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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 (CIs). 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

62


https://doi.org/10.53065/kaznmu.2025.73.2.005

BECTHUK KA3HMY Ne2 (73) — 2025

ISSN 2524 - 0684 e-ISSN 2524 - 0692

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 =
29), mismatch in age group (n = 32), irrelevant nature of the nutritional intervention (n = 18),
and other methodological or content-related inconsistencies (n = 29).
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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)

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 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.
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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, 1, 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 0/p index). Particular attention was given to domains
such as memory (short-term and working), executive functions, attention, and I1Q.

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 PopulatN Interventio Duration Cognitive Results
10n n outcomes
moderate
Revie =13 Fe, Zn, I, memor ;T?;OVeme
| Khor & Misra, . wof [5-15 [ o lA =431 o S
2012 [29] y 13 |years (fortificati weeks oy cmory,
S attention |mixed
RCTs on)
effect on
1Q
effect in
Revie school- . intelligenc |children
. . 19  multi- .
> Lam & Lawlis, [internationaw of jaged RCT micronutri B8 weeksl with
2017 [30] | 19  [childre s ents ~ memory, [micronutrie
RCTsn attention |nt
deficiencies
. 3 750 mg 1Q, improveme
3 géﬁzy[gtl?l' UK (Wales)RCT Se;ros 450 [DHA+EP |16 weeksreading, nt in non-
Y A behavior (verbal 1Q
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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 |
!

|
1
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 (610 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% CI:
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% [I>  |Comment

of CI) (%)

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 protocol,
completeness of data, and objectivity of outcome assessment were clearly documented.

70



BECTHUK KA3HMY Ne2 (73) — 2025

ISSN 2524 - 0684 e-ISSN 2524 - 0692

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 Rahi 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 Low risk | Low risk Low risk | Low risk Low risk Low risk
2010 [31]
Parletta et al. . . . . . .
4 2013 [32] Low risk | Low risk Low risk | Low risk Low risk Low risk
Roach et al. . Some Some Some Some Some
5 Low risk
2021 [33] concerns concerns | concerns concerns concerns
van der Wurff
6 et al. 2016 No data No data No data No data No data High risk
[34]
7 Saad ct al. Low risk | Low risk Low risk | Low risk Low risk Low risk
2016 [35]
] 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
12 Eilander etal. | Some Some Some Some Some Some
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
Rabhi et al. L Some Some Some Some D
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

71



BECTHUK KA3HMY Ne2 (73) — 2025

ISSN 2524 - 0684 e-ISSN 2524 - 0692

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 820 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
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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! Akanemuk Jlanenos Ep6onat Jlep6icanueBuy aThbIHIarbl IPOoGUIAKTUKAIBIK MEIHIMHA
FBUIBIMH-3€PTTEY HHCTHUTYTHI, «AcTaHa MeaulnHa yHuBepcuteTi» KeAK, Acrana K.,
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2 Kazakcran Pecriybrukace! JleHcaymbIK cakTay MHHHCTpIITi, AcTaHa K., Kazakcran

Tyiingeme

Kipicme. bamamap MeH xacecmipiMaepaeri KOTHHTHBTIK JaMy, ocCipece MHJIbIH
JAMYBIHBIH CBIHU KE€3€HJEpiHJe, TaMaKTaHy MopTeOeciHe ce3iMTall MpOoIecC peTiHae Kui
KapacThIpbLIabl. MUKPOHYTPUEHTTEPAIH KOTHUTUBTIK KBI3METKE 9CEPiH 3epTTEreH KONTereH
panmomMu3anvssIanFal  OakpuiaHateiH 3epTreyiep (PB3) Men koropranblk 3eprreyiepre
KapaMacTaH, OJapJAblH HOTHKEJEepl HNONMyJsAlusulap, HHTEPBEHLUS Typiepi, OacTamnksl
KETICTISYIIUTIK JIeHreii jkoHe Oaranay KypaiJapblHBIH albIpMallbUIbIFbIHA OailIaHBICTHI
KapaMa-KaiIbl 00611 Kasly .

