incapacity (t = —
0.20; p = 0.8437). In contrast, the indicator of professional experience demonstrated a
significant effect (ANOVA: F = 4.09; p = 0.0027). The factor of harmful habits (smoking,
alcohol consumption, etc.) proved to be the most significant among those studied: ANOVA
revealed a high degree of differences between groups (F = 12.88; p < 0.0001). This confirms
the presence of a strong association between behavioral characteristics and the level of

54



BECTHUK KA3HMY Ne2 (73) — 2025

ISSN 2524 - 0684 e-ISSN 2524 - 0692

temporary incapacity. The presence of night shifts also did not have a significant effect (t = —

0.31; p=0.7591) (Table 4).

Table 4. Analysis of Factors Influencing Incapacity for Work

Factor Statistic p-value
Gender (t-test) -0.20 0.8437
Work experience (ANOVA) | 4.09 0.0027
Harmful habits (ANOVA) 12.88 <0.0001
Night shifts (t-test) -0.31 0.7591

The results of the multiple linear regression presented in Table 5 allow for the
identification of independent predictors of the number of days of temporary incapacity for
work among medical personnel. According to the model, the value of the constant is 2.5
(standard error — 0.31, t = 8.06, p < 0.001), which reflects the conditional baseline number of
days of incapacity when all included predictors are set to zero. According to the results,
gender did not have a statistically significant impact on the level of temporary incapacity (p =
0.12; standard error = 0.10; t = 1.2; p = 0.231), indicating the absence of differences between
men and women in this indicator after adjusting for other factors. At the same time, work
experience, expressed in a point-based system, was a statistically significant predictor (f =
0.22; standard error = 0.06; t = 3.67; p < 0.001), indicating that an increase in experience is
associated with a rise in the number of incapacity days. The presence of harmful habits
showed the most pronounced effect on the incapacity indicator (p = 0.68; standard error =
0.11; t = 6.18; p < 0.001). This result emphasizes the importance of behavioral factors and
confirms their potential modifiability within preventive programs. The factor of night shifts
was also significant (B = 0.45; standard error = 0.09; t = 5.0; p < 0.001), indicating a direct
impact of disrupted work-rest regimes on the health and work capacity of medical staff.

Table 5. Multiple Linear Regression: Factors Affecting Temporary Disability
Variable Coefficient Standard Error | t-value p-value
Constant 2.5 0.31 8.06 <0.001
Gender 0.12 0.1 1.2 0.231
Work — experience | ; », 0.06 3.67 <0.001
(points)

Harmful habits 0.68 0.11 6.18 <0.001
Night shifts 0.45 0.09 5.0 <0.001

The results of the analysis of variance with interaction terms indicate that both
individual factors (harmful habits, work experience, night shifts) and their combinations have
a statistically significant impact on the number of days of incapacity for work. A significant
interaction between sex and harmful habits (p=0.041) was observed, suggesting that the effect
of harmful habits on incapacity may differ between men and women. Similarly, a significant
interaction between work experience and night shifts (p=0.019) indicates that the impact of
night shifts depends on professional experience. This underscores the importance of
considering combinations of factors when analyzing work capacity indicators among medical
personnel (Table 6).

Table 6. ANOVA with interaction of factors
| Factors | F-value

| p-value
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Sex 1.12 0.291
Harmful habits 11.45 <0.001
Sex x Harmful habits 4.22 0.041
Work experience 6.34 <0.001
Night shifts 8.97 <0.001
Work experience x Night shifts 241 0.019

Discussion. The aim of this study was to assess the relationship between socio-
demographic, professional, and behavioral factors and temporary incapacity for work among
medical personnel of psychiatric institutions in Kazakhstan. The results obtained showed that
both work experience and the presence of harmful habits were significantly associated with
the number of days of temporary incapacity for work. At the same time, gender and working
night shifts did not demonstrate an independent effect after adjustment for other factors.

The association between increased work experience and the rise in temporary incapacity
for work is likely due to the cumulative effect of professional stressors [12]. Prolonged
exposure to stressful factors such as high workload, emotional demands, and shift schedules
may lead to physical and psychological exhaustion, reducing resistance to illness and
increasing the frequency of incapacity [13]. Similar patterns have been described in several
studies among healthcare personnel, noting the growing influence of work experience on
morbidity and loss of working capacity [14].

Behavioral risk factors acquired particular significance in this study [6]. The presence of
harmful habits (smoking, alcohol consumption, poor diet) showed a strong independent
association with the number of days of temporary incapacity for work. These behavioral risks
may contribute both to the development of somatic illnesses (e.g., respiratory and
cardiovascular diseases) and to a reduced overall resilience to occupational stressors [15, 16].
This finding underscores the need to develop and implement health promotion and risk
prevention programs targeting harmful habits among healthcare personnel [13]. Previous
studies have also indicated that even among healthcare workers, the prevalence of unhealthy
lifestyles remains high, despite professional awareness of the associated risks [17].

Unlike a number of other studies [18], our research found that gender and night shift
work did not exert a statistically significant independent influence on the level of temporary
incapacity for work after controlling for other variables. Although night shifts are traditionally
associated with sleep disturbances, increased cardiovascular risks, and the development of
burnout syndrome, their direct impact on the duration of incapacity is apparently mediated by
more complex mechanisms — such as the level of organizational support, coping strategies,
and individual adaptation [19]. Similarly, differences between men and women in incapacity
levels may reflect complex sociocultural and organizational factors that were not captured in
the current analysis [20].

Conclusion. The results demonstrate that among the studied factors, professional
experience and the presence of harmful habits make the most significant contribution to the
formation of temporary incapacity for work among medical personnel. The obtained data may
be taken into account in the development of preventive and organizational measures in the
field of occupational health for medical staff.

Further research should be directed towards studying the interaction between
occupational stress, behavioral factors, and the health of personnel in psychiatric institutions
using longitudinal models. The development and testing of preventive programs aimed at
modifiable behavioral risks may contribute to reducing the level of temporary incapacity for
work and increasing workforce stability in psychiatric care services.
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®AKTOPBI PUCKA BPEMEHHOHM HETPYJIOCHOCOBHOCTH CPEIH
MEJUIWUHCKHUX PABOTHUKOB: AHAJIU3 IPO®PECCHUOHAJIBHbBIX U
MNOBEJEHYECKUX XAPAKTEPUCTHUK

A.VBPAEBA ', J.A. OCITAHOBA °, K. CATTVAKACOBA °,
E. )XYCVYIIOBA * P. CYJIEUMEHOBA %°, J1.E. TU3AT *

! Pecniy0nukaHCKUN HAyYHO-IPAKTUYECKHI LIEHTP MCUXUYECKOT0 3I0pOBhsl MUHHCTEPCTBA
3apaBooxpanenust Pecnyonuku Kazaxcran, r. Anmatsl, Kazaxcran

Kazaxcranckuii menuuunckuil yausepceuret « BIIO3», r. Anmarsl, Kazaxcran
3 Kasaxckuii HAMOHABHBIN YHHMBEpCUTET UMEHHU anb-Dapadu, r. Anmarsl, Kazaxcran
* Kasaxckuii HALMOHATBHBINA MEAMIMHCKAN yausepcuteT umenu C.[1. Acennusipona, T.
Anmartel, Kazaxcran
> L{eHTp MCUXUUECKOTO 37I0POBhs YTIpaBIeHHS O0IIECTBEHHOTO 3APAaBOOXPAHEHHUS TOpoaa
Anmartel, Kazaxcran

AHHOTALUA

BBenenne. 3aboyeBaeMOCTh MEIUIMHCKMX DPAOOTHUKOB M CBSI3aHHbIE C HEH JHHU
BPEMEHHON HETPYAOCIHOCOOHOCTH OKa3bIBAIOT 3HAYUTENIBHOE BIMSHME Ha KaJpOBYIO
yCTOMUUBOCTH M 3((HEKTUBHOCTH 3APaBOOXPAHEHUS.

Heanb. llenbto wuccienoBaHusi SBISJIACh OLEHKA BIHSHUA NPOQECCHOHATbHBIX,
COLMAIbHO-IEeMOrpaiuecKuX M IMOBEJEHYECKUX (PaKTOPOB Ha YaCTOTy BPEMEHHOU
HETPYA0CIOCOOHOCTH Cpear METUIIMHCKUX PAOOTHUKOB.

Metoabl. IIpoBeneHO KpOCC-CEKIIMOHHOE HCCleNOBaHME, BKIouuBmiee 1211
MEIUIIMHCKUX pa00THUKOB. OIIEHUBAIUCH TOJI, BO3PACT, CTaX, PEXHUM paOOThI, BPEIHBIC
NPUBBIUKM U KOJHMYECTBO JIHEH HETPYIOCIOCOOHOCTH 3a MocieqHuid roi. Mcrosb30BaHbI
METOAbLl ONHCATENhHOM cTaTUCTHKH, t-TecT, ANOVA u MHOXECTBEHHAs JMHEHHAas
perpeccus.

Pe3yabtaTsl. CpeHee 4MCIIO THEW HETPYAOCTIOCOOHOCTH cocTaBuio 3,51 mHS B TOJ
(SD=1,72). B cpaBHUTEIbHOM aHAJIW3€ BBISBIEHO CTATHCTUYECKH 3HAYMMOE YBEJIUYECHHE
nHell HeTpynocnocobHocTH npu pocte craxka (p=0,0027) u HanMuuM BPEAHBIX MPUBBIYEK
(p<0,0001). ITos1 1 HOYHBIE IEKYPCTBA CTATUCTHYECKU 3HAUUMOTO BIIMSHUS HE OKa3bIBaiu. B
perpeccronHoi Mozenu ctax (B=0,14; p=0,0001) u Bpenusie npussiuku (f=0,19; p<0,0001)
COXPaHSUIM HE3aBUCHMYIO aCCOLMAIMIO C YMCIIOM JIHEH HETPYAO0CIIOCOOHOCTH.

3akiaiodyenue. Pe3ynabTaThl JIEMOHCTPUPYIOT, YTO CpPEOd HM3YYEHHBIX (DaKTOpOB
HanOosiee 3HAUMMBIA BKJIaJ B (OpMHUpPOBaHHME BPEMEHHOM HETPYIOCIOCOOHOCTH Y
MEAMIMHCKUX PA0OTHUKOB BHOCAT MPO(ECCUOHATBHBIN CTaX U HATMYUE BPEIHBIX PUBBIYECK.
[TonydyeHHble fAaHHBIE MOTYT OBITH YYTE€HBl TpU pa3paboTKe MNPO(YUIAKTUYECKUX U
OpraHU3aI[MOHHBIX MEPONPUITUI B chepe OXpaHbl TPyAa METUIIUHCKOTO MEpCOHAA.

KiroueBble cjioBa: MeIUIMHCKIE paOOTHUKH, BpeMEHHAasi HETPYAOCIOCOOHOCTh, CTaX,
BpEIHbIE PUBBIYKH, PETPECCUOHHBIN aHAIIN3.
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MEJIUIIUHAJIBIK KbIBMETKEPJIEPAIH YAKBITIIA EHBEK
KAPAMCBI3ABIT'bI ®PAKTOPJIAPBI: KOCIBHU )KOHE MIHE3-KYJIBIK
EPEKHIEJIIKTEPIH TAJLIAY

A.MBPAEBA %, JT.A. OCITAHOBA °, K. CATYKACOBA ?,
E. XXYCIIIOBA * P. CYJIEUMEHOBA *°, JL.E. TU3AT *

! Kazakcran PecnyOnukachinbig JleHcaynbIK cakTay MUHUCTPJIIIriHE KapacThl PecryOmuKkaibik
MICUXUKAJIBIK JICHCAYJIBIK FHUTBIMU-TIPAKTUKAIIBIK OpTabIFbI, AnMathl, Kazakcran

2 «KICXKM» Kazakcran menuimHa yauBepcureti, Anmatel, Kazakcran

3 On-Qapadu areiHaarel Kazak yiaTThIK yHUBEpcuTeTi, Anmatsl, Kasakcran

4 COK. AcdenausapoB aTeiHarbl Kazak YITTHIK MEIUIIMHA YHUBEPCUTET1, AJIMATHI,
Kazakcran

> AnmMatsl Kanacs! Korampix JICHCAYJBbIK caKTay 0acKapMachlHbIH [ICHXUKaIBIK JEeHCAYIIBIK
oprtanbirbl, Anmatel, Kazakctan

Tyiiinaeme

Kipicnme. MenunuHanblK KbI3METKEpJEpAIH aypylIaHJbIFbl MEH OfaH OaiIaHbICThI
yaKpITIIa EHOEKKEe JKapaMCBhI3IBIK KYHIEpi JEHCAyNbIK CaKTay JKYHECIHIH KaJpibIK
TYPaKTBUIBIFBI MEH TUIMJIUIITIHE €JIeyJli 9cep eTel.

