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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Personalized nutrition is increasingly considered 

a component of type 2 diabetes (T2DM) management; however, 
its clinical relevance and reproducibility outside controlled 
settings remain uncertain.

Objective: To evaluate the effectiveness of personalized 
nutritional interventions compared with standard dietary 
recommendations in adults with T2DM.

Methods: A systematic review of studies published between 
2015 and 2025 was conducted using PubMed/MEDLINE, 
Embase, and Web of Science. Original clinical studies 
evaluating personalized or digital nutritional interventions 
in adults with T2DM were included. Primary outcomes were 
postprandial glycemia and glycemic variability; secondary 
outcomes included HbA1c, body weight, and adherence. Due 
to methodological heterogeneity, a qualitative synthesis was 
performed. Ten publications representing seven independent 
research projects were included.

Results: Most studies reported short-term reductions in 
postprandial glucose excursions and, in some cases, glycemic 
variability. HbA1c reductions were modest and heterogeneous, 
primarily observed in individuals with poor baseline glycemic 
control. No consistent effects on body weight were identified. 
Observed outcomes were strongly influenced by adherence, 
intensity of supervision, and concurrent pharmacotherapy, with 
variability and attenuation of effects in real-world settings.

Conclusions: Personalized nutrition in T2DM is associated 
with short-term improvements in selected metabolic parameters, 
particularly postprandial glycemia. However, available data do 
not provide sufficient evidence of independent effects. Taken 
together, randomized trials suggest short-term metabolic 
improvements; however, the approach appears more appropriate 
as a supportive strategy within structured care rather than a 
standalone therapeutic modality.

Key words. Personalized nutrition, digital diet therapy, 
type 2 diabetes, postprandial glycemia, glycemic variability, 
adherence.
Introduction.

Type 2 diabetes mellitus (T2DM) is one of the most prevalent 
chronic metabolic disorders worldwide and is associated with 
increased cardiovascular morbidity, mortality, and substantial 
economic burden [1].

Contemporary T2DM management relies on a combination 
of pharmacotherapy and lifestyle modification, with dietary 
intervention regarded as an essential component of treatment 
[2]. However, in routine clinical practice, the effectiveness of 
dietary strategies is often limited and poorly reproducible outside 
controlled settings. It remains unclear whether individualized 

nutritional approaches provide clinically meaningful advantages 
over standard dietary recommendations.

Interindividual variability in postprandial glycemic responses 
has driven the development of personalized nutrition concepts, 
which aim to tailor dietary recommendations according to 
metabolic and behavioral characteristics of the individual [3-
9]. With the implementation of continuous glucose monitoring 
systems and algorithm-based predictive models, interest in 
this approach has increased substantially. Several studies have 
demonstrated short-term improvements in metabolic parameters; 
however, findings remain heterogeneous and highly dependent 
on study design and population characteristics [10,11].

Most available studies focus on surrogate metabolic markers, 
whereas the impact of personalized nutritional interventions on 
long-term clinical outcomes remains uncertain. This limitation 
complicates interpretation of observed effects and their 
comparison with the established benefits of pharmacological 
interventions.

The aim of the present systematic review was to evaluate the 
clinical relevance of personalized nutritional interventions in 
adults with T2DM.
Materials and Methods.
Study design:

This study was conducted as a systematic review with 
qualitative (narrative) synthesis and prepared in accordance with 
the PRISMA 2020 statement. The objective was to assess the 
clinical effectiveness of personalized nutritional interventions in 
adults with T2DM.

The review protocol was not formally registered due to the 
exploratory nature of the topic and the substantial heterogeneity 
of included interventions; however, the methodology was 
predefined prior to study selection.
Literature Search:

A comprehensive literature search was performed in PubMed/
MEDLINE, Embase, and Web of Science without geographic 
restrictions. Manual screening of reference lists from relevant 
publications was additionally conducted.

The search strategy combined terms reflecting population, 
intervention, and outcomes, including:

type 2 diabetes mellitus, personalized nutrition, precision 
nutrition, digital nutrition, algorithm-based diet, HbA1c, 
postprandial glucose, glycemic variability, adherence, and 
continuous glucose monitoring.