Makcatpl. byn wera-tanmay Kaszipri FBUIBIMH JEPEKTEpPAl JKaIMbUIAy apKbUIBI
HYTPUTUBTIK MHTEPBEHUMSUIAPJBIH MEKTEN KACBIHJIAFbl MOMYJSALMsANAa KOTHUTUBTIK
dyHKuuMsAFa ocepin Oaranayra OarbITTaJIFaH.

Iaicrepi. PubMed, Cochrane Library, Embase, Scopus xone Google Scholar
nepexkopaapeaaa 2007 xeutnan 2024 xeiira geiiin PRISMA 2020 yceIHBIMAAaphIHA COMKEC
Kyieni 13aey kyprizinal. 3eprreyre 18 sxkacka neifinri Oananapra OarbITTalFaH, TaFaMIbIK
Kocrajap, OalbITBUIFAaH OHIMIEp HeMece MOAM(HKANMIAHFaH JWeTaNap/blH KOTHUTHBTIK
KepceTkilrepre acepin Oaranaran PB3 MeH npoceKTHUBTI KOTOPTabIK 3epTTEyIep SHI131I11.
Kyiteni karenik kayni ROB-2 kypansimen Oaranansl. Meta-tanaay yuin DerSimonian—Laird
o/lliciMeH  Ke3JAEeHWCOK  ocepiiep  MoOJeNi  KOJNJAHbUIABI,  CTaHAapTTalfaH  opTalla
aiiplpmatbuibikTap (SMD) xone 95% cenimainik uarepBanaapsl (CI) ecenrenai. [loaronThik
KOHE Ce3IMTANABIK Taljay O KYPri3uldl; JKapusIaHbIMIBIK — OeHTapanThlK  IIYHKBIP
JIyarpaMmaliap MeH OTrTrep TeCTi apKbUIbl OaFraiaH/IbI.

Hornaxenepi. KopbiTbiHasl Tangayra on antel 3eptrey (13 PB3, 3 koropranbik/apanac
nu3aiiH) eHrizuial. MaTepBeHuusiap 6ip MUKpOHYTPUEHTTI (MbIcasibl, D nopymeHi, omera-3)
KocnajapAaH Oactan KeIlKOMIOHEHTTI ¢opMynanapra AeiiH opTypiai 6oiabl. KOrHUTHBTIK
HOTIDKENIEp JKaabl, aTKapymbsl (QYHKOUSUIAp, Ha3ap aynapy KOHE aKIaparThl ©HICY
KBUITIAM/IBIFBIH KaMThI1bl. JKasrbl ocep CcTaTUCTUKAIBIK TYPFbIAaH MoHA1 6051161 (SMD = 0.34;
95% CI: 0.18-0.50; p < 0.001), oprama rereporenauniknes (I = 52.7%). Ton apanbIk Tasngay
3eliH TaNIbUIBIFbl YKOHE TMIIEPAKTUBTIIIK CHHIPOMBI/ayTUCTTIK CIEKTP OY3bUIBICHI Oap
bamanapmaa (SMD = 0.48), 6acrayeim ceiabl OKymbutapbiHaa (SMD = 0.36), conmaii-axk
TaMaKTaHy TalIbUIbIFel Oap aiimakrapma (SMD = 0.41) ocepnepiiH KYILITIpeK €KEHIH
kepcerTi. Karbickan 3eprreynepain 6acsiM 6edmiri (n = 10) xyieni KaTenik KayniHiH TOMEH
JICHIeHIH KOpCeTTi; YII 3epTTey — paHAOMH3aIMs HeMmece HOTIKenepli Oaranay ailKblH
eMecCTITiHe OalTaHBICThI )KOFaphl TOYEKENTe ue 0O IbI.