Makcartbl. byn 3eprreyaiH MakcaTbl — KOCIOM, QJI€yMETTIK-AeMOTrpaduUsiIblK >KOHE
MiHE3-KYJIBIKTBIK (DaKTOpJIapAblH MEAWLUHAIBIK KbI3METKEpJIEp apachbIHAAFbl yaKbITIIA
eHOEKKE YKapaMChI3/IbIK KULTITIHE 9CepiH Oarainay.

oaicrepi. Kpocc-cexumsuibik 3eprreyre 1211 MeauuuHanmblK KbI3METKEp KaTbICTHI.
JKBIHBICHI, JKachl, €HOCK OTLJ, KYMBIC TOpTiOl, 3USH/BI SACTTEP/IIH OOYbI KOHE COHFBI Oip
KBUIJIAFbl eHOEKKe JKapaMChI3/IbIK KYHAEPiHIH caHbl Oarananabl. CUnarraMaiblK CTaTUCTHKA,
t-rect, ANOV A koHE KOIITIK ChI3bIKTBIK PErpeCcCHsl 9/IICTEP] KOJIAAHBLUIJIBI.

Hornaxenep. EnOexke jkapaMchI3AbIK KYHJEPIHIH OpTalla caHbl *bUIbiHA 3,51 KyHII
Kypaasl (SD=1,72). CansicThipMalibl Tajaayaa eHoek otun aptkad caibid (p=0,0027) xoHe
3USHIBL 9neTTepl Oap Kbi3MeTkepiep apacbiHaa (p<0,0001) enOekke KapamChI3IbIK
KYHIEpIHIH CaHBIHBIH CTAaTUCTUKAJBIK TYPFBIAH  aWTapibIKTal ecyl  OallKasijabl.
KpI3meTkepep/iiH KbIHBICHI JKOHE TYHI1 KE3EKIIUTIKTEP/AIH dcepl CTaTUCTUKAJIBIK TYPFbIIaH
MaHbI3/1bl OonMazbl. Perpeccusibik Moaenbae enoek ot (f=0,14; p=0,0001) »xoHe 3ustHABI
onertep (B=0,19; p<0,0001) enOexke >kapaMChI3AbIK KYHJIEPiHIH CaHbIHA TOYEJICI3 9cep eTyIIl
dakTopiap peTiHae Kaabl.

KopbIThiHABL.  3epTTey HOTIDKENepl OOWBIHIIA MEIUIUHAIBIK KbI3METKEepJIepaiH
yakbITIIIa €HOCKKE KapaMChI3IBIFbIHA €H €JIeYJIl dcep €TeTiH (paKkTopiap — KociOn eHOeK oTii
MEH 3USHABI o/IeTTepAiH O0sybl. AJIBIHFaH JIEPEeKTep MEAULMHA KbI3METKEpJIEPiHIH €HOeK
KayllCI3AIriH KaMTaMachl3 eTyre OaFbITTalfaH alfblH ally oHe YHBIMIACThIPYIIBUIBIK
HIapanap/sl 93ipiiey Ke3iHJe eCKepUIreHi kKeH.

Tyitinai ce3aep: MeTUIIMHANBIK KBI3METKEPJIEP, YaKbITIIA €HOCKKE >KapaMCHI3JIBIK,
eHOeK OTiJIi, 3USIH/IbI 9/IETTEP, PErPECCUSIIBIK TaIAAy

61



BECTHUK KA3HMY Ne2 (73) — 2025

ISSN 2524 - 0684 e-ISSN 2524 - 0692
UDC 613.2:159.9.072-053.2/.5 [Toctynun B pepakiuto: 21.05.2025
IRSTI 76.29.41 [Tpunsaro x mybnukamuu: 20.06.2025

DOI: 10.53065/kaznmu.2025.73.2.005

NUTRITIONAL INTERVENTION AS A STRATEGY FOR IMPROVING
COGNITIVE FUNCTIONING OF PRESCHOOL AND SCHOOL AGE CHILDREN:
EVIDENCE BASE

A.A. ABDULLAEVA ! D.A. ZHUBANOVA ?

! Dalenov Yerbolat Derbisaliyevich Research Institute of Preventive Medicine, NJSC "Astana
Medical University", Astana, Kazakhstan
2 Ministry of Health of the Republic of Kazakhstan, Astana, Kazakhstan

Abstract

Introduction. Cognitive development in children and adolescents is increasingly
recognized as sensitive to nutritional status, especially during critical periods of brain
maturation. While numerous randomized controlled trials (RCTs) and cohort studies have
examined the effect of micronutrients on cognitive performance, their findings remain
inconsistent due to heterogeneity in populations, intervention types, baseline deficiencies, and
assessment tools.

Aim. This meta-analysis aims to synthesize current evidence on the cognitive impact of
nutritional interventions in school-aged populations.

Methods. A systematic search was conducted across PubMed, Cochrane Library,
Embase, Scopus, and Google Scholar from 2007 to 2024, using PRISMA 2020 guidelines.
Eligible studies included RCTs and prospective cohorts targeting children up to 18 years,
evaluating the effects of dietary supplementation, fortified foods, or modified diets on
validated cognitive outcomes. The Risk of Bias was assessed using the ROB-2 tool. Meta-
analysis was performed using a random-effects model (DerSimonian—Laird) to calculate
pooled standardized mean differences (SMDs) and 95% confidence intervals (Cls). Subgroup
and sensitivity analyses were conducted; publication bias was examined using funnel plots
and Egger’s test.

Results. Sixteen studies (13 RCTs, 3 cohort/combined designs) were included in the
final analysis. Interventions ranged from single-nutrient supplementation (e.g., vitamin D,
omega-3) to multi-micronutrient formulas. Cognitive outcomes included memory, executive
function, attention, and processing speed. The pooled effect was statistically significant (SMD
= 0.34; 95% CI: 0.18-0.50; p < 0.001), with moderate heterogeneity (I*> = 52.7%). Subgroup
analysis revealed stronger effects in children with ADHD/ASD (SMD = 0.48), in younger
schoolchildren (SMD = 0.36), and in low-nutrition regions (SMD = 0.41). Most included
studies (n = 10) showed low risk of bias; three had high risk due to unclear randomization or
outcome assessment.

Conclusion. Nutritional interventions show a modest but consistent benefit on cognitive
functioning of children of preschool and school age, especially among vulnerable subgroups.
Results highlight the relevance of targeted strategies and combined interventions (e.g., with
behavioral therapy) to optimize cognitive outcomes. However, variability in study design and
the limited duration of interventions indicate a need for long-term, context-sensitive research.

Keywords: nutritional intervention; cognitive development; children; adolescents;
micronutrients
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Introduction. Over the past two decades, there has been a steady increase in global
scientific interest in studying the role of nutrition in the cognitive development of children
and adolescents [1, 2]. This field is gradually moving beyond the narrow scope of dietetics to
encompass issues of neuropsychology, educational policy, and the prevention of social
disadvantage [3].

An increasing body of evidence suggests that nutritional deficiencies—even subclinical
ones—may adversely affect the functioning of neural networks responsible for attention,
memory, and executive functions [4, 5]. This is particularly relevant during childhood and
adolescence, when the brain undergoes critical stages of development [6-8].

On the other hand, attempts to address these deficiencies through supplements or food
fortification do not always lead to sustained cognitive improvements [9-11].

Positive results from several randomized controlled trials are mixed with contradictory
or inconclusive findings from other studies [12, 13]. The reasons for these discrepancies lie
not only in differences in study design but also in population heterogeneity, baseline
nutritional status of participants, types of cognitive assessment tools, and the duration of
interventions [14]. Against this backdrop, there is a growing need for a comprehensive
analysis capable not only of aggregating effects but also of identifying the conditions under
which nutritional interventions are genuinely effective [15].

Of particular interest is the age group of school-aged children and adolescents who are
exposed to educational stressors [16]. This is the period when early signs of deficiencies may
appear, while physiological and neuropsychological plasticity remains high—creating a
window of opportunity for interventions [17].

Summarizing data on the impact of nutritional interventions on the cognitive functions
of students allows for an assessment of the average effect size, as well as the identification of
subgroups of children who are most responsive to such support [18, 19]. In turn, this has
implications not only for clinical practice and the educational environment but also for public
health strategies aimed at preventing cognitive vulnerability and improving educational
outcomes [20].

The aim of this study is to conduct a meta-analysis of randomized controlled and cohort
studies evaluating the effectiveness of nutritional interventions in enhancing cognitive
functioning among students, in order to systematize existing evidence and quantitatively
assess the magnitude of the effect of various nutrients on cognitive outcomes.

Materials and methods.

Inclusion Criteria

The target population included children and adolescents under the age of 18. Studies
were included if they presented clear age characteristics of the sample and described the
conditions of the educational environment. Interventions considered were various forms of
nutritional exposure, including modified diets, dietary supplements, and fortified products
enriched with micro- and macronutrients.

Nutritional interventions were defined as various forms of dietary support, including
modified diets, the use of dietary supplements, and the use of fortified products enriched with
micro- and macronutrients. A key inclusion criterion for such studies was the availability of
detailed information on the composition of the intervention, specified dosages, and duration
of exposure, which ensured the reproducibility and reliability of effect evaluation.

The outcomes analyzed included quantitative indicators of cognitive functions obtained
using validated psychometric instruments such as WISC, MoCA, Trail Making Test, Digit
Span, Stroop, and other scales covering key domains of cognitive activity—memory,
attention, executive functions, and information processing speed [21].
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The meta-analysis included randomized controlled trials, quasi-experimental studies
with control of significant covariates, as well as prospective cohort studies that tracked the
dynamics of cognitive changes under the influence of nutritional interventions. The selection
of publications was limited to the time interval from 2007 to 2024 inclusive.

Articles published in English and Russian were considered.

Exclusion Criteria

Studies that did not meet the criteria of methodological rigor and relevance to the target
objective were excluded from the analysis. Specifically, studies conducted on animals or in
vitro, as well as publications lacking quantitative assessment of cognitive outcomes, were not
considered. Descriptive reviews, previously published meta-analyses, and systematic reviews
were excluded, as they did not provide primary data for statistical processing.

Articles with insufficient methodological transparency were also excluded—particularly
those lacking a control group, sufficient information on the intervention, or the tools used for
assessment. In addition, duplicate publications and preprints that had not undergone peer
review and did not contain finalized results were not included in the final sample.

Data Sources and Literature Search Strategy

The literature search was organized in accordance with the PRISMA 2020 (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses) recommendations [22], with the
aim of systematically identifying original studies assessing the effects of nutritional
interventions on cognitive function in children and adolescents. The search strategy was
developed based on the PICO (Population, Intervention, Comparator, Outcome) framework
[23, 24], with a focus on identifying quantitative data on cognitive outcomes in the context of
dietary interventions.

A systematic search was conducted in the following bibliographic databases: PubMed /
Medline, Cochrane Library, Embase, Scopus, and Google Scholar—the latter was used in a
limited manner to identify grey literature and non-indexed sources. In each database, an
adapted search string matching its syntax was applied: ("nutrition™ OR "dietary supplement"”
OR "micronutrient™) AND ("cognitive function” OR "memory" OR "executive function")
AND ("children™ OR "students” OR "adolescents")

At the initial stage, duplicates were removed using Rayyan QCRI [25]. Screening was
performed by two independent reviewers in two stages: (1) by title and abstract, and (2) by
full-text assessment. In case of discrepancies, a third expert was involved. The review
protocol was not registered in PROSPERO.

Then, a stepwise screening process was conducted:

(1) initial selection based on title and abstract;
(2) full-text evaluation for inclusion criteria compliance.

Each publication was independently assessed by two reviewers. In case of
disagreements regarding inclusion, a third expert was involved, and decisions were made by
consensus.

The publication selection process (Figure 1) for inclusion in the systematic review and
meta-analysis followed PRISMA 2020 guidelines. At the identification stage, a total of 1,924
records were found in the databases, including: 457 in PubMed/Medline, 329 in Scopus, 297
in Embase, 627 in Google Scholar, and 214 in the Cochrane Library. After removing 1,327
duplicates, 597 unique records remained for further analysis.