The term “precision nutrition” was included during the search 
phase to maximize coverage; however, the term “personalized 
nutrition” is used throughout the manuscript to denote clinically 
individualized dietary interventions.

The primary search period covered publications from January 
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2015 to January 2025; earlier studies were included if deemed 
conceptually relevant. The literature search was performed on 
January 18, 2026, across all selected databases. Detailed search 
strategies are provided in Appendix A.
Eligibility Criteria.

Inclusion Criteria:
Original clinical studies meeting the following criteria were 

included:
•	 Adults (≥18 years) with type 2 diabetes mellitus
•	 Evaluation of personalized and/or digitally 

supported nutritional interventions (individualized dietary 
recommendations or algorithm-based approaches)

•	 Presence of a comparator group (standard dietary 
advice, usual care, or non-personalized dietary intervention) or 
pre–post analysis

•	 Reporting of metabolic or clinical outcomes, including 
postprandial glycemia, glycemic variability, HbA1c, body 
weight, or adherence

Postprandial glycemia and glycemic variability were considered 
primary outcomes, whereas HbA1c, body weight, and adherence 
were secondary outcomes.
Exclusion Criteria:

•	 Exclusively pharmacological interventions
•	 Absence of nutritional personalization
•	 Lack of original clinical data
•	 Reviews, editorials, conference abstracts, and 

experimental laboratory studies
Study Selection and Data Synthesis:

Study selection was performed in two stages: screening of titles 
and abstracts followed by full-text assessment for eligibility. 
Reasons for exclusion at the full-text stage were documented 
and are presented in the PRISMA flow diagram.

A quantitative meta-analysis was not conducted due to 
substantial clinical and methodological heterogeneity across 
interventions, outcome definitions, study designs, and follow-up 
durations, which precluded statistically valid pooling of results. 
Therefore, a qualitative narrative synthesis was performed, 
focusing on clinical interpretation of metabolic effects and 
the limitations of extrapolating these findings to long-term 
outcomes.

The review aimed to evaluate the incremental clinical value 
of personalized nutritional interventions compared with standard 
dietary care.
Risk of Bias Assessment:

Risk of bias was independently assessed by two reviewers using:
•	 RoB 2 for randomized controlled trials
•	 ROBINS-I for observational and real-world studies
Disagreements were resolved through discussion.
Overall risk of bias was categorized as low, some concerns, or 

high/serious.
Results.
Study Selection:

The study selection process is illustrated in the PRISMA flow 
diagram (Figure 1).

A total of 144 records were identified through database 
searching (PubMed: 61; Web of Science: 41; Embase: 42). After 

Figure 1. PRISMA 2020 flow diagram
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removal of duplicates, 68 records remained for title and abstract 
screening. Of these, 58 were excluded due to failure to meet 
the inclusion criteria (review articles, study protocols, pediatric 
populations, absence of nutritional personalization, or lack of 
relevant clinical outcomes).

Twelve articles underwent full-text assessment. Two 
publications were excluded at this stage due to absence of 
personalized nutritional intervention or lack of relevant clinical 
outcomes.

Ultimately, 10 publications representing seven independent 
research projects were included in the qualitative synthesis.
Characteristics of Included Studies:

Ten publications representing seven independent research 
projects were included in the qualitative synthesis. Six studies 
were randomized interventional trials, whereas four were 
conducted as real-world studies without randomization or 
control groups.

Most interventions were based on digital technologies 
for nutritional personalization, including algorithm-based 
prediction of postprandial glycemic responses, continuous 
glucose monitoring (CGM) data integration, and digital twin 
models. Less frequently, microbiome-oriented approaches and 
dietary optimization models were applied.

Comparator groups in randomized trials were heterogeneous 
and included standard dietary recommendations, low-fat diets, 
or behavioural weight-loss programs. In real-world studies, 
comparators were often absent, and analyses were typically 
conducted using pre–post designs. The modelling study was 
included to illustrate emerging precision nutrition frameworks; 
however, it did not contribute to the estimation of clinical 
effectiveness outcomes.

