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Relevance of the study
The aging process is a physiological pattern that occurs throughout the life of the human body. As a person ages, there are many biological and metabolic changes at both the pathological and functional levels. One of the significant environmental factors that has a direct impact on the health and life expectancy of the elderly is a rational and nutritious diet. [2,3,4,5,9] 
According to a number of researchers, it is the nutrition of elderly and senile people that is expressed by an imbalance of nutrients in the diet, such as protein, vitamins and minerals, which, in turn, can cause nutritional-dependent diseases (cardiovascular, endocrine, blood and gastrointestinal diseases, oncological, etc.), in accordance with ICD-10 (International Classification of Diseases 10th Revision) [1,7,8,9].  In addition, irrational and inadequate nutrition activates the mechanisms of premature aging, which subsequently lead to disability and mortality. The lack of unified and adaptive dietary recommendations for patients of the older age group does not allow medical professionals to fully manage the process of effective treatment of patients of this age group [6,7,10]. 
Another important factor is the difference in nutrition depending on the region of residence of the elderly. Nevertheless, in the literature, both in domestic and foreign, data on the study of the nature of nutrition of elderly people are quite rare to find studies on this topic. So, for example, when querying the databases PubMed, Researcher Gate, Web of Science 10 years deep, according to the keywords, "gerontology AND feeding AND region" showed only 207 publications over the past 10 years, of which only 2 were devoted to the comparative characteristics of nutrition among residents of the Nagoya region (South Africa) and A cohort study in South Korea that assessed the relationship of socio-demographic indicators with nutritional quality in elderly patients [11-14]. There are no publications from the CIS and Kazakhstan countries in these databases. Nevertheless, the incidence of diseases of alimentary origin, such as obesity, diabetes mellitus and arterial hypertension, according to the National Center for Public Health of the Republic of Kazakhstan for 2020, is largely predominant among the urban population (23.1%), compared with rural residents (17.5%). In Russia, according to a study by Martinchik et al. [4] overweight and obesity are diagnosed in more than 60% of men and 63.0% of women, and obesity in 18.8% of men and 27.4% of women. According to the study, the incidence of obesity (both sexes) is higher among rural residents, while the incidence of overweight (BMI 25.0-29.9 kg/m2) does not differ [15-19]. The prevalence of obesity in urban and rural settlements decreases with an increase in their population.
Therefore, the study of nutritional status in gerontological patients aged 60-90 years with obesity, diabetes mellitus and arterial hypertension with the development of practical recommendations providing for the peculiarities of dietary traditions, age and gender is an urgent problem of medical science.
The purpose of the study: to determine the parameters of the nutritional status and nutritional composition of the average daily diet of people aged 60-90 years living in Central Kazakhstan with certain nutritional-dependent diseases (obesity, hypertension, type 2 diabetes mellitus), with the development of recommendations for nutrition control of this population group, taking into account the data obtained
Research objectives
1. To assess the nutritional status of elderly and senile people depending on the region of residence (city, village).
2. To study the nutritional composition of the diet of elderly and senile people with certain chronic non-communicable nutritional-dependent diseases. 
3. To evaluate the relationship between the nutritional composition of the diet and nutritional status in alimentary-dependent diseases (obesity, hypertension, type 2 diabetes mellitus).
4. To propose recommendations on nutrition for the elderly and senile to prevent the development of possible complications of nutritional-dependent diseases (obesity, hypertension, type 2 diabetes mellitus). 
Scientific novelty
For the first time, an assessment of the actual nutrition of people of the older age groups of Central Kazakhstan is given, depending on the region of residence (city, village), the characteristic aspects of actual nutrition are studied in relation to the individual chronic non-communicable nutritional-dependent diseases (obesity, hypertension, type 2 diabetes mellitus) and the region of residence (city or rural area) diagnosed in them; The research provides a complete and objective description of the nutritional status of residents of rural and urban regions of Central Kazakhstan and serves as the scientific basis for the developed practical recommendations implemented in the treatment process.
The main provisions submitted for defense
1. The nutritional status and composition of the diet of older people in urban and rural areas are similar, indicating a unification of eating habits, but rural residents consume more fat (p0.05). The most significant differences in nutritional status are typical for different gender and age groups.
2. The average daily diet in all the studied groups is far from rational and recommended for alimentary-dependent diseases, characterized by high calorie content (139.7-143.6%%), a significant excess of food intake (almost one and a half times), fats (113.3-127.9%%) and carbohydrates (133-149%%), in particular including simple ones, with a pronounced deficiency of protein (76-84%%) and all groups of micronutrients. 
3. Biochemical indicators of nutritional status vary in different gender groups. More pronounced changes in biochemical parameters are typical for men, while hypervolemia, characteristic of an overweight female body, does not show a clear correlation between biochemical parameters and consumed macro and micronutrients.
4. The developed recommendations are aimed at improving the nutritional status of the elderly by correcting the intake of fats, sugars and increasing the proportion of vitamins, minerals and dietary fiber, and an individualized approach to the formation of eating habits and awareness of patients of the older age group.