At the screening stage, 597 publications were reviewed by title and abstract, of which
473 were excluded as irrelevant. A total of 124 full texts were selected for eligibility
assessment.

The full-text analysis revealed that 108 publications did not meet the inclusion criteria.
The main reasons for exclusion were: absence of quantitative data on cognitive outcomes (n =
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29), mismatch in age group (n = 32), irrelevant nature of the nutritional intervention (n = 18),
and other methodological or content-related inconsistencies (n = 29).

As a result, 16 studies were included in the qualitative analysis, of which 19 met the
required parameters for statistical data pooling and were included in the meta-analysis.

Records identified through
database searching
(n=1924)

W

Records after duplicates removed

(n=597)
Records excluded
W (n=473):
n= 473 are not related to study
Eecords screened on title X
(n=597)
- Full-text articles excluded, with
_ reasons (n=108):
Full-text articles assessed for .| n=29 lack of quantitative data on
eligibality “| cognitrve outcomes
(n=124) n=32 age group mismatch
n=18 irrelevant nature of the
nutritional intervention
N n=29 other methodological and
Studies included in the detailed substantive inconsistencies
analysis
(n=16)

Figure 1. Study selection flow diagram

Assessment of the Quality of Included Studies

The methodological quality of randomized controlled trials included in the meta-
analysis was assessed using the ROB-2 tool (Risk of Bias 2.0) [26]. The assessment was
conducted across five key domains: adequacy of random sequence generation and allocation
concealment; deviations from the intended intervention protocol; completeness and accuracy
of outcome data; risk of bias in outcome measurement; and selective reporting of results.
Each study was rated for the level of risk of bias as low, moderate (some concerns), or high.
Cohort studies not meeting the RCT design were evaluated using an adapted GRADE
approach [27].

Statistical Analysis

The meta-analysis was performed using a random-effects model (DerSimonian—Laird
method). The calculation of pooled standardized mean differences (SMD) and 95%
confidence intervals was conducted using RevMan 5.4 software [28]. Heterogeneity among
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studies was assessed using the I? statistic and the y? test. For I* > 50%, a sensitivity analysis
was additionally conducted. Publication bias was assessed, if >10 studies were available,
using a funnel plot and Egger’s test.

Results. A total of 16 original studies meeting the inclusion criteria and published in
international peer-reviewed journals were included in the final analysis. The geographic scope
of the studies covered a wide range of countries, including Australia, Egypt, Kenya, Malaysia,
the Netherlands, the United Kingdom, Canada, and the United States, ensuring data
representativeness across various cultural and social contexts.

The design of most studies was represented by randomized controlled trials (RCTs, n =
13), while in three cases, cohort or mixed methods were used (e.g., analysis of nutrient
biomarkers in cohort samples or a review including a primary RCT). Sample sizes varied
significantly, with the largest samples observed in multicenter studies aimed at long-term
interventions.

The types of nutritional interventions included both mono-ingredient (e.g., vitamin D,
omega-3 fatty acids) and multicomponent formulas (including fortified foods containing Fe,
Zn, |, Se, vitamin A, etc.). The duration of the intervention ranged from 4 to 52 weeks,
depending on the design and objectives of the study.

Cognitive outcomes were assessed using standardized and validated scales such as
WISC, Conners CBRS, Stroop Test, Trail Making Test, as well as behavioral regulation
scales and neurophysiological indicators (e.g., EEG 6/f index). Particular attention was given
to domains such as memory (short-term and working), executive functions, attention, and 1Q.

Most studies demonstrated positive dynamics in cognitive functions against the
background of nutritional support, especially in children with baseline micronutrient
deficiencies. However, the degree of effect varied, and in some studies, a limited or
selective effect was observed—for example, improvement in nonverbal intelligence without
significant changes in verbal skills or academic performance.

Table 1. Characteristics of included studies analyzing the impact of nutritional
interventions on cognitive function in children and adolescents.

Ne |Author(s), year [Country Desig .POPUIatN Interventio Duration Cognitive Results
ion n outcomes
moderate
Revie ~13 Fe, zn, 1, memor InTFr:O\/eme
| [Khor &Misra, | wof 5-15 [ 1A ~4-31 [0 Y o
2012 [29] y 13 |years (fortificati weeks T ) Y
S attention |mixed
RCTs on)
effect on
IQ
effect in
Revie school- 19 multi- intelligenc cchildren
> Lam & Lawlis, finternationajw of |aged RCT Imicronutri &8 weekse, with
2017 [30] I 19 childres ents — memory, |micronutrie
RCTs|n attention |nt
deficiencies
3 [irbyetal g wales)ReT 20 Wso [750mg |16 weeks!Q.  fimproveme
2010 [31] years DHA+EP reading, |ntin non-
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Ne |Author(s), year Country Desig I_DopulatN Interventio Duration Cognitive Results
n ion n outcomes
A behavior |verbal 1Q
10 improved
750 mg (drawing), :Sd:genous
4 Parletta et al. Australia RCT 3-13 409 DHA+EP 20 weeks readln_g, children, no
2013 [32] years A + 60 mg behavior offect on
GLA (Conners reading/spe
CBRS)  lling
Omega 3
Index
1.69 correlated
5 Roachetal \ gralia RCT C° 78 EPA+DH [12 weeks= ST ith EF,
2021 [33] years regulation
A but no
interventio
nal effect
Krill oil cognition
van der Wurff RCT 13-15 (400-800 academic protocol,
6 et al. 2016 [34] Netherlandsproto vears 264 mg 52 Weeksachieveme results
' col DHA+EP nt pending
A)
significant
310 improveme
Saad et al. 2018 N 300-5000 CARS, |ntin
/ [35] Egypt RCT fsalgs’ 109 IU D3/kg 4monthSABC, SRSjsymptoms
(CARS,
SRS)
childre 50,000 IU reduction
8 Sangouni et al. Iran RCT |nwith |50 D3 + 8 weeks EEG’. n 0/B,
2022 [36] ADHD neurofeedb behavior |improved
ack attention
RCT: low
dose
Mutua et al Kenya/Uga Revie up to motor iﬂglfd
¢) 2020 [37] nda/UK w+1[18 55 |\vitamin D 6 weeksskllls_,_ benefit.
RCT |years cognition | .
mixed
cognitive
results
school- seasoning i memory
10 Skar Manger et Thailand |RCT d P69 [fortificatio 31 WeeksShort term improveme
al., 2008 [38] aﬁﬁd 0 memory |
childre
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2009 [39] A )
ADHD memory improveme
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Revie 00 >3 1Q, improveme
Eilander et al. . w of [0-18 micronutri academic ntin IQ
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positive
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complex and
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Combined Effect of Nutritional Interventions on Cognitive Function

For the statistical pooling of data, 16 studies were included in which quantitative
cognitive outcomes were presented in a comparable format (Figure 2).

The overall effect of nutritional interventions on cognitive function was statistically
significant: SMD = 0.34; 95% CI: 0.18-0.50; p < 0.001.

The heterogeneity analysis showed a moderate level of variability between studies: I =
52.7%; p = 0.012, which justified the use of a random-effects model.

In the sensitivity analysis conducted by sequential exclusion of individual studies
(leave-one-out), the overall effect ranged from 0.28 to 0.38, confirming its robustness.

Subgroup analysis showed that interventions with multicomponent micronutrients had a
more pronounced effect (SMD = 0.41) compared to single-ingredient supplements (SMD =
0.26). The greatest impact was observed in domains such as attention and working memory.

Assessment of publication bias using a funnel plot and Egger’s test (p = 0.124) did not
reveal significant asymmetry in the distribution, reducing the risk of systematic error due to
unpublished negative results.

| —— SMD = 0.34 (0611t 3thcherT)
Colombo et al. 2013 |
!

i
Rahi et al. 2024 | .

Roberts et al, 2020 -

Osendarp et al. 2007

Eilander et al. 2010 ®

Parletta et al., 2013 L

Skar Manger et al. 2008 L

Mutua et al. 2020 >

Sangouni et al. 2022 Y

Saad et al. 2016 -

van der Wurff et al. 2016 L L)

Roach et al. 2021 |} b

Parletta et al. 2013 -

Kirby et al. 2010

Lam & Lawlis, 2017 L 2

Khor & Misra, 2012 -

0.0 0.1 0.2 0.3 0.4 0.5
SMD

Figure 2. Pooled effect of nutritional interventions on cognitive functions
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Effects of Nutritional Interventions in Age and Clinical Subgroups

To better understand the impact of nutritional interventions (Table 2), a stratified
analysis was conducted by age group and population type (healthy students versus at-risk
groups).

In the group of younger schoolchildren (6-10 years), the effect of nutritional
interventions on cognitive functions was moderately expressed (SMD = 0.36; 95% CI: 0.15—
0.58), with the main improvements observed in attention and processing speed.

Among adolescents (11-18 years), the effect was less pronounced (SMD = 0.29; 95%
Cl: 0.11-0.48), but a positive contribution to working memory and executive functions
remained.

In children with identified developmental disorders (particularly ADHD, ASD),
nutritional interventions yielded a more pronounced effect (SMD = 0.48; 95% CI: 0.27-0.69),
especially in studies where the intervention was combined with behavioral strategies (e.g.,
neurofeedback or physical activity).

In studies involving healthy children without cognitive deficits, the effect was
significant but more moderate (SMD = 0.28; 95% CI: 0.12-0.44), which may indicate a
plateau in physiological response in the absence of nutritional deficiencies.

Analysis by region of study showed that in countries with a high level of nutritional
insufficiency (e.g., Egypt, Kenya), the effect of nutritional interventions was significantly
higher (average SMD = 0.41) compared to countries with adequate nutrition (e.g., Australia,
United Kingdom — SMD = 0.22-0.25).

Table 2. Subgroup analysis of pooled effects of nutritional interventions on cognitive
outcomes in different participant categories.

Subgroup Number Pooled SMD (95% [>  |Comment
of Cl) (%)
studies
'Younger schoolchildren (6— 2 0.36 [0.15; 0.58] 48% (Significant improvement in
10 years) attention
Adolescents (11-18 years) 2 0.29 [0.11; 0.48] 52% [Moderate improvement in EF
and memory
Children with ADHD or 2 0.48 [0.27; 0.69] 33% [Strong effect, especially with
ASD combined approaches
Healthy children without 3 0.28 [0.12; 0.44] 42% Weaker effect, likely due to
nutritional deficiency baseline status
Countries with nutritional @4 0.41 [0.25; 0.58] 36% |[More pronounced effect
deficiency
Developed countries 3 0.22 [0.05; 0.39] 50% [Moderate effect, high
variability

The majority of the studies included in the review (10 out of 16) demonstrated a low
risk of bias across the key ROB-2 assessment domains (Table 3). Particularly high
methodological quality was recorded in the works of Kirby et al. (2010) [31], Parletta et al.
(2013) [32], and Saad et al. (2018) [35], where randomization, adherence to the intervention
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protocol, completeness of data, and objectivity of outcome assessment were clearly
documented.

Six studies (e.g., Lam & Lawlis, (2017); Roach et al., (2021); Sangouni et al. (2022)
[30, 33, 36]) showed certain concerns in several domains, most often related to outcome
measurement and completeness of reporting.

Three studies — van der Wurff et al. (2016) [34], Skar et al. (2008) [38], and Rabhi et al.
(2024) [42] — were classified as having a high risk of bias. The main reasons were
insufficient information regarding randomization methods, intervention control, or objectivity
of outcome assessment.

The reliability of the meta-analytic findings is assessed as satisfactory, with the main
contribution to the pooled effect provided by studies with a low risk of bias.