Evaluated outcomes primarily consisted of surrogate 
metabolic parameters. The most frequently assessed endpoints 
were postprandial glycemia, glycemic variability, and HbA1c. 
No study evaluated long-term clinically meaningful outcomes.
Risk of Bias:

Most randomized controlled trials were assessed as having 
low or moderate risk of bias. Two studies (Popp et al., 2022; 
Kharmats et al., 2023) were classified as low risk due to 
comparable co-interventions across groups and the use of 
objective metabolic endpoints.

Other randomized studies presented methodological 
limitations, primarily related to the impossibility of blinding 
participants in dietary interventions and differences in the 
intensity of interaction between participants and the research 

teams.
In the randomized crossover study (Rein et al., 2022), 

potential carryover effects represented an additional source of 
uncertainty, despite the presence of within-subject control.

The digital twin program reported by Shamanna and colleagues 
included one randomized study with moderate risk of bias and 
several single-arm real-world analyses with serious risk of bias 
due to absence of control groups, self-selection of motivated 
participants, and concurrent therapy modifications.

The study by Joshi et al. and the microbiota-based intervention 
by Kallapura et al. were also assessed as having moderate risk 
of bias, as observed improvements may have partially reflected 
intensified clinical supervision rather than the independent 
effect of nutritional personalization.

The modelling study (Alaofè et al., 2024) did not assess 
clinical outcomes and was therefore not included in the risk-of-
bias synthesis.

Overall, limitations in evidence certainty were primarily 
attributable to performance bias and behavioural factors 
inherent to lifestyle interventions, whereas measurement bias 
was minimal due to reliance on laboratory-based metabolic 
parameters.
Certainty of Evidence:

Overall certainty of evidence was evaluated using GRADE 
methodology, considering risk of bias, inconsistency of results, 
indirectness of outcomes, imprecision, and study design 
characteristics. A structured GRADE Summary of Findings 
table is presented in Table 4.

Although several randomized controlled trials were included, 
overall certainty ranged from moderate to low across outcomes. 
Certainty was highest for short-term postprandial glycemic 
outcomes in randomized settings. For HbA1c, glycemic 
variability, and body weight, certainty was downgraded due to 
heterogeneity of results, reliance on surrogate metabolic markers, 
limited follow-up duration, and inclusion of uncontrolled real-
world studies with serious risk of bias.

The absence of long-term clinical endpoint data resulted in 
very low certainty regarding the impact of personalized nutrition 
on clinically meaningful outcomes.
Effects in Randomized Controlled Trials:

Six randomized controlled trials, including one crossover 
design, compared personalized nutritional interventions 
with active control strategies, including standard dietary 
recommendations and structured dietary programs. The majority 
of trials focused on short-term metabolic outcomes, particularly 

Study Design Tool Overall risk of bias
Shamanna 2024a Randomized controlled trial RoB-2 Some concerns
Shamanna program (2020–2024 
multiple reports) Single-arm real-world cohort ROBINS-I Serious

Popp 2022 Randomized controlled trial RoB-2 Low
Rein 2022 Randomized crossover trial RoB-2 (crossover) Some concerns
Kallapura 2024 Randomized controlled trial RoB-2 Some concerns
Kharmats 2023 Randomized controlled trial RoB-2 Low
Joshi 2023 Randomized controlled trial RoB-2 Some concerns
Alaofè 2024 Nutrition modelling study Not applicable Not assessed

Table 1. Risk-of-bias assessment of included studies.
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Author, Year Country Study design Population Type of 
personalization Comparator Main outcomes

Shamanna et 
al., 2024a India Randomized 

controlled trial Adults with T2DM Digital twin–based 
personalized nutrition Standard dietary advice HbA1c, glycemic 

control

Popp et al., 
2022 United States Randomized 

controlled trial

Adults with early 
type 2 diabetes or 
abnormal glucose 
metabolism and 
obesity

Algorithm-based 
personalized diet 
based on predicted 
postprandial glycemic 
response (PPGR)