Practical significance of the results
An effective and comprehensive assessment of the nutrition of patients in the gerontological group will improve the quality of diagnosis of alimentary-dependent diseases with the selection of personalized treatment regimens.
The "Standard Operating Procedure (SOP) "Algorithm for training general practitioners in nutritional Status assessment methods" was developed (Appendix B), for which copyright certificate No. 53453 (Appendix D) was obtained, which is implemented in the treatment process of primary health care organizations in the Karaganda region.:
1. KGP "Multidisciplinary hospital No. 1 of the city of Karaganda, (act of implementation dated 11/28/2024) (Appendix A);
2. Medical Center of GIO TRADE LLP, Karaganda, (act of implementation dated December 23, 2024) (Appendix A).
Practical recommendations on the formation of the diet of elderly patients with alimentary-dependent diseases "Healthy nutrition for the elderly and senile with alimentary-dependent diseases" and a mobile application for nutrition correction for the elderly and senile have been developed, for which copyright certificate No. 53454 (Appendix E) has been obtained and implemented in the activities of a non-profit Joint-stock company (NAO) "KMU" Clinic of the Medical University of Karaganda (act of implementation dated 01/20/2025) (Appendix A).
Personal contribution of the author. 
1) Independently, the author carried out the collection, processing of materials, analysis of the results obtained, their discussion, interpretation, conclusion and development of methodological recommendations are fully implemented by the author;
2) Together with the scientific supervisor, a methodology has been introduced for the comprehensive assessment of the nutritional status of elderly people with alimentary-dependent diseases in the organization of primary health care. 
3) Together with the head, recommendations have been developed on the formation of the diet of elderly patients with alimentary-dependent diseases and an application for daily dietary correction of the elderly and senile;
 Approbation of the work. 
The dissertation materials were presented at:
– at the 15th Eurasian Scientific Conference "Risk Factors, population (individual) health in hygienic pre-nosological diagnostics", "Pre-nosology 2020" (St. Petersburg, 2020).
- at an expanded meeting of the Council of the School of Public Health (Protocol No. 7, dated January 29, 2025)

Publications. 
According to the research results, 4 papers, 2 abstracts, and 2 copyright certificates have been published.
1) Zhanalina, G.; Plyassovskaya, S.; Mkhitaryan, X.; Molotov-Luchanskiy, V.; Hendrixson, V.; Bolatova, Z.; Aldanova, Z.; Kayupova, G. «The Assessment of the Nutritional Status among the Young-Old and Old-Old Population with Alimentary Dependent Diseases» Medicina 2024, 60, 923. https://doi.org/10.3390/ medicina60060923 JCR - Q1 (Medicine, General and Internal) / CiteScore - Q1 (General Medicine) 2.4 (2023); 5-Year Impact Factor: 2.7 (2023), 
2)Akhmetova S. V., Zhanalina G. A., Shintaeva N. U., Aldanova Zh. A. “Pathogenesis of aging processes" -Medicine and Ecology, 2019, KKSON,
3) Gulmira Zhanalina, Svetlana Akhmetova “Characteristics of the nutritional status of the elderly and senile age with alimentary-dependent diseases” J Clin Med Kaz 2020; 5(59):11-14 ККСОН DOI: 10.23950/1812-2892-JCMK-00772
4) Akhmetova S.V., Zhanalina G.A., Molotov-Luchansky V.B., Hendrikson V., "Analysis of the actual nutrition of elderly people with a history of alimentary-dependent diseases (hypertension, obesity, type 2 diabetes mellitus)" - Fundamental and applied aspects of nutritionology and dietetics / Under the general editorship . Academician of the Russian Academy of Sciences V.A. Tutelyan. - Moscow: Publishing House "Medical Information Agency", 2023. - 504 p.: ill. ISBN 978-5-9986-0518-5
5) Zhanalina G.A., Akhmetova S.V. "Characteristic parameters of the nutritional status of elderly and senile people with alimentary-dependent diseases (hypertension, obesity, type 2 diabetes mellitus)" - Risk factors, population (individual) health in hygienic prenosological diagnostics / Proceedings of the 15th Eurasian Scientific Conference "Donozology 2020" / Edited by M. P. Zakharchenko, Doctor of Medical Sciences, Professor, Saint Petersburg, 2020, 563 p.
6) Zhanalina G.A., Plyasovskaya S.V., Molotov-Luchansky V.B. "Assessment of the nutritional status of elderly and senile people with alimentary-dependent diseases"-Medicine and Ecology, 2025, No. 1(114) KKSON DOI 10.59598/ME-2305-6053-2025-114-1-97-104