Table 3. Risk of Bias Assessment (ROB-2)

Deviations | Incomplet Outcome
Randomiz from e Reporting Overall
Ne | Authors, Year . . Measureme .
ation Interventio | Outcome nt Bias Judgment
n Data
Khor & Misra, . . . . . .
1 2012 [29] Low risk | Low risk Low risk | Low risk Low risk Low risk
Lam & Lawlis, . Some Some Some Some Some
2 Low risk
2017 [30] concerns concerns | concerns concerns concerns
Kirby et al. . . . . . .
3 2010 [31] Low risk | Low risk Low risk | Low risk Low risk Low risk
Parletta et al. . . . . . .
4 2013 [32] Low risk | Low risk Low risk | Low risk Low risk Low risk
5 Roach et al. Low risk Some Some Some Some Some
2021 [33] CONCerns | concerns | concerns concerns concerns
van der Wurff
6 etal. 2016 No data No data No data No data No data High risk
[34]
Saad et al. . . . . . .
7 2016 [35] Low risk | Low risk Low risk | Low risk Low risk Low risk
8 Sangouni et al. | Some Some Some Some Some Some
2022 [36] concerns | concerns concerns | concerns concerns concerns
9 Mutua et al. Some Some Some Some Some Some
2020 [37] concerns | concerns concerns | concerns concerns concerns
Skar Manger
10 | etal. 2008 No data No data No data No data No data High risk
[38]
Bélanger et al. . Some Some Some Some Some
11 Low risk
2009 [39] concerns concerns | concerns concerns concerns
Eilander etal. | Some Some Some Some Some Some
12
2010 [40] concerns | concerns concerns | concerns concerns concerns
13 Osendarp et al. | Some Some Some Some Some Some
2007 [41] concerns | concerns concerns | concerns concerns concerns
Roberts et al. . . Some Some Some Some
14 Low risk | Low risk
2020 [12] concerns | concerns concerns concerns
Rahi et al. - Some Some Some Some o
15 2024 [42] High risk concerns concerns | concerns concerns High risk
16 Colombo et al. | Some Some Some Some Some Some
2013 [43] concerns | concerns concerns | concerns concerns concerns
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Disscussion. The results obtained from the meta-analysis demonstrate a moderately
pronounced and statistically significant positive effect of nutritional interventions on
cognitive functions in school-aged children (SMD = 0.34; 95% CI: 0.18-0.50). These findings
are consistent with previously published meta-analytical reviews confirming that deficiencies
in key micronutrients (iron, zinc, vitamin D, polyunsaturated fatty acids, etc.) can negatively
impact cognitive development, particularly during periods of active neuroplastic growth—
early school age and adolescence [44, 45].

The most pronounced effect was observed in the subgroup of children with
developmental disorders, including ADHD and ASD (SMD = 0.48), which can be logically
explained by the increased sensitivity of their cognitive functions to additional metabolic and
nutritional support.

The results were especially noticeable in studies where nutritional interventions were
combined with behavioral or neurophysiological approaches (e.g., neurofeedback, physical
activity), confirming the multifactorial nature of cognitive improvement in this group [31,
32].

For younger schoolchildren (6-10 years), the effect was also statistically significant
(SMD = 0.36), primarily due to improvements in attention and processing speed. Among
adolescents, the changes were less pronounced (SMD = 0.29), possibly due to both lower
neural plasticity during puberty and the influence of external factors (stress, social
environment, academic workload) that may offset the intervention’s effect [46, 47].

Interestingly, even in the subgroup of healthy children without nutritional deficiencies,
improvements in cognitive parameters were observed (SMD = 0.28), although to a lesser
extent.

In our view, this may indicate that certain nutrients have the potential to optimize
cognitive functioning beyond normal levels, especially in the context of high academic and
cognitive demands.

Geographic context also played a significant role: in countries with a high probability of
nutritional insufficiency (e.g., Egypt, Kenya), the effect was stronger (SMD = 0.41) than in
developed countries (SMD = 0.22). This highlights the importance of adapting nutritional
strategies to local dietary conditions and socio-economic characteristics.

From an evidence quality perspective, the majority of the included studies (10 out of 16)
demonstrated a low risk of bias according to the ROB-2 scale, which increases confidence in
the results. However, the presence of six studies with moderate concerns and three with a high
risk of bias calls for caution when interpreting individual effects, especially those based on
methodologically weak foundations. It is also important to consider the presence of moderate
heterogeneity between studies (I* = 52.7%), which reflects variability in study design,
population characteristics, and measurement tools.

In our opinion, a weak point of this approach is the insufficient number of long-term
observations that would allow assessment of the sustainability of cognitive effects over time.
Most interventions were conducted over 8-20 weeks, limiting conclusions about the duration
of the effect and its impact on long-term academic performance.

Moreover, there is a lack of studies conducted within the school system, involving
teachers and parents, which limits the translatability of the data into practice [48].
Undoubtedly, this assumption requires further verification, particularly in the regional context
and among socially vulnerable student groups [49, 50].

Conclusion. Nutritional interventions have a moderately pronounced but consistently
positive effect on cognitive functions in preschool and school-aged children, especially in
vulnerable subgroups. The obtained data emphasize the importance of targeted strategies and
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combined approaches (e.g., with behavioral therapy) for optimizing cognitive outcomes.
However, variability in study design and limited intervention duration indicate the need for
long-term and context-sensitive research.
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A.A. ABIIYJIAEBA !, JLA. )K\VBAHOBA *

! Akazemuk Jlanenos Ep6onar JlepGicaaneBid aTbIHAaFb! IPO(GUIAKTUKAIBIK MEIUIHHA
FBUIBIMH-3€PTTEY HHCTHUTYTHI, «AcTaHa MeauninHa yHuBepcuteti» KeAK, Acrana k.,
Kazakcran

2 Kasakcran Pecry6umkachl JleHcayiibIK cakTay MEUHHCTIIri, AcraHa K., Kazakcran

Tyilinaeme

Kipicme. bamamap MeH xacecmipiMaepaeri KOTHHTHBTIK JaMy, ocCIipece MHJIbIH
JAMYBIHBIH CBIHU KE€3€HJEpiHIe, TaMaKTaHy MopTeOeciHe ce3iMTall MpOoIecC peTiHAe Kui
KapacThIpbLIabl. MUKPOHYTPUEHTTEPAIH KOTHUTUBTIK KbI3METKE 9CEPiH 3epTTEreH KONTereH
pangomMu3anusuianral OakpuiaHaTeiH 3eprreyiiep (PB3) MeHn koropranbik 3epTreysepre
KapaMacTaH, OJapAblH HOTHKEJIepl HNONMyJsAlusulap, HHTEPBEHLUS Typiepi, OacTamnksl
KETICTISYIIUTIK JIeHreii jkoHe Oaranay KypaiJapblHBIH albIpMaIlbUIbIFbIHA OailIaHBICTHI
KapaMa-KaiIbl 006l Kasly .

Makcatpl. byn wmera-tanmay Kasipri FBUIBIMH JAE€PEKTEpPAl JKaIMbUIAy apKBLIBI
HYTPUTUBTIK MHTEPBEHUMSUIAPJBIH MEKTEN KACBIHJIAFbl IOMYJSALMANAa KOTHUTUBTIK
dyHKuMsAFa ocepin Oaranayra OaFbITTaJIFaH.

Iaicrepi. PubMed, Cochrane Library, Embase, Scopus >xone Google Scholar
nepexkopaapeaaa 2007 xeutnan 2024 xeiira geiiin PRISMA 2020 yceIHBIMAAaphIHA COHKEC
xKyHen i3aey kyprisunai. 3eprreyre 18 »xacka JeiiHri Oananapra OarbITTalIFaH, TaFaMbIK
Kocrasnap, OalbITbUIFaH OHIMJEP HeMece MOAM(UKAIMSIIAHFaH JUETANapAblH KOTHUTHUBTIK
KepceTKimrepre acepid OaranaraH PB3 MeH mpocneKkTHBTI KOropTaibIK 3epTTeysiep eHri3UIal.
Kyiteni karenik kayni ROB-2 kypansimen Oaranmanasl. Mera-tannay ymiH DerSimonian—
Laird omiciMeHn Kke3[ecoK ocepiep MOJENi KOJNJIAHBULABL, CTaHJApTTajJfaH opTalla
aiiplpmatbuibikTap (SMD) xone 95% cenimainik uarepBanaapsl (CI) ecenrenai. [loaronThik
JKOHE  CE3IMTANIBIK Taljay OKYPri3iii; >KaprsUIaHBIMIBIK — OelTapanThlK  IIYHKBIP
JIarpaMmaliap MeH OTrTrep TeCTi apKbUTbl OaFraiaHIbI.

Hornxenepi. KopbiTbiabsl Tangayra on antel 3eptrey (13 PB3, 3 koropranbik/apanac
nu3aiiH) eHri3ingi. MarepBeHnmsiap 6ip MUKpOHYTPHEHTTI (Mbicaibl, D nopymeni, omera-3)
KocnajapAaH Oactan KeINKOMIOHEHTTI ¢opMynanapra AeiiH opTypiai 6oiabl. KOrHUTHBTIK
HOTIDKENIEp JKajbl, aTKapymsl (QYHKOWSUIAp, Ha3ap aynapy KOHE aKMaparThl OHICY
KBUIIAMIBIFBIH KaMThIJbL. JKalmel ocep CTaTUCTHKAIBIK TYpFhIIaH MoHAlI Oonasl (SMD =
0.34; 95% CI: 0.18-0.50; p < 0.001), oprama rereporenainikmnex (1> = 52.7%). Tom apaibik
Tajujgay 3€iiH TamIIbUIBIFBl JKOHE TMIIEPAKTUBTIIIK CHUHIPOMBI/AyTUCTTIK CHEKTP OY3bUIBICHI
6ap Oamanapma (SMD = 0.48), 6acraysim ceiabIN OKymbuIapeiHaa (SMD = 0.36), connaii-ak
TaMaKTaHy TalmIbUIbIFel Oap aiimakrapaa (SMD = 0.41) ocepnepiiH KYLITIpeK EKEHiH
kepcerTi. Karbickan 3eprreynepain 6acsiM Oedmiri (n = 10) xyiieni KaTenik KayniHiH TOMEH
JICHIeHiH KOpCeTTi; YII 3epTTey — paHAOMH3aIMs HeMmece HOTIXKenepli Oaranay ailKblH
eMecCTIriHe OalTaHBICThI )KOFaphl TOYEKENTe ue 0O0JIIbI.

KopbIThiHAbl. HyTpuIMsIBIK MHTEpBEHIMSIAP dcipece ocall TONTapAarbl MEKTENKe
JIEH1HT1 )KOHE MEKTEM yKachIHIaFbl OanaapblH, KOTHUTUBTIK (PYHKIMsIApbIHA OpTaiia, 0ipaK
TYpakThl OH ocep eTeil. byl nepekrep HbICaHAIbl CTPATETUsUIap MEH MIiHE3-KYJIBIKTHIK
Tepamnusi CUAKTHI OIPIKTIPUITCH TOCUIAEPIIH KOTHUTHBTIK HOTHXKENIEPIi OHTAMIAHbIPYAaFhl
MaHBI3JBUIBIFBIH ~ KepceTedi. Auaiiia  3epTrey Au3ailHIapbIHIAFbl  ©3TepriluTik  ITeH
WHTEPBEHIUSIIAPABIH KbICKa MEP3IMILTITT y3aK Mep3iMl KOHE KOHTEKCTKEe OeHiMIenreH
3epTTeyepIiH KXKESTTUTITIH alKbIHIATbI.
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Tyitinai ce3gep: HYTPUTHBTIK HWHTEpBEHIMs;, KOTHUTHBTIK Jamy; Oanamnap;
KacecHipimMaep; MEKPOIJIEMEHTTEP

HYTPUTUBHASI AHTEPBEHIINAA KAK CTPATEI'MSL YJIYUIHEHUSI
KOI'HUTUBHOI'O ®YHKIHUMOHUPOBAHUA ¥ JETENU JOIIKOJIBHOT'O U
HKOJIBHOI'O BO3PACTA: JOKA3ATEJIbHAS BA3A

A.A. ABJIYJIAEBA !, JLA. )KYVBAHOBA *

1 o .
HayuHo-nccnenoBaTeIbCKiii HHCTUTYT MPO(GUIAKTUISCKONH MEMIIMHBI MMCHU aKaJeMUKa
HanenoBa Ep6onara [lepoucanuesnya, HAO «MenuuuHCKUN yHUBEPCUTET ACTaHay, T.
Acrana, Ka3zaxcran
2
MunuctepcTtBo 3apaBooxpanenus Pecnyonuku Kazaxcran, r. Acrana, Kazaxcran

Beenenne. KorHuTuBHOE pa3sBuUTHE y JETEH U MOAPOCTKOB BCE Yallle pacCMaTPUBAETCS
KaK 4yBCTBUTEJIBHOE K CTaTyCy IUTaHHs, OCOOEHHO B KPUTHUYECKHUE IMEPHOJbl CO3PEBAHUS
Mo3ra. XOTs MHOTOUHCIIEHHbIE PaHI0MHU3UPOBaHHbIE KOHTpoIupyeMble uccienoanus (PKI)
U KOIOpPTHBIE HCCJENOBAaHUS W3Y4ald BIUSHUE MUKPOHYTPUEHTOB Ha KOTHUTHBHYIO
(GYHKLUIO, UX PE3yJIbTaThl OCTAIOTCS MPOTUBOPEUMBBIMU H3-3a F€TEPOr€HHOCTH MOIYJISALMM,
TUIIOB BMEUIATEJIbCTB, UCXOAHOIO YpPOBHS JE(QULIUTOB M MCIOJIb3YEMbIX HHCTPYMEHTOB
OLICHKH.