Low-fat diet (<25% of 
total energy intake)

Weight loss (primary), 
postprandial 
glycemia and HbA1c 
(secondary)

Rein et al., 
2022 Israel Randomized 

crossover trial

Adults with newly 
diagnosed type 2 
diabetes mellitus

Machine learning–
based personalized 
diet integrating 
clinical and 
microbiome features 
to predict postprandial 
glucose responses 
(PPGR)

Control diet / 
standard dietary 
recommendations

Postprandial 
glycemia, HbA1c, 
glycemic control, 
metabolic health

Kallapura et 
al., 2024 India Randomized 

controlled trial

Adults with type 2 
diabetes mellitus and 
hyperlipidaemia

Microbiota-based 
personalized nutrition 
guided by whole-
genome shotgun 
metagenomics

Standard diabetic 
nutritional guidance

HbA1c, blood 
pressure, 
inflammatory markers 
(CRP), microbiota 
composition

Kharmats et 
al., 2023 United States Randomized 

clinical trial

Adults with 
prediabetes or 
moderately controlled 
type 2 diabetes

Personalized diet with 
app-based feedback 
to reduce postprandial 
glycemic responses 
using CGM data

Standardized low-fat 
diet with behavioral 
weight loss counseling

Glycemic variability 
(MAGE), HbA1c

Joshi et al., 
2023 India Randomized 

controlled study
Adults with type 2 
diabetes mellitus

AI-driven digital 
twin–based 
personalized nutrition 
with meals selected 
to minimize predicted 
postprandial glycemic 
response

Standard care

HbA1c, medication 
reduction, liver 
function parameters, 
visceral adiposity 
(MRI)

Shamanna et 
al., 2021 India Retrospective real-

world study
Adults with type 2 
diabetes mellitus

Digital twin–enabled 
Twin Precision 
Treatment (TPT) 
program

None (single-arm real-
world program)

Glycemic variability, 
body mass index, 
blood pressure, 
antihypertensive 
medication use

Shamanna et 
al., 2020 India Retrospective real-

world analysis
Adults with type 2 
diabetes mellitus

Digital twin–enabled 
precision nutrition 
program based on 
CGM, dietary intake 
data, and machine 
learning algorithms

None (single-arm real-
world program; pre–
post analysis)

HbA1c, body weight, 
insulin resistance 
(HOMA-IR), 
medication use

Shamanna et 
al., 2024b India Retrospective real-

world study
Adults with type 2 
diabetes mellitus

Digital twin–enabled 
precision nutrition 
program based on 
CGM, dietary intake 
data, and machine 
learning algorithms

None (single-arm real-
world program; pre–
post analysis)

HbA1c, body weight, 
insulin resistance 
(HOMA-IR), 
glycemic control, 
medication use

Alaofè et al., 
2024

Benin (West 
Africa)

Model-based 
precision nutrition 
study

Adults with type 2 
diabetes mellitus

Precision nutrition 
using linear goal 
programming to 
optimize culturally 
appropriate diets

None (dietary 
optimization model)

Dietary adequacy, 
affordability, and 
cultural acceptability

Table 2. Characteristics of included studies.
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Study Design Personalization approach Comparator Key outcomes

Shamanna et al., 2024a 
(with supplementary real-
world reports 2020–2024)

RCT with supplementary 
real-world analyses

Digital twin–based nutrition 
program Standard diet / none

HbA1c, glycemic 
variability, body 
weight, blood pressure, 
medication use

Popp 2022 RCT Algorithm-based (PPGR) Low-fat diet Weight, HbA1c, PPG
Rein 2022 Randomized crossover ML + microbiome (PPGR) Standard diet PPG, HbA1c
Kallapura 2024 RCT Microbiome-based Standard diet HbA1c, BP, CRP

Kharmats 2023 RCT CGM app-guided Behavioral diet Glycemic variability, 
HbA1c

Joshi 2023 RCT Digital twin Standard care HbA1c, medication 
reduction

Alaofè 2024 Modeling study
Linear goal programming–
based precision nutrition 
model

None (model-based 
analysis)

Dietary adequacy, 
affordability, cultural 
acceptability

Table 3. Summary of personalization strategies and reported clinical outcomes.