KopbiThiHabl. HyTpuIMsIbIK MHTEpBEHIMSIAP dcipece ocall TONTapAarbl MEKTENKe
JIEH1HT1 )KOHE MEKTEM YKachIHIaFrbl OanaapblH, KOTHUTUBTIK (PYHKIMsIApbIHA OpTaiia, 0ipak
TYpaKThl OH acep erei. by aepexTep HpIcaHabl CTpaTETHsIap MEH MiHE3-KYJIBIKTHIK TepaIusl
CHUSAKTBI ~ OIPIKTIPUITEH  TOCUIAEPAIH KOTHUTHBTIK  HOTHIKENEPl OHTaWIaHIBIPYIaFbl
MaHbBI3JBUIBIFBIH ~ KepceTeal. Aulaiiia  3epTrey Ju3aiHIapbIHIAFbl  ©3TepriluTik IMeH
MHTEPBEHLMSIAPIbIH KbICKA MEp3IMIUIIT y3aK Mep3iMIl KoHe KOHTEKCTKe OeliMenreH
3epTTeyepiH KKESTTUTITIH alKbIHIAIbI.

Tyitinai ce3aep: HYTPUTHBTIK HMHTEPBEHIMS; KOTHUTHBTIK Jamy; Oasanap;
XKacecmipiMaep; MUKPO3JIEMEHTTEp
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HYTPUTHUBHASI AHTEPBEHIIUA KAK CTPATEI'US YJIYUILEHUSI
KOI'HUTUBHOI'O ®YHKIIMOHUPOBAHUA ¥ JETEN JOIIKOJIBHOI'O 1
MKOJIBHOI'O BO3PACTA: JOKA3ATEJIbHASA BA3A

A.A. ABJIVJIAEBA !, JI.A. )XVBAHOBA >

! HayuHo-Kccne1oBaTenbCKuii HHCTUTYT MPO(QHIAKTHIECKON MEIUIIMHBI MMEHH aKaJIeMHUKa
Hanenosa Ep6omnara [lepoucanuesnya, HAO «MenunuHckuil yHUBEpCUTET ACTaHay, T.
Acrana, Kazaxcran

2 MunmucTepcTBO 3/1paBooxpanenus Pecniy6nuku Kasaxcran, r. Acrana, Kazaxcran

BBenenune. KornutuBHOE pa3BUTHE y AETEH M MOJPOCTKOB BCE Yallle PaCCMATPUBAETCA
KaK YyBCTBUTEJILHOE K CTaTyCy HUTAaHUsA, OCOOEHHO B KPUTHYECKHE IMEPHUOJbI CO3PEBAHUS
Mo3ra. XOTs MHOTOYHMCIIEHHBIE PaHI0MU3UPOBAHHbIE KOHTpoupyeMmble uccienoBanus (PKN)
U KOTOPTHBIE UCCIIEI0BAaHUS U3y4alli BIMSIHUE MUKPOHYTPUEHTOB HA KOTHUTHBHYIO (DYHKIIUIO,
UX pe3yJbTaThl OCTAIOTCSI MPOTUBOPEUMBHIMHM H3-32 T€TEPOr€HHOCTH MOMYJSLUN, TUIIOB
BMEILIATENILCTB, HCXOAHOTO YPOBHS J1€(UIIUTOB U UCIOIb3YEMBIX HHCTPYMEHTOB OLICHKH.

Hesas. HacTosmmii MeTta-aHamu3 HampaBlieH Ha 00O0OIIEHHE COBPEMEHHBIX TAHHBIX O
BJIMSIHUM HYTPUTUBHBIX BMELIATEIbCTB Ha KOTHUTUBHYIO (DYHKIIMIO B MOMYJISIIUY HIKOJIBHOTO
BO3pacrTa.

MeTtoasbl. beut mpoBenéH crucremMaTuieckuii morck B 6a3ax ganHeix PubMed, Cochrane
Library, Embase, Scopus u Google Scholar 3a nepuon ¢ 2007 no 2024 rox B COOTBETCTBUU C
pexomennanusamMu  PRISMA  2020. Bxmouwanuce PKM u  mpocnexkTuBHBIE KOTOPTHBIE
MCCJIEIOBaHMsI, HAIIpaBJICHHbIE Ha JeTel 110 18 j1eT, olleHUBaBIINE BIUSIHNUE MUIIEBBIX J00ABOK,
oOOraiméHHbIX MPOAYKTOB WIM MOJUGUIMPOBAHHBIX JUMET Ha BaJUAU3MPOBAHHBIC
KOTHUTHBHbBIE IOKa3aTeNnu. PHCK cHUCTEMaTHMYecKON OIIMOKM OIEHHBAJICA C IOMOILBIO
uHcTpyMeHnTa ROB-2. Jlns Mera-aHanu3a MCHOJIb30BaJach MOJENb CIy4yalHbIX 3(QEeKTOB
(DerSimonian—Laird) st pacuéra 00beIMHEHHBIX CTAHIAPTU3NPOBAHHBIX CPEAHUX PA3HOCTEH
(SMD) u 95% noBeputenbhbix uHTepBasoB (CI). Bplmm mpoBeneHsl MOArPYNIOBOM U
YYBCTBUTEJbHBIM aHaNW3bl; MyOJMKAalMOHHAs MPEAB3STOCTh OLEHUBAIACh C IOMOIIbIO
BOPOHKOOOPA3HBIX AMAarpaMM U TecTa Jrrepa.