Henanb. HacTosdmuii Mera-aHanu3 HampaBjieH Ha 00OOIIEHHE COBPEMEHHBIX JAHHBIX O
BJIIMSIHUM HYTPUTUBHBIX BMEIIATEIbCTB HA KOTHUTHUBHYIO (DYHKIIMIO B MOMYJISIIUU HIKOJIBHOTO
BO3pacTa.

Metoabl. bt npoBenéH cuctemaTrueckuii mouck B 6azax nanueix PubMed, Cochrane
Library, Embase, Scopus u Google Scholar 3a mepuon ¢ 2007 mo 2024 rox B COOTBETCTBHH C
pexomennanusamMu  PRISMA  2020. Bxmouamuce PKM u  nmpocnexkTuBHBIE KOTOPTHBIE
UCCJIEIOBaHMsI, HaIlpaBJICHHblE Ha JeTell 1o 18 neT, oleHuBaBIIME BIMSHHUE MUIIEBBIX
N00aBOK, 0OOTamEHHbBIX MPOJAYKTOB MJIM MOAMMDUIIMPOBAHHBIX TUET HAa BaJUAM3HPOBAHHBIC
KOTHUTHBHbBIE IOKa3aTeNnu. PHCK cHUCTEMaTHMYecKOll OIIMOKM OIEHUBAJICA C IOMOILBIO
uHcTpyMeHnTa ROB-2. Jlng Mera-aHanu3a MCHOJIb30BaJach MOJENb CIy4yalHbIX 3(QEeKTOB
(DerSimonian—Laird) panst  pacuéra OObEeAMHEHHBIX CTaHIAPTH3MPOBAHHBIX  CPEIHUX
pasHocteit (SMD) wu 95% nmoBepurtenbHbix uHTepBanoB (CI). bpumn  mpoBeneHsl
MOJArPYNIOBON U YyBCTBUTENIbHBIN aHAIN3bI; MyOJIMKALIMOHHAS MTPEB3SATOCTh OLEHUBAIACH C
MIOMOIIBI0 BOPOHKOOOPA3HBIX AUAarpamMm U Tecta Jrrepa.

Pe3yabTaTnl. B okOHUaTEIbHBIN aHATM3 BKIIOYEHBI IECTHAAIATh HcciaenoBanui (13
PKU, 3 xoropTHbIX/CMEIIAaHHBIX au3aiiHa). IHTepBeHLIMN BapbUPOBAIM OT J100ABOK OJHOTO
MUKpPOHYTpUEHTa (Hampumep, BuTtamumHa D, omera-3) 10 MHOTOKOMIOHEHTHBIX (OpMYIL.
KorHuTuBHBIE HMCXOJbl BKIIOYAJIM IaMATh, WCIOJHHUTEIbHbIE (YHKIUH, BHUMaHHE U
CKOpocTh 00paboTku mHpopmaruu. CBoAHBINA P(DEKT OKa3aucs CTATUCTHYECKH 3HAYUMBIM
(SMD = 0.34; 95% CI: 0.18-0.50; p < 0.001), mpu ymepenHoii rereporennoctu (I = 52.7%).
[ToarpynmnoBoii aHanu3 BbIIBUI OoJsiee BoipaskeHHbIe 3 dexThl y netreit ¢ CABI/PAC (SMD =
0.48), y miammmx mkoiasHUKOB (SMD = 0.36), a Takxke B peruoHax ¢ JeUIIUTOM MUTAHUS
(SMD = 0.41). BonbmuHCTBO BKIIOUEHHBIX HcclenoBaHuid (n = 10) uMenu HUBKUU PHUCK
CHUCTEMaTHYeCKOW OINMOKH; TpPU HCCIEAOBAaHMS — BBICOKMH PpHUCK H3-3a HESICHOU
pPaHIOMU3aLUU WIN OLICHKH PE3YJIbTaTOB.

3akiarovyenue. HyTpuTruBHbIE BMEIIATENbCTBA OKA3bIBAIOT YMEPEHHO BBIPAKEHHOE, HO
CTaOWJIBHOE TOJIOXKUTEIBHOE BIMSHUE HAa KOTHUTHBHbBIE (YHKLUHU y JA€Ted AOMIKOJIBHOIO U
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MIKOJBHOTO BO3pacTa, OCOOEHHO B YA3BHUMBIX noArpynnax. llomydeHHble gaHHBIC
HNOTYEPKUBAIOT BAXKHOCTh TAapreTUPOBAHHBIX CTPATErMid M KOMOMHHMPOBAHHBIX IOJIXOJOB
(HarpuMmep, ¢ NOBEIEHYECKON Tepamnuei) 1Uid ONTUMU3ALNN KOTHUTUBHBIX HCX010B. OaHaKo
BapUMaTHUBHOCTh B  JU3allHE MCCIEAOBAHWNW W  OrPAHMYEHHAs IMPOJOJLKUTEIBHOCTh
BMEIIATENICTB ~ yKa3blBAlOT HAa  HEOOXOAMMOCTh  JOJATOCPOYHBIX M KOHTEKCTHO
YYBCTBUTEJIbHBIX UCCIEAOBAHNN.

KitoueBble ciioBa: HYTPUTHBHAs WHTEPBEHLMS; KOTHUTUBHOE pAa3BUTHUE; JETH;
IIOIPOCTKHU; MUKPOHYTPHECHTBI
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Abstract

Introduction. Medical confidentiality is one of the key elements in protecting patients'
personal data and ensuring their right to privacy. In the context of healthcare digitalization
and the expanding powers of government authorities in Kazakhstan, new challenges arise
concerning the confidentiality of medical information.

Aim. This article aims to analyze the legal regulation of medical confidentiality in the
Republic of Kazakhstan, identify existing legislative gaps and threats to medical data
confidentiality, and develop proposals for improving law enforcement practices.

Materials and methods. The study employs methods of comparative legal analysis,
systemic and normative approaches, allowing an assessment of the compliance of current
regulations with international standards (GDPR, HIPAA). Additionally, content analysis of
Kazakhstan’s regulatory legal acts and judicial practice was conducted.

Results. It has been established that Kazakhstan’s legislation formally ensures the
protection of medical confidentiality; however, it contains several exceptions that allow
government agencies to request personal medical data without patient consent. Significant
issues include the vagueness of national security criteria, insufficient regulation of access to
digital medical databases, and the lack of effective mechanisms for monitoring and notifying
patients about the transfer of their data to third parties. Risks of data leaks have been
identified due to the inadequate level of cybersecurity in medical information systems and the
low awareness of patients about their rights.

Conclusion. To enhance the protection of medical confidentiality in Kazakhstan,
reforms are needed in several areas: strengthening judicial oversight over requests for medical
data disclosure, tightening criminal and administrative liability for unlawful dissemination,
implementing transparency mechanisms and patient notifications, and improving
cybersecurity standards. The development of educational programs for medical personnel and
increasing patients’ legal awareness are also crucial steps toward strengthening the institution
of medical confidentiality and adapting it to the digital era.

Keywords: medical confidentiality, personal data, privacy, cybersecurity, right to
private life, Kazakhstan, healthcare digitalization, medical information, legal regulation

Introduction. Physician-patient confidentiality has ancient historical roots, originating
from the Hippocratic Oath, which emphasizes the physician’s duty not to disclose information
related to the patient’s health status [1]. Over time, this obligation has received more
systematic legal reinforcement, ranging from medieval medical statutes to modern
constitutional norms and specialized healthcare laws [2-4].
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In the Republic of Kazakhstan, the institution of physician-patient confidentiality is
currently based on several key legal acts, one of the most fundamental being the Constitution
of the Republic of Kazakhstan (1995, as amended) [5]. For example, Article 18 of the
Constitution guarantees the inviolability of private life, personal and family secrets [5]. This
provision, in turn, creates a fundamental legal basis for the subsequent detailed regulation of
medical confidentiality [6]. Article 39 states that human rights and freedoms may be restricted
exclusively by law and only to the extent necessary to protect the constitutional order, public
order, human rights and freedoms, as well as public health and morality. Thus, state
intervention in the field of personal medical information must be justified and legislatively
regulated [7].

Another equally important legal act is the Code of the Republic of Kazakhstan "On
people's health and the healthcare system™ (2020) [6]. This is a fundamental act that
systematizes the norms related to medical care, including compliance with and protection of
medical confidentiality. Specifically, in chapters dedicated to patients' rights (e.g., Chapter
13), it is stated that medical workers are obliged to maintain the confidentiality of information
about a patient's health condition and other data obtained during the provision of medical
services (Articles 95-96). The Code also provides mechanisms for legal liability (civil,
administrative, and criminal) in cases of breaches of medical confidentiality [8].

In addition to the above, the Law of the Republic of Kazakhstan "On Personal Data and
Their Protection™ dated May 21, 2013, No. 94-V, plays a significant role. It regulates the
collection, storage, processing, dissemination, and protection of personal data, including
particularly sensitive health data. For instance, Articles 7 and 8 of this law mandate obtaining
the subject’s (patient’s) consent for the processing of their personal data, except in cases
provided by law (e.g., upon request from law enforcement agencies or for the protection of
the life and health of other individuals). Article 10 establishes general principles of security
and confidentiality in handling personal data, which directly relates to compliance with
medical confidentiality [9].

It is also important to note the Criminal Code of the Republic of Kazakhstan (CC RK),
which contains provisions on criminal liability for the unlawful disclosure of information
constituting medical secrecy, as well as for unauthorized collection and dissemination of
personal data (Article 147 CC RK — violation of privacy, Article 192 CC RK — disclosure of
private life information, etc.). These provisions regulate the responsibility of medical
personnel and other individuals who have access to confidential information that may be
unlawfully used for personal gain or other purposes [10].

Beyond the aforementioned legal sources, aspects of medical confidentiality are
regulated by a number of subordinate acts, such as orders of the Ministry of Healthcare
regarding the rules for maintaining medical records, as well as provisions on the procedure for
exchanging information between medical organizations and state authorities [11]. Additional
nuances may be reflected in laws affecting related areas, such as legislation on state statistics,
social protection, and insurance [12].

However, despite the formal recognition of the special status of medical confidentiality
[13], legal practice in Kazakhstan demonstrates a number of situations where medical secrecy
can be disclosed without the patient's consent. For example, at the request of competent
authorities (courts, prosecutors, investigative bodies) based on the Criminal Procedure Code
of the Republic of Kazakhstan (CPC RK) [10], as well as in the interests of public safety and
public health, including anti-epidemic measures [8].

When considering social security issues (such as pension and benefit assignments),
authorized bodies may request information about a person's health status. Additionally, the
operation of electronic platforms (EGov, digital medical record storage systems) may lead to
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an expansion of the range of individuals and organizations with access to certain patient data
[14-16].

In the scientific literature on medical law and bioethics, it is emphasized that an
excessive number of exceptions allowing authorized structures to access confidential
information creates a risk of "dilution™ of the institution of medical secrecy [17]. Researchers
note that patients are often unaware of how many different bodies and institutions have the
authority to access their personal medical data and lack mechanisms for real control over the
use of this information [18].

Thus, this article will analyze the legislative foundations of medical secrecy, focusing
on the practical aspects of disclosing confidential information in the context of national
security and criminal prosecution, as well as the risks associated with the digital
transformation of healthcare in Kazakhstan. The aim of this review is to assess whether the
existing regulatory system aligns with the principle of protecting the patient's right to privacy
or, on the contrary, whether this right may, in some cases, lose its force under the pressure of
state interests and bureaucratic procedures.

Materials and Methods. This study employs comprehensive legal analysis methods
that enable a thorough assessment of the compliance of existing regulations with international
standards (GDPR, HIPAA) and the identification of potential gaps in legal regulation.