Outcome Study type Risk of bias Inconsistency Indirectness Imprecision Overall 
certainty

Postprandial 
glycemia RCTs Some concerns Moderate 

heterogeneity Surrogate endpoint Short follow-up Moderate

Glycemic variability RCTs Some concerns Inconsistent 
definitions Surrogate endpoint Small sample sizes Low

HbA1c RCTs + observational Mixed (low to 
serious) Heterogeneous effects Surrogate endpoint Short duration Low

Body weight RCTs Some concerns Inconsistent Indirect for clinical 
outcomes Limited duration Low

Long-term clinical 
endpoints None — — Not assessed No data Very low

Table 4. Summary of Findings (GRADE assessment).

Outcome Observed effects Pattern of effect Key limitations

Postprandial glycemia Reduction in glucose excursion 
amplitude Relatively consistent Short follow-up duration; 

methodological variability

Glycemic variability Reduction in daily glucose 
fluctuations Inconsistent Lack of standardized clinical 

thresholds

HbA1c Modest reduction or no change Heterogeneous Limited sensitivity to short-term 
interventions

Body weight Minimal or no change Unstable Absence of structured caloric 
restriction

Energy intake Spontaneous reduction Secondary effect Behavioral factors difficult to 
isolate

Table 5. Summary of metabolic effects of personalized nutrition in T2DM.

postprandial glucose levels, glycemic variability, and HbA1c.
Reductions in postprandial glucose excursions were reported 

in most randomized studies, especially in interventions utilizing 
continuous glucose monitoring or individualized predictive 
algorithms. Decreases in glycemic variability were also 
described, although the clinical relevance of these changes 
remains uncertain due to the absence of universally accepted 
thresholds.

HbA1c reductions in randomized trials were generally modest, 
ranging approximately from −0.3% to −1.2%, with greater 
effects observed among participants with higher baseline values. 

Taken together, randomized trials suggest short-term 
metabolic improvements associated with personalized nutrition. 
However, the magnitude of effect appears influenced by 
baseline characteristics, adherence, and intervention intensity, 

which constrains interpretation of long-term clinical impact.
Postprandial Glycemia:

The most consistently reported effect of personalized nutrition 
was a reduction in postprandial glucose excursions. In studies 
using individualized recommendations based on CGM data 
or algorithm-based analyses, a substantial proportion of 
participants demonstrated reduced postprandial glucose peaks. 
These effects were typically observed within the first weeks of 
intervention.

Importantly, improvements in postprandial glycemia were not 
solely attributable to carbohydrate reduction but were associated 
with modifications in meal composition, macronutrient 
distribution, meal timing, and individualized metabolic 
responses to specific foods.
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A reduction in glycemic variability was also frequently 
reported. Although decreased daily glucose fluctuations may 
reflect improved metabolic stability, the long-term clinical 
significance of this parameter remains debated [12].
HbA1c and Overall Glycemic Control:

Because most included studies were of short duration, analyses 
focused primarily on postprandial glycemia, variability, and 
HbA1c.

As described in the preceding section, HbA1c reductions 
in randomized trials were modest and heterogeneous across 
studies, and absence of marked change does not necessarily 
indicate ineffectiveness but limits assessment of clinical benefit 
based solely on this integrative biomarker [13].
Energy Balance and Body Weight:

Effects of personalized nutrition on body weight were weak 
and inconsistent in short-term studies. Some reports described 
spontaneous reductions in caloric intake without explicit energy 
restriction; however, clinically meaningful weight loss was 
generally not observed.

This distinguishes personalized nutritional approaches from 
structured weight-loss programs [14]. The primary aim of 
personalized nutrition is optimization of metabolic responses 
to food rather than rapid weight reduction. Nevertheless, this 
characteristic limits extrapolation of findings to long-term 
clinical outcomes [15].