Pe3yabTaThl. B okOHUaTEIbHBIN aHAMN3 BKIIOUEHBI IECTHAAIATh HcciaenoBanuid (13
PKMU, 3 xoropTHbIX/cCMeIIaHHBIX Tu3aiiHa). IHTepBeHLIMN BapbUPOBAIM OT 100ABOK OJIHOTO
MUKpPOHYTpUEHTa (Hampumep, BuTtamuHa D, omera-3) 10 MHOTOKOMIOHEHTHBIX (OpPMYII.
KoruuTuBHbBIE HCXOABI BKIIOYAIN TaMATh, UCTIOTHUTEIbHbBIE (DYHKIIMH, BHUIMAHUE U CKOPOCTh
o0paboTtku mHpopManuu. CBOAHBIN 3PPEKT oKazajics CTAaTUCTUYECKH 3HAUMMbIM (SMD =
0.34; 95% CI: 0.18-0.50; p < 0.001), mpu ymepenHnoit rereporeHHoctu (I> = 52.7%).
[ToarpynmnoBoii aHau3 BbIIBUI OoJsiee BoipaskeHHbIe 3 dexTh! y netreit ¢ CABI/PAC (SMD =
0.48), y mmammmux mkoiasHUKOB (SMD = 0.36), a Takxke B peruoHax ¢ AeQUIIUTOM MUTAHUSI
(SMD = 0.41). bonbmIMHCTBO BKIIOYEHHBIX HccaenoBaHui (n = 10) uMenu HUBKHUI puCK
CHUCTEMaTHYeCKOW OINMOKH; TpU HCCIENAOBAaHUS — BBICOKHMI PpHUCK H3-3a HESICHOU
paH/IOMU3allMU WIN OLIEHKH Pe3yJIbTaTOB.

3akiarovyenue. HyTputruBHbIE BMENIATENbCTBA OKA3bIBAIOT YMEPEHHO BBIPAKEHHOE, HO
CTaOUIIbHOE TIOJIOKUTENbHOE BIUSHUE HAa KOTHUTHBHBIE (DYHKIMH Yy JIeTed TOIIKOJIBHOTO U
IIKOJBHOTO BO3pacTta, OCOOEHHO B YA3BUMBIX moarpynnax. llomydeHHble JaHHBIC
NOTYEPKUBAIOT BAXKHOCTh TAapreTUPOBAHHBIX CTPATErMH M KOMOMHHMPOBAaHHBIX IOJIXOJOB
(HarpuMmep, ¢ OBEIEHYECKON Teparnei) Ui ONTUMHU3ALUKA KOTHUTUBHBIX HCX0J10B. OqHAaKO
BapMaTHUBHOCTh B  JU3allHE MCCICAOBAHMNW W OrPAHMYEHHAs IPOJOJLKUTEIBHOCTh
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BMEIIATEILCTB YKA3bIBAIOT Ha HEOOXOIUMOCTH JIOJITOCPOYHBIX M KOHTEKCTHO YYBCTBUTEILHBIX
HCCIICIOBAHUM.

KiwueBble cji0Ba: HYTPUTHBHAs HWHTEPBEHIMS; KOTHUTHUBHOE pPAa3BUTHUE; [IETH;
MOAPOCTKH; MUKPOHYTPHUEHTBI
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