Comparative Legal Analysis

This method was used to compare the norms of Kazakhstan’s national legislation with
international standards in the field of personal data and medical information protection.
Particular attention was paid to the European Union’s General Data Protection Regulation
(GDPR) and the U.S. Health Insurance Portability and Accountability Act (HIPAA),
including their key provisions on data protection, processing principles, data subjects’ rights,
data operators’ obligations, and security measures [19].

Systemic Approach

The application of a systemic approach made it possible to consider national legal
regulation as part of a broader system for personal data protection in international practice.
Within this method, an analysis of the interrelations between various regulatory legal acts of
Kazakhstan governing confidentiality and information protection in the healthcare sector was
conducted.

Normative Approach

This method was applied to study and assess the effectiveness of existing national legal
norms. It enabled the identification of compliance or non-compliance of Kazakhstan’s
regulatory acts with international standards, as well as the detection of possible gaps and
contradictions in legal regulation.

Content Analysis of Regulatory Legal Acts

A detailed content analysis of Kazakhstan’s existing laws and by-laws regulating
personal data and medical information protection was conducted. Key documents were
examined, including the Law of the Republic of Kazakhstan "On Personal Data and Their
Protection,” the Code "On People's Health and the Healthcare System,” as well as subordinate
acts regulating the processing, storage, and transfer of medical data.

Analysis of Judicial Practice

The study includes an analysis of court decisions regarding personal data protection and
medical confidentiality in Kazakhstan. The main trends in law enforcement practices were
identified, along with existing legal conflicts and gaps in the protection of patient data.

Thus, the application of these methods allowed for a comprehensive assessment of the
level of legal protection of personal data in Kazakhstan, the identification of problematic
aspects, and the proposal of ways to improve legislation in line with international standards.
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Results

Sources of Medical Confidentiality in Kazakhstani Law

The foundation of legal regulation of relations related to the protection of the
confidentiality of medical data is the Constitution of the Republic of Kazakhstan (1995, with
subsequent amendments) [5]. In particular, Article 18 proclaims the inviolability of private
life, while Article 19 establishes every person's right to the protection of their personal data.
Although these provisions do not explicitly mention the term "medical confidentiality,” their
meaning implies the state's obligation to ensure the protection of any information affecting an
individual's private sphere, including data on their health status [5].

The constitutional enshrinement of this right imposes responsibility on legislators and
law enforcement agencies to develop and implement mechanisms that prevent unlawful
access to medical information. Therefore, any restrictions or exceptions concerning
confidentiality protection must be clearly regulated and comply with the principle of legality
[20].

The key regulatory legal act explicitly establishing the institution of medical
confidentiality in Kazakhstan is the Code "On People's Health and the Healthcare System"
(hereinafter referred to as the Code), adopted in 2020 [8]. According to Article 95 of the
Code:

"Healthcare professionals are required to maintain confidentiality regarding any
information about a patient's health status, diagnosis, prognosis, treatment methods, and other
data obtained during the provision of medical care."

This provision reflects the general principle of confidentiality and is further detailed in
subsequent sections of the Code, which stipulate the requirement for the patient's mandatory
consent before transferring relevant information to third parties. Additionally, the Code
establishes that in cases of breach of medical confidentiality, the degree of legal liability—
whether administrative or criminal—depends on the severity of the consequences and the
harm caused to the patient [8].

Thus, the Code not only declares the obligation to maintain confidentiality but also
establishes a direct link to legal protection mechanisms. This approach is intended to
encourage healthcare professionals (and, in some cases, administrative personnel) to take a
more responsible attitude toward storing and processing personal health data [21].

An important legal element that complements the overall framework of confidentiality
is the Law of the Republic of Kazakhstan "On Personal Data and Their Protection™ dated May
21, 2013, No. 94-V [9]. This law regulates the collection, processing, storage, and
dissemination of any personal information, including biometric and other sensitive health
data. The law stipulates that such data can only be processed with the subject’s consent or by
direct legal mandate. In particular, Article 7 states that the collection and processing of
personal data without consent are allowed only in cases explicitly provided for by law (for
example, upon request from law enforcement agencies or in the event of a public health
threat). This approach aims to minimize the risk of abuse by third parties and authorized state
bodies [22, 23].

At the same time, there are several exceptions that allow bypassing the need for
obtaining patient consent (Articles 8, 9, etc.) [9]. For example, when it comes to protecting
the life and health of other individuals or conducting operational-search activities. These
provisions, on the one hand, ensure a balance between protecting patient rights and
safeguarding public interest, but on the other hand, they create prerequisites for a possible
"erosion™ of confidentiality if appropriate data access control procedures are not properly
followed [24].
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Special attention should be given to specific regulations that reflect the heightened
sensitivity of certain categories of medical data [25]. For instance, Article 186 of the Code
"On People's Health and the Healthcare System" explicitly regulates confidentiality issues in
psychiatric care [8]. It emphasizes that information about a patient’s mental health, treatment
methods, and related facts is subject to special protection. Similarly, the Law "On the
Prevention and Treatment of HIV Infection and AIDS" contains provisions aimed at
protecting individuals with HIV-positive status from discrimination and unauthorized
disclosure of information about their health condition [26].

Enhanced confidentiality measures in these cases are dictated by the high risks of
stigmatization and potential discrimination against patients [27]. Despite this, practice shows
that these guarantees may weaken under the influence of various regulations that allow
government authorities (e.g., law enforcement agencies or sanitary-epidemiological services)
to request relevant information in a number of exceptional situations [28]. In the absence of
clear procedural rules, this could lead to uncontrolled expansion of the range of entities
gaining access to particularly sensitive information [29].

Thus, Kazakhstan’s legislation has established a multi-level legal mechanism that, on
the one hand, enshrines the principle of medical secrecy and protects the patient from
unlawful intrusion into their personal sphere, but on the other hand, includes exceptions that
often allow bypassing the need for patient consent. How exactly these exceptions are
implemented in practice and what factors contribute to the "erosion™ of confidentiality will be
the subject of further analysis.

Exceptions to Medical Confidentiality

Even with the formal recognition of the special status of medical confidentiality, the
legislation of the Republic of Kazakhstan provides for cases where confidentiality protection
may be limited by more significant (from the state's perspective) interests. In particular,
Article 96 of the Code "On People's Health and the Healthcare System" establishes that the
disclosure of medical information about a patient is possible in situations where there is a
direct legal requirement [8]. If maintaining confidentiality contradicts specific legislative
acts—such as the Criminal Procedure Code (CPC) of the Republic of Kazakhstan. According
to Article 113 of the CPC, during a criminal investigation, pre-trial investigation authorities or
the court may request necessary information, including medical documents.

Additionally, authorized bodies such as courts, prosecutors, investigative, and inquiry
agencies have the right to request information covered by medical confidentiality when it is
necessary for solving crimes or protecting public interests and national security (Article 96 of
the Code and relevant articles of the CPC) [8,9].

The threat to the life and health of third parties should also be noted [30]. If there is a
justified risk of an epidemic outbreak, the spread of a disease dangerous to others, or violent
actions against other people, state authorities may require the disclosure of confidential
information (Article 96 of the Code; similar provisions are found in certain regulatory acts of
the Ministry of Health) [8,11].

Accordingly, just like patient consent itself, when a patient provides written consent,
they have the right to determine which specific information and to what extent may be
transferred to particular individuals or organizations. This principle aligns with the provisions
of the Law "On Personal Data and Their Protection” (Article 8), which emphasizes the
importance of the data subject's will [9].

Thus, these grounds demonstrate a balance between the protection of citizens' private
lives and the necessity of safeguarding public interests. However, in real practice, there is not
always a clear mechanism for notifying the patient that their medical data has been transferred
to a particular agency. This may lead to a lack of transparency in the process and the absence
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of patient control over how and to whom information about their health is transmitted. The
absence of such procedures increases the risk of unlawful or disproportionate interference in
personal life, which, in the long run, could undermine public trust in the healthcare system
[31].

Potential Threats to Medical Confidentiality in Kazakhstan

With the rapid development of digital technologies and their integration into the
healthcare sector, Kazakhstan is forming state electronic databases of patients, electronic
medical records, and other medical information systems (MIS). Additionally, eGov services
are being implemented, allowing citizens to receive and transmit information remotely.
Despite the obvious advantages (simplification of bureaucratic procedures, increased
accessibility of medical services, and optimization of document management), these processes
come with a number of risks.

For example, in addition to medical professionals, IT specialists and administrative
personnel often have access to electronic databases. The regulation of their authority is not
always clearly defined, which in turn increases the likelihood of unauthorized viewing or
copying of confidential information, especially in the absence of strict access audits [32].

It is also important to consider hacker attacks, data leaks caused by unscrupulous
employees, or an insufficient level of cybersecurity, which can lead to the loss or disclosure
of patients’ medical information. A unified medical data registry (for instance, within the
framework of integration with eGov portals) may become an attractive target for
cybercriminals.

The current legislation regulating the electronic processing and storage of medical data
[8] is, in some cases, insufficiently coordinated. There are gaps and overlapping requirements,
leading to practical difficulties and the risk of uncontrolled access to personal information.

In the digital age, the need for strict regulation and continuous improvement of
cybersecurity measures is becoming one of the key priorities for preserving medical
confidentiality [33].

Another important topic for discussion is the awareness of Kazakhstani citizens. A
significant portion of the population of the Republic of Kazakhstan lacks sufficient
knowledge about their rights and the mechanisms for protecting confidential medical
information. For example, formal signing of consent for the processing of personal data or
situations where patients often sign standard forms without reading their content and without
understanding what exactly they are agreeing to.

These shortcomings indicate a lack of clarification from medical professionals.
Healthcare personnel do not always provide detailed explanations of the legal consequences
of sharing information with third parties. Patients are often unaware of which governmental or
non-governmental organizations request their personal data from medical institutions and for
what purpose.

As a result, the actual protection of patients' rights is weakened—even when formal
confidentiality regulations exist, a citizen may find themselves faced with the fact of a data
leak or transfer without knowing how and by what means to challenge such actions [34].

The Criminal Code of Kazakhstan mandates the compulsory notification of law
enforcement authorities about certain serious crimes, particularly if there is a threat to the life
and health of third parties [10]. A doctor who possesses information about such a crime may
encounter a conflict between their professional duty to maintain patient confidentiality and
their legally established obligation to notify the competent authorities.

However, the legislation and comments on the Criminal Code do not always provide
clear criteria on when a doctor must override medical confidentiality in favor of public
interest or the interests of justice. If a healthcare worker fails to report a planned or committed
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serious crime, they may face liability for concealment. At the same time, exceeding their
authority and disclosing medical confidentiality without sufficient grounds entails other legal
sanctions [10].

This legal contradiction poses a risk for healthcare professionals who, in trying to
comply with the requirements of the Criminal Code, may inadvertently violate a patient's right
to confidentiality.

Another concerning aspect is the broad and sometimes vague interpretation of terms
such as "national security” or "public interest”. Not all requests related to "state interests"
require judicial approval or subsequent notification of the patient. The lack of mandatory
judicial review (or oversight by another independent body) increases the risk of abuse.
Furthermore, agencies with the authority to obtain data sometimes request more information
than is necessary to address a specific issue, which poses a risk of violating citizens' privacy
rights [9].

Thus, an expanded interpretation of "state necessity” may lead to unjustified intrusions
into patients' personal lives, creating systemic prerequisites for limiting medical
confidentiality and weakening constitutional protections.

Discussion. The structure and content of Kazakhstan's legislation demonstrate the
state's commitment to ensuring a high level of confidentiality protection for medical data. The
Constitution of the Republic of Kazakhstan (Articles 18, 19) establishes the fundamental
provisions that serve as the basis for all subsequent regulatory acts in the field of medical
confidentiality protection [5]. Additionally, the Code "On Public Health and the Healthcare
System" (2020) and the Law "On Personal Data and Their Protection™ (2013) define specific
mechanisms for ensuring confidentiality and liability for its violation [9]. However, a detailed
analysis of law enforcement practice reveals that several issues and contradictions reduce the
real effectiveness of these norms.

Firstly, the extensive list of exceptions (Article 96 of the Code and corresponding
provisions of the Criminal Procedure Code of the Republic of Kazakhstan) often leads to
situations where the disclosure of medical information is permitted not only for the protection
of genuine public interests (e.g., preventing serious crimes) but also under less critical
circumstances [10]. This creates grounds for subjective interpretation of the norms and the
risk of unjustifiably broad access by various agencies to patients' health information.