Overall, short-term evidence indicates improvements in 
selected glycemic profile parameters, particularly postprandial 
glycemia. However, the clinical significance of these changes 
remains constrained by reliance on surrogate endpoints and 
limited follow-up duration.

A summary of observed metabolic effects is presented in 
Table 5.
Effects in Single-Group and Real-World Studies:

Uncontrolled real-world and pre–post studies, primarily 
represented by multiple reports from the Shamanna program, 
described larger improvements in glycemic parameters 
compared with randomized trials. In some cohorts, HbA1c 
reductions exceeded −2% and were accompanied by changes 
in body weight, medication use, and other metabolic indicators.

However, these findings should be interpreted with caution. 
The absence of control groups, self-selection of highly 
motivated participants, potential modification of concomitant 
pharmacotherapy, and intensified clinical supervision 
substantially increase the risk of bias. As assessed using 
ROBINS-I, these studies were classified as having serious risk 
of bias.

Therefore, while real-world analyses suggest potential 
feasibility and scalability of personalized nutrition programs, 
they do not provide confirmatory evidence of independent 
clinical effectiveness. The magnitude of reported effects 
may partially reflect behavioural engagement and structured 
program support rather than the isolated physiological impact 
of algorithm-driven dietary personalization.

Discussion.
Limited Translation of Metabolic Effects into Clinical 
Outcomes:

Included studies predominantly demonstrated short-term 
improvements in postprandial glycemia and, in some cases, 
reductions in glycemic variability. However, none evaluated 
clinically meaningful endpoints such as cardiovascular events, 
progression of microvascular complications, or mortality. 
Consequently, the observed changes reflect modifications of 
intermediate physiological parameters rather than evidence of 
impact on long-term disease prognosis [16,17].

Interpretation of these findings is further complicated by 
concurrent pharmacotherapy. Modern glucose-lowering agents 
independently influence both glycemic control and clinical 
outcomes [18,19]. The absence of data on hard clinical endpoints 
contrasts with large randomized lifestyle trials in which 
cardiovascular outcomes were directly assessed [20,21]. In most 
included studies, medication adjustments were either permitted 
or insufficiently controlled, making it difficult to disentangle 
the effect of nutritional personalization from overall treatment 
intensification. Therefore, observed metabolic changes may 
represent the combined impact of multiple interventions rather 
than the isolated effect of algorithm-driven dietary modification.
Behavioral Nature of Observed Effects:

The magnitude of effects consistently depended on patient 
adherence and the intensity of supervision. The role of adherence 
as a determinant of clinical outcomes in T2DM has been well 
established [22,23]. Reduced engagement with digital systems 
was associated with diminished compliance and attenuation of 
metabolic improvements.

Continuous glucose monitoring may enhance metabolic 
control in real-world settings; however, its effectiveness largely 
depends on behavioural adaptation [24,25]. Systematic reviews 
of digital interventions in T2DM similarly report moderate and 
variable benefits influenced by user engagement [26,27].

Taken together, these observations suggest that part of 
the observed benefit may be attributable to enhanced self-
monitoring and increased disease awareness characteristic of 
high-engagement interventions, rather than solely to the specific 
effect of algorithm-based nutritional personalization [22-28].
Controlled Trials versus Real-World Practice:

Metabolic effects were generally more pronounced in 
randomized controlled trials, whereas real-world studies showed 
attenuation of effects over time. These differences highlight the 
substantial influence of organizational and behavioural factors 
on intervention outcomes.

High variability of results outside controlled environments, 
combined with serious risk of bias in real-world studies, 
suggests that a proportion of the observed effect may partially 
reflect selection of more motivated participants and enhanced 
follow-up intensity rather than a reproducible physiological 
impact of personalized nutrition [29-31].

Thus, current evidence appears to demonstrate feasibility 
under active support conditions rather than confirmed universal 
clinical effectiveness.
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Applicability Limitations: Digital and Health Literacy:
The effectiveness of digitally mediated interventions depended 

substantially on patients’ ability to interpret monitoring data and 
integrate recommendations into daily behaviour. Socioeconomic 
conditions, access to digital devices, and stability of interaction 
with healthcare systems often exerted influence comparable to 
baseline metabolic status.

Patients with higher levels of engagement and digital 
literacy more frequently demonstrated sustained glycemic 
improvements, whereas reduced interaction with support 
systems was associated with attenuation of effect. This suggests 
that part of the observed metabolic benefit may reflect patient 
participation and implementation context rather than solely the 
mechanism of nutritional personalization.

Given the limited number of studies, moderate risk of bias, and 
pronounced dependence on behavioural factors, generalizability 
of current findings to broader clinical practice remains restricted. 
This aligns with the broader issue of limited reproducibility of 
clinical research in real-world settings [31].

A notable limitation of this review is the absence of formal 
pre-registration of the protocol (e.g., PROSPERO), which 
introduces a potential risk of reporting bias and selective 
outcome reporting. Although the methodology and eligibility 
criteria were defined a priori before study selection, and the 
review process adhered consistently to these predefined criteria, 
the lack of prospective registration reduces transparency and 
may limit reproducibility. This should be considered when 
interpreting the findings.
Conclusion.

Personalized nutritional interventions in type 2 diabetes are 
associated with short-term improvements in selected metabolic 
parameters, particularly postprandial glycemia. However, 
available data do not provide sufficient evidence of independent 
effects.

Observed benefits are strongly influenced by adherence, 
intensity of supervision, and organizational context, limiting 
reproducibility outside controlled research settings. At 
present, personalized nutrition may be considered a supportive 
component of dietary management for motivated patients rather 
than a standalone therapeutic strategy.

Clarification of its clinical significance requires long-term 
studies with strict control of concomitant therapy and assessment 
of hard clinical endpoints.
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Abstract
ფონი: პერსონალიზებული კვება სულ უფრო 

მეტად განიხილება, როგორც ტიპი 2 შაქრიანი 
დიაბეტის (T2DM) მართვის კომპონენტი, თუმცა მისი 
კლინიკური მნიშვნელობა და რეპროდუცირებადობა 
კონტროლირებული პირობების გარეთ კვლავ 
შეზღუდულადაა განსაზღვრული.

მიზანი: შეფასდეს პერსონალიზებული ნუტრიციული 
ინტერვენციების ეფექტიანობა სტანდარტულ დიეტურ 
რეკომენდაციებთან შედარებით T2DM-ის მქონე 
ზრდასრულ პაციენტებში.

მასალა და მეთოდები: განხორციელდა სისტემატური 
მიმოხილვა 2015–2025 წლებში გამოქვეყნებული 
კვლევების საფუძველზე (PubMed/MEDLINE, Embase 
და Web of Science). ჩართული იყო ორიგინალური 
კლინიკური კვლევები, რომლებიც აფასებდნენ 
პერსონალიზებულ ან ციფრულ ნუტრიციულ 
ინტერვენციებს T2DM-ის მქონე ზრდასრულებში. 
ძირითადი გამოსავლები იყო პოსტპრანდიული 
გლიკემია და გლიკემიური ვარიაბელობა; მეორადი 
— HbA1c, სხეულის მასა და თერაპიისადმი 
ერთგულება. მეთოდოლოგიური ჰეტეროგენობის გამო 
განხორციელდა ხარისხობრივი სინთეზი. ანალიზში 
ჩართული იყო 10 პუბლიკაცია (7 დამოუკიდებელი 
პროექტი).

შედეგები: უმეტეს კვლევებში დაფიქსირდა 
პოსტპრანდიული გლუკოზის პიკების შემცირება და 
ზოგიერთ შემთხვევაში — გლიკემიური ვარიაბელობის 
შემცირება მოკლევადიან პერიოდში. HbA1c-ის 
ცვლილებები იყო ზომიერი და ჰეტეროგენული, უფრო 
გამოხატული ცუდი საწყისი გლიკემიური კონტროლის 
მქონე პაციენტებში. სხეულის მასაზე მდგრადი 
გავლენა არ გამოვლენილა. მიღებული ეფექტები 
მნიშვნელოვანწილად იყო დამოკიდებული პაციენტის 
ერთგულებაზე, მეთვალყურეობის ინტენსივობასა და 
თანმხლებ ფარმაკოთერაპიაზე; რეალურ კლინიკურ 
პრაქტიკაში ეფექტი, როგორც წესი, მცირდებოდა.