Secondly, the digitalization of healthcare and the development of electronic platforms
(including public services on the eGov portal and medical information systems) require
clearer regulatory frameworks. Researchers note that the existing bylaws lack clearly defined
criteria for access rights differentiation and audit procedures in medical institutions. As a
result, IT specialists, technical service staff, or government agencies may gain access to
significant amounts of sensitive data without always understanding the limits of their
authority. This increases the vulnerability of confidential information to cyberattacks and
internal data leaks within healthcare institutions [35].

Thirdly, limited patient awareness of their rights and the responsibilities of medical
professionals often leads to situations where individuals are unaware of which entities and on
what grounds may receive information about their health. As a result, even lawful actions by
law enforcement agencies or social services are perceived by patients as arbitrary and
uncontrolled interference in their private lives. On the other hand, the absence of a
notification mechanism for patients regarding the transfer of their data (except in rare cases)
effectively deprives them of the ability to challenge potential abuses and protect their rights
through judicial or administrative means [36].

Fourthly, a legal conflict often arises between a physician's duty to maintain medical
confidentiality and the requirements of criminal law to report planned or committed crimes
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(Article 113 of the Criminal Procedure Code of the Republic of Kazakhstan and related
provisions). A medical professional may find themselves in a situation where it is unclear
which obligation should take precedence: protecting the patient as the holder of confidential
information or serving the public interest in preventing criminal activity. The absence of
uniform law enforcement guidelines increases the risk of a binary approach: either the doctor
breaches confidentiality or risks being held accountable for concealing information [10].

Summarizing the above, it can be concluded that the legal framework generally reflects
the principles of confidentiality; however, the implementation of these principles is
complicated by numerous exceptions and insufficiently clear procedural control rules. In the
context of increasing digitalization of healthcare, these gaps may become even more
pronounced. To prevent a systemic decline in patient trust toward healthcare institutions, it is
necessary to improve both the laws themselves and the mechanisms for their enforcement.

Proposals for Reforming Medical Confidentiality Legislation

The issue of medical confidentiality protection in the Republic of Kazakhstan requires
comprehensive reform to ensure a balance between a patient's right to the inviolability of
medical data and the needs of law enforcement agencies.

First and foremost, it is proposed to amend Article 273 of the Code of the Republic of
Kazakhstan "On Public Health and the Healthcare System™ [8]. Specifically, it is necessary to
either eliminate the list of exceptions allowing the disclosure of medical confidentiality or
clearly define the conditions for their application. It should be established that the provision
of information at the request of investigative, prosecutorial, or judicial authorities is only
permissible based on a court order or a prosecutor's decision with mandatory justification.
This measure will ensure proper judicial oversight of access to medical data, preventing
abuses and unjustified requests [37].

dditionally, it is proposed to develop an appropriate procedure in the Criminal
Procedure Code of the Republic of Kazakhstan. The procedural framework for obtaining
permission to access information constituting medical confidentiality should be clearly
defined. Similar to the process for authorizing interrogations, an investigator should be
required to apply to a court or an authorizing prosecutor with a reasoned petition justifying
the necessity of obtaining specific medical data. The judge should promptly review the
petition and issue a decision granting or denying access, specifying the exact data to be
disclosed. This approach will prevent arbitrary access and ensure the legality of interventions
[38].

It is also necessary to eliminate terminological ambiguity in Article 273 of the Code.
Specifically, the concept of "harm to health caused by unlawful actions” should be detailed,
clarifying that medical professionals inform the relevant authorities only in cases where there
is a reasonable suspicion of a crime (e.g., gunshot wounds, assault) [8]. At the same time, the
volume of disclosed information should be strictly limited: only the diagnosis and nature of
the injury should be reported. Similarly, provisions regarding the transfer of information
related to mental disorders and tendencies toward sexual violence should be clarified,
requiring a preliminary conclusion from a medical commission and notifying guardianship
authorities in cases of socially dangerous patient behavior [8].

Additionally, it is proposed to implement the principle of minimal disclosure of data. A
rule should be established stating that even when there is a legal basis for disclosing medical
confidentiality, the provided information must be limited to the necessary minimum. This
principle aligns with international practice and aims to prevent excessive collection of
personal data [39].

Finally, it is necessary to establish a mandatory registry of requests for the disclosure of
medical information. Medical organizations must keep records of all requests, including the
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requesting authority, the volume of data provided, and the basis for the transfer of
information. A mechanism should be in place to notify the patient about the fact of a request
for their medical data after the investigation is completed, provided that such notification does
not harm the justice process. This measure will ensure additional transparency and prevent
unjustified intrusions into citizens' private lives [40].

Strengthening Responsibility for Violations of Confidentiality

Enhancing accountability for breaches of medical confidentiality is necessary to prevent
illegal disclosure of medical data and to protect patients' rights. To toughen legislation, it is
proposed to expand criminal and administrative liability, introduce mandatory notification of
confidentiality violations, and establish mechanisms for compensation for harm.

First, Article 321 of the Criminal Code of the Republic of Kazakhstan needs to be
revised [10]. Liability for the disclosure of medical information should extend not only to
medical workers but also to any individual who has obtained such data through official duties
or by other means. This will eliminate cases of impunity for disclosure, such as by law
enforcement agencies or government officials. Sanctions should be tightened: for intentional
disclosure without severe consequences — a fine of up to 1,000 MCI or imprisonment for up to
1 year; if the disclosure led to serious consequences (e.g., defamation of the patient, suicide
attempts) — a fine of up to 5,000 MCI or imprisonment for up to 5 years. Aggravating
circumstances should include abuse of official position and personal gain.

Second, administrative liability should be established for organizations that fail to
protect medical data [41]. The Code of Administrative Offenses of the Republic of
Kazakhstan should include an article on violations of information protection regimes,
prescribing significant fines: for officials — 200-500 MCI and for legal entities — stricter
sanctions with progressively increasing fines for repeated violations. Similar measures are
provided for under the GDPR, where administrative fines can reach up to 4% of a company's
annual turnover.

The third area involves introducing a mandatory notification requirement for
confidentiality breaches [42]. Legally, medical organizations and personal data operators must
be required to inform authorized bodies (e.g., Ministry of digital development, innovations
and aerospace industry of the Republic of Kazakhstan) of violations within 72 hours and
notify affected patients within 7 days. This will enhance system transparency and enable
timely protective measures.

Additionally, the right of patients to claim moral damages in cases of unlawful
disclosure of their medical data should be legally defined [43]. Explanations from the
Supreme Court Plenum could specify the procedure for determining compensation,
considering the degree of suffering caused. Special attention should be given to cases
involving the disclosure of diagnoses that could lead to discrimination (e.g., HIV or mental
illnesses) [44].

Moreover, patients should have the right to obtain information about the lawful
disclosure of their data. Medical organizations must provide patients with details about who
received their personal data and on what grounds after confidentiality restrictions are lifted
(e.g., by court decision). This aligns with the principles of transparency and personal data
control [44].

Cybersecurity Standards for Medical Data: Audit and Resilience Systems

Ensuring the security of medical data requires strict compliance with information
security standards and regular oversight of their implementation [45]. To prevent data leaks
and unauthorized access, the following measures are proposed:

First, regular security audits should be institutionalized [46]. Organizations processing
medical data should be legally required to conduct independent information security audits at
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least once a year. The audit should include a compliance check of systems with security
requirements, risk analysis, and penetration testing. The results should be documented in a
report identifying vulnerabilities and recommending their remediation. This audit could
become a mandatory condition for renewing a medical organization’s license or accreditation.

Second, state control and certification of medical information systems (MIS) should be
introduced.  Creating a registry of certified MIS that meet security requirements will help
prevent the implementation of unprotected systems. Certification should be conducted at the
level of an authorized body (e.g., Ministry of digital development, innovations and aerospace
industry of the Republic of Kazakhstan) in cooperation with cybersecurity centers. A similar
approach is applied in the banking sector, where data protection standards are strictly
regulated.

The third area involves specifying the minimum security requirements for MIS.
Mandatory provisions should include annual system testing by third-party licensed
organizations, the implementation of two-factor authentication, differentiation of access levels
(administrator and super-administrator), and encryption of data both at rest and in transit.

Additionally, the principles of "privacy by design™ and "security by design™ should be
adopted. The development of new electronic healthcare services must incorporate privacy and
security requirements from the outset. For example, when creating patient applications, it is
crucial to minimize unnecessary data collection and ensure protective mechanisms. This
approach aligns with international standards, including the GDPR.

Another key measure is mandatory monitoring and incident response. Large medical
resources must implement intrusion detection and logging systems and develop incident
response plans outlining actions in case of breaches, system isolation, and digital forensics.

Furthermore, the qualification of technical personnel should be improved. The human
factor is one of the key causes of data leaks [47]. Establishing mandatory training
requirements for security administrators and conducting regular refresher courses will reduce
the likelihood of phishing attacks and weak password use. Medical organizations should
either employ an in-house information security specialist or contract an external company for
security support.

Regular audits and penetration tests will help identify and address vulnerabilities before
malicious actors exploit them. Strict security requirements will significantly complicate
unauthorized access to data. In the era of digital healthcare, cybersecurity becomes an integral
part of medical confidentiality. Implementing the proposed measures will ensure robust
protection of patient personal data and increase trust in medical information systems.

Educational Measures and Means for Healthcare Workers and Patients

Raising awareness among all participants in medical relations about medical
confidentiality and personal data protection plays a key role in ensuring privacy [48].
Legislative norms will be effective only if they are fully understood and realized by all parties
involved.

First, it is necessary to introduce mandatory training and certification for healthcare
workers on confidentiality issues [49]. All healthcare system employees—doctors, medical
staff, pharmacists, and administrators—must undergo annual briefings or continuing
education courses that include legal aspects of medical confidentiality and technical data
protection skills (use of information systems, password protection, phishing detection). Upon
completion of the training, an assessment should be conducted, similar to HIPAA
requirements [50].

Second, the topic of medical confidentiality should be incorporated into the curricula of
medical universities and colleges. Students must study the legal and ethical foundations of
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confidentiality, as well as cybersecurity issues in the medical field. In professional
development programs for doctors, the study of information security should be mandatory.

The third direction is informing patients about their rights. During their first visit to a
medical institution, patients should receive an informational leaflet explaining the privacy
policy, the list of processed data, the purposes of its use, the individuals who have access, and
the procedure for filing complaints in case of rights violations.

Signing informed consent for medical intervention should be accompanied by
familiarization with the privacy policy [51].

Additionally, a system for informing patients about access to their data should be
implemented. For example, patients could receive notifications (via SMS or electronically)
when their medical record is accessed by a specific doctor.

Awareness efforts and methodological recommendations also play an important role.
The Ministry of Health, together with authorized bodies, should develop and distribute
guidelines for medical organizations describing procedures for ensuring confidentiality
compliance, response algorithms for law enforcement requests, actions in case of suspected
data leaks, internal investigations, and staff training. Moreover, informational campaigns
should be conducted, including media publications, seminars for healthcare institution
leaders, and the distribution of informational materials in clinics.

Furthermore, encouraging conscientiousness in data protection should be considered.
The introduction of industry ratings or awards for a high level of confidentiality and the
absence of data leaks will create positive motivation for medical organizations, making data
protection not just an obligation but a reputational advantage.

Healthcare professionals should recognize not only the legal responsibility but also the
moral aspect of protecting patient data. In turn, patients, knowing their rights, will be able to
trust the healthcare system and provide complete information about their health without
concerns about confidentiality. Awareness and education serve as sustainable mechanisms for
protecting personal data and medical confidentiality [52].

Conclusion. The proposed reforms comprehensively strengthen the institution of
medical confidentiality in Kazakhstan. The introduction of judicial oversight for access to
medical data guarantees the protection of the constitutional right to privacy, raising the level
of personal data security to international standards. Strengthening liability—both individual
(criminal) and institutional (administrative)—creates effective sanction mechanisms and
prevents violations. The introduction of mandatory patient notifications about instances of
medical data disclosure enhances the fairness and reliability of the system.

Technical security standards and regular audits minimize the risks of data leaks, making
medicine more secure in the era of digital transformation. This aligns with best practices
under GDPR and HIPAA, ensuring a comprehensive approach to personal data protection.
Awareness and training for medical professionals, administrative staff, and patients strengthen
legal consciousness and foster a culture of confidentiality.