დასკვნა: პერსონალიზებული კვება T2DM-ის 

დროს ასოცირდება მოკლევადიან მეტაბოლურ 
გაუმჯობესებასთან, განსაკუთრებით პოსტპრანდიული 
გლიკემიის მხრივ. თუმცა, ამჟამად არ არსებობს 
საკმარისი მტკიცებულება მისი დამოუკიდებელი 
გავლენის შესახებ კლინიკურად მნიშვნელოვან 
გამოსავლებზე. აღნიშნული მიდგომა შეიძლება 
განიხილებოდეს როგორც დამხმარე სტრატეგია და 
არა დამოუკიდებელი თერაპიული მეთოდი. საჭიროა 
ხანგრძლივი კვლევები მკაცრი კლინიკური საბოლოო 
წერტილების შეფასებით.

Keywords: პერსონალიზებული კვება, ციფრული 
დიეტოთერაპია, ტიპი 2 შაქრიანი დიაბეტი, 
პოსტპრანდიული გლიკემია, გლიკემიური 
ვარიაბელობა, ერთგულება.

Аннотация.
Актуальность: Персонализированное питание 

рассматривается как один из возможных компонентов 
ведения пациентов с сахарным диабетом 2 типа (СД2), 
однако его клиническая значимость и воспроизводимость 
вне контролируемых условий остаются недостаточно 
определёнными.

Цель: Оценить эффективность персонализированных 
нутритивных вмешательств по сравнению со стандартными 
диетическими рекомендациями у взрослых пациентов с 
СД2.

Материалы и методы: Проведён систематический 
обзор публикаций 2015–2025 гг. в базах PubMed/
MEDLINE, Embase и Web of Science с дополнительным 
ручным поиском. Включались оригинальные 
клинические исследования у взрослых пациентов с СД2, 
оценивающие персонализированные или цифровые 
нутритивные вмешательства и содержащие группу 
сравнения либо анализ «до–после». Основными исходами 
являлись постпрандиальная гликемия и гликемическая 
вариабельность; вторичными — HbA1c, масса тела и 
приверженность терапии. В связи с гетерогенностью 
дизайнов выполнен качественный синтез данных. В анализ 
включено 10 публикаций (7 независимых проектов).

Результаты: В большинстве включённых исследований 
персонализированные вмешательства сопровождались 
снижением амплитуды постпрандиальных гликемических 
пиков и в ряде случаев — уменьшением гликемической 
вариабельности в краткосрочной перспективе. Изменения 
HbA1c были умеренными и гетерогенными, чаще 
наблюдались у пациентов с исходно неудовлетворительным 
гликемическим контролем. Существенного влияния 
на массу тела выявлено не было. Выраженность 
зарегистрированных эффектов зависела от уровня 
приверженности, интенсивности сопровождения и 
сопутствующей фармакотерапии и, как правило, снижалась 
в условиях реальной клинической практики.

Выводы: Персонализированное питание при СД2 может 
способствовать улучшению отдельных метаболических 
показателей, преимущественно постпрандиальной 
гликемии; однако в настоящее время отсутствуют 
убедительные данные о его самостоятельном влиянии 
на клинически значимые исходы. Эффекты во 



63

многом определяются поведенческими факторами и 
организационными условиями реализации вмешательства, 
что позволяет рассматривать данный подход скорее 
как поддерживающий элемент диетотерапии, а не как 
самостоятельную лечебную стратегию. Для уточнения 

клинической значимости необходимы длительные 
исследования с оценкой жёстких конечных точек.

Ключевые слова: персонализированное питание, 
цифровая диетотерапия, сахарный диабет 2 типа, 
постпрандиальная гликемия, гликемическая 
вариабельность, приверженность.
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