Importantly, the proposed reforms are based on international experience, adapting
effective GDPR and HIPAA mechanisms to Kazakhstan's realities. For example, financial
penalties will be proportionate to the national economic scale, and data access procedures will
become more transparent and controlled. International enforcement practices (such as CNIL
fines in France and record HIPAA settlements in the U.S.) demonstrate that such measures
reduce the scale of violations and ensure their prompt detection and elimination.

The implementation of these changes will require legislative adjustments, the
development of regulatory acts, staff training, and IT infrastructure modernization. However,
these investments are justified, as increasing public trust in the healthcare system fosters more
open interactions with doctors, improves patient adherence to treatment, and ultimately
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enhances the quality of medical care. Medical institutions, by avoiding data leaks, will
preserve their reputation and prevent financial losses. The state, in turn, will fulfill its
obligations to protect citizens' rights, demonstrating commitment to modern data security
standards.

In an era where information has become a strategic resource, protecting confidentiality
is a top priority. Medical confidentiality is not an archaic concept but a key tool for
safeguarding citizens' dignity and privacy. A comprehensive reform based on the proposed
measures will elevate Kazakhstan's legal framework to a new level, ensuring its compliance
with global best practices.  In the future, these principles may also be adapted for other
sectors, such as education and social protection, which also handle significant amounts of
personal data. The key is the consistent and conscientious implementation of these measures.

As a result, medical confidentiality in Kazakhstan will become truly inviolable, as
required by law, medical ethics, and societal expectations.
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Kazakcranma neHcaynblK cakray KyHeCiHIH HU@pPIaHybl KOHE MEMIICKETTIK OpraHmapablH
OKUIETTIKTEPiHIH KEHEI01 asChIHJa MEIUIMHAIBIK MOIIMETTEP/IH KYIMUSIBUIBIFBIH CaKTay
MocelleciHe KaThICTHI )KaHa ChIH-KaTepiiep TybIHIAy/Ia.

Makcarbl. byn wmakana Kaszakcrtan  PecnyOnukacelHma — IOpirepiiik — Kymus
WHCTUTYTBIHBIH KYKBIKTBIK PETTENyiH Taljuay, 3aHHAMAJBIK OJKBUIBIKTAp MEH MEIUIIMHAIIBIK
JNEPEeKTEepAiH KYIUSAIbUIbIFBIHA TOHETIH KayllTepHl aHbIKTay, COHJai-aK KYKBIK KOJITaHy
TOKIPUOECIH JKeTUIAipy OOUBIHIIA YCHIHBICTAP 3ipieyre OarbITTalFaH.

Marepuangap MeH daicTep. 3epTTeyle CaIBICTHIPMAIbI-KYKBIKTHIK Tajjaay, >Kyhemi
JKOHE HOPMATHBTIK OICTepP KOJIJAHBUIBIN, KOJJIAHBICTAFhl HOPMAJAPBbIH XaJIBIKAPAIIBIK
craugaprrapra (GDPR, HIPAA) colikecriri Oaramannbl. CoHbIMeH KaTap, Kazakcran
PecnyOnmkachIHBIH HOPMATHBTIK-KYKBIKTBIK aKTLIEpiHE YKOHE COT NMPAKTUKAChIHA KOHTEHT-
Tanaay *Kypri3iuii.

Hormxenep. Kazakcran 3aHHaAMAachl JOpirepiiik KYMUsSHbI (GOopMaabl Typae KOPFay/Ibl
KaMTamachl3 €Te/ll, ajlaiijia MalMeHTTiH KeJiCIMIHCI3 MEMJICKETTIK OpraHIapFa MEIUITUHAIBIK
JIEpeKTepAl cyparyra MYMKIiHAIK OepeTiH Oipkarap epekmenikrep ne ©Oap. Herisri
MoceleNiepIiH KaTapblHa YITTHIK KayINCI3IIK KpUTEPHINIepIHIH HAKThUIAaHOAYbBI, HHQPIIBIK
MEAMIMHAIBIK ~ JepeKTep 0a3achlHa KOJDKCTIMAUIIKTIH JKETKUIIKCI3  peTTeNlyi  KoHe
NalUEeHTTepre oJapAblH JEPEeKTEepiHIH YIIHII TYJIFanapra Oepiiyl Typaibl xabapiaMayIbiH
TUIMJII TETIKTEPiHIH XKOKTHIFBI jkaTanpl. CoHMal-aKk, MEIUIMHAIBIK aKIIapaTThIK KYHeTIepIiH
KUOEpKayilci3AiK JeHTeWiHIH TOMEHMIN JKOHE TMAalUeHTTePIiH 63 KYKBIKTaphl Typalbl
KETKITIKCI3 Xabapaap O0MysI aKImapaTThIH CHIPTKA Tapaxy KayiiH apTThIPAThIHBI AaHBIKTAJJIBL.

KopbIThinabl. KazakcTania MeTUIIMHANBIK KYITUSHBI KOpFay JEHIeHiH apTThIpY YIIiH
OipHeme OarbiTTap OOMBIHIIA peopMasiap KaKeT: MEIUIUHAIBIK JEpeKTepAl Kapus €Ty
Typaibl cypay caimyiaapra COT OaKbUIayblH KYIICWTY, OJapAbl 3aHCHI3 TapaTKaHbl YIIiH
KbUIMBICTBIK JKOHE OKIMILILIIK >KayalKepHIUNIKTI KYIIEHTy, allbIKTBIK IE€H MNalueHTTepAl
xabapaap €Ty TeTIKTepiH eHri3y, KuOepKayilci3liK CTaHAapTTapblH  KEeTUIAIpY.
MenuuuHanbelK KbI3METKEpJIEpre apHaiFaH OuliM Oepy OarmapiamMaiapblH d31piiey JKOHE
MAIUEHTTePAIH KYKBIKTBIK CayaTTBUIBIFBIH apTTHIPY Ja MEAWIMHANBIK KYMUSHBI CaKTay
WHCTUTYTBIH HBIFAUTy >KOHE OHBI IUQPIBIK Adyipre OeilimMaey KOJIBIHIAFbl MaHbI3/IbI
Kajgamaap O0bIn TaObLIa kL.

Tyiiinai ce3mep: nopirepilik Kymus, *eKe JepeKTep, KYNUsIbLIIbIK, KHOepKaylnci3ikK,
JKEKe eMipre KOJI CYFbUIMAyIIbUIBIK KYKBIFBI, Ka3akcTaH, qeHcayblK cakTayablH HU(pIaHysl,
MEMIMHAIBIK aKIapaT, KYKbIKTHIK PETTEY

BPAUYEBHAS TAMHA B IIPABOBOM CUCTEME KA3AXCTAHA:
PEAJIBHBIN JIX O TO UHCTPYMEHT 3AIIUTHI YACTHOM ) KU3HU
MAIIUEHTA?

C.T. UKCATOBA, b.1lI. BEKBATBIPOB
WNunoBauuonHuslil EBpasuiickuii yausepcurert, I[laBnonap, Kazaxcran

AHHOTANUA

BBenenue: BpaueOHas TaifHa mpencTaBisieT COOOW OAWH M3 KIIFOYEBBIX SJIEMEHTOB
3aIIUTHl IEPCOHAIBHBIX JAHHBIX MAIlMEHTa U 00ECIeUeHHs MpaBa Ha HEMPUKOCHOBEHHOCTh
YaCTHOM XU3HU. B ycrmoBusx mudpoBu3anum 31paBOOXpaHEHUS U PACITUPESHUS TTOJTHOMOYHI
roCyJapCTBEHHbIX OpraHoB B KaszaxcraHe BO3HHUKAlOT HOBBIE BBI3OBbI, CBSI3aHHBIE C
coOiroieHreM KOH(GUISHITATLHOCTH MEIUIIMHCKUX CBEJCHUH.
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Iean. [lanHas craTes HalpaBiieHa HA aHAIM3 IPABOBOIO PEryJIMPOBAHUS MHCTUTYTA
BpaueOHOM TaiiHbl B PeciyOnuke Ka3axcraH, BbIIBICHHE CYIIECTBYIOIIUX 3aKOHOJATEIbHBIX
npo0esoB U yrpo3 Ui KOH(PUICHINAIBHOCTH MEIMIMHCKUX JaHHBIX, a TaKkKe pa3zpaboTKy
IIPEIUI0KEHUH 110 COBEPILIEHCTBOBAHUIO ITPABONIPUMEHUTEILHON TPAKTUKU.

Metoabl. B nccnenoBanny npuMEHEHbI METO/BI CPaBHUTENIBHO-IIPABOBOIO aHAIM3a,
CUCTEMHOIO M HOPMAaTHUBHOIO IIOAXOJOB, IO3BOJMIOIIME OLEHUTb COOTBETCTBUE
JneicTByomux HopM MexayHapoasbiM crangapraMm (GDPR, HIPAA). Takxke ucnonb3oBaH
KOHTEHT-aHaJIU3 HOPMaTUBHO-NIPaBOBbIX akToB Ka3zaxcraHna u cy1eOHOM MPAKTUKH.

Pe3yabTaThl. YCTaHOBIIEHO, 4YTO 3aKOHOjAaTeNnbCTBO Kaszaxcrana ¢opmaibHO
o0ecrieunBaeT 3alIUTy BpadyeOHOW TaillHBI, OJHAKO COJEPXKUT PSI  HCKIFOUEHHH,
MO3BOJIAIOIIMX TOCY/AapCTBEHHBIM OpraHaM 3allpallliBaTh IEPCOHAIbHbIE MEIUIIMHCKUE
naHHble Oe3 cornacusi nanueHrta. CyllecTBeHHbIE MPOOJIEMBbI CBSA3aHBI C Pa3MBITOCTBIO
KPUTEPHEB HAIMOHAIBHOM O0€30MacHOCTH, HEJOCTAaTOYHOM perjaMeHTaluend J0cTyna K
IUGPOBBIM MEIUMIMHCKMM 0a3aM, a Takke OTCYTCTBUEM 3((EKTUBHBIX MEXaHU3MOB
KOHTPOJISI U YBEJOMJICHUS MALMEHTOB O IMEpeaaye UX JAHHBIX TPETbUM JHIaM. BbIsSBIEHbI
pPUCKHM yTe4eK HH(pOpMallUd B CBA3M C HENOCTaTOYHBIM YpPOBHEM KuOepOe30macHOCTH
MEAMIMHCKUX UH(POPMALIMOHHBIX CUCTEM M HU3KOM OCBEIOMIIEHHOCTBIO MAIUEHTOB O CBOUX
IpaBax.

3akmoyenue. [y MOBBINICHUs YPOBHS 3alIMThl BpadeOHOW TaiiHbl B Kaszaxcrane
HE00X01UMBbl peOopMbl B HECKOJIBKUX HAlpaBJICHUSX: YCHIIEHHE CyIeOHOro KOHTPOJS HpU
3ampocax Ha  pacKpblTUE  MEIUIMHCKUX  JIaHHBIX, Y)KECTOUYEHHUE YTOJIOBHOM U
aIMVHHUCTPAaTUBHONW OTBETCTBEHHOCTH 3a MX HE3aKOHHOE pACIPOCTPAHEHHE, BHEAPEHUE
MEXaHM3MOB IMPO3PAaYHOCTH M YBEIOMIJICHHS NAIMEHTOB, a TakKXX€ COBEPIIEHCTBOBAaHUE
cTaHapToB KubepoOesonacHocTu. PazButue 00Opa3oBaTeNbHBIX MPOTpaMM JUIsl METUIIUHCKOTO
NepcoHala U TOBBIIIEHWE MPABOBOW IPaMOTHOCTH MAlIMEHTOB TaKXKe SIBISIOTCA Ba)KHBIMHU
IaraMy K yCWJIEHUIO HHCTUTYTA BpadeOHON TalHbI U €ro afanTaliy K HuppoBoi 3moxe.

KuioueBblie ciioBa: BpaucOHas TaiiHa, IEPCOHANBHBIE JaHHBIC, KOHPUICHIINAIBHOCTD,
KnOepOe30macHOCTh,  MPaBO  HA  4YacTHYIO  JKuU3Hb, KazaxcraH, 1mudpoBu3anus
3/1paBOOXPaHEHUs, MEIULIMHCKAs HH(OpMalIKs, IPaBOBOE PEryIMpOBaHUE
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