 Methodological foundations of the research. Research design.
A cross-sectional study was conducted on a sample of 300 elderly and senile people. 
Prior to the study, voluntary informed consent was obtained, approved by the Bioethics Committee of the NAO "Medical University of Karaganda" Protocol No. 20 dated 06/17/2019. Only elderly and senile people were included in the sample.
Criteria for inclusion in the study (for each subject):
1. Age: Persons over 60-90 years old
2. Diagnosis of overweight and obesity: body mass index (BMI) ≥ 26 kg/m2.
3. The presence of type 2 diabetes mellitus in the last 3-5 years, confirmed by a medical diagnosis.
4. The presence of arterial hypertension in the last 3-5 years (increased blood pressure above 140/90 mmHg), also confirmed by a medical diagnosis;
5. Absence of exacerbations of chronic diseases and acute conditions (for example, infections, injuries) that can affect nutritional status during the last 3 months;
6. Ability to understand and follow instructions, provide information, and fill out questionnaires (or with the help of an assistant);
7. Written informed consent to participate in the study and to carry out the necessary measurements and analyses.
The methods of assessing nutritional status include:
1) Analysis of actual nutrition, using the 24-hour reproduction method using tables of the chemical composition of food, calculation of the energy value of the average daily diet, assessment of the consumption of all macro- and micronutrients, as well as for the assessment of eating habits. The daily (24-hour) method made it possible to conduct a hygienic assessment of the actual nutrition of older age groups, to assess the energy consumption of food rations, basic nutrients and products, vitamins and minerals.
2)Anthropometric measurements of height and body weight, skin and fat folds. 
3)Body composition assessment: muscle mass, body composition determination using the SC – 330 S TANITA Body Composition Analyzer  
5) Biochemical methods: blood and urine glucose, triglycerides, creatinine, urea (copying data from outpatient records of polyclinic organizations)

Statistical data processing
Statistical data processing was performed using the Statistica 8.0 program for Windows and the Microsoft Excel spreadsheet editor. Statistical processing of the obtained data included the analysis of quantitative and categorical data using descriptive statistics methods, analysis of relative values, verification of the normality of the distribution of quantitative data, using methods of parametric and nonparametric statistics. For quantitative features with a normal distribution, the mean and standard deviation were calculated. For quantitative features with a distribution other than normal, medians, upper and lower quartiles were calculated. For qualitative indicators, the proportions and relative frequencies of features in each group were calculated using 95% confidence intervals using the Clopper-Pearson method. The Mann-Whitney criterion was used to determine the statistical significance of differences in quantitative characteristics between 2 independent groups (men and women). The statistical significance of the differences for qualitative parameters was assessed using the x2 (chi-squared) criterion Pearson and using the Yates continuity correction. Also, the significance of differences in qualitative characteristics (for two fractions or frequencies) in independent groups of men and women was determined using the z-criterion for the difference between the two fractions. The degree of significance of the differences was estimated at the level of a =0.05. The differences were considered significant at p<0.05. Correlation analysis with the calculation of Spearman correlation coefficients was used to assess the degree of linear relationship between the indicators of the nutritional composition of the diet and nutritional status. Correlation coefficients were considered significant at p<0.05.

Conclusions 

1. The nutritional status of elderly and senile people with alimentary-dependent diseases does not significantly differ depending on the region of residence (city – village), which indicates the similarity of nutrition and lifestyle factors in the studied regions. However, the assessment of nutritional status showed gender differences: the indicators indicate that women in both groups are more overweight and obese (BMI- 31.2 (p=0.006)) with an increase in these indicators with age, unlike men, who are predominantly overweight (BMI)- 28.3 (p=0.05)), weight generally does not exceed acceptable values and shows less fluctuations with age
2. The study and analysis of the nutritional composition of the diet of the elderly and senile showed that the average daily diet in all the studied groups is far from rational and recommended for alimentary-dependent diseases. Thus, the average daily caloric intake exceeds the RRP by an average of 43.6% for men and 39.7% for women. The average weight of the daily ration was 4689 g for men and 4413 g for women, with a norm of no more than 3000 g per day in this age group. Protein intake is at the level of 84% of the recommended standards, which does not meet the need even at a minimum level. The consumption of fats and carbohydrates exceeds physiological norms, at the level of 113% and 149%, respectively, which contributes to the further progression of metabolic disorders. 
3. Correlation analysis data indicate that there is a strong direct relationship between BMI and blood triglyceride, cholesterol and glucose levels in men aged 60-90 years. Such relationships have not been established in the examined women, and there is a weak positive relationship between BMI and blood glucose and triglyceride levels. Both groups have a strong positive relationship between blood glucose and dietary fiber intake (0.24), between blood glucose and vitamin B1 intake (0.20), and between blood glucose and tocopherol intake (0.18). An average positive correlation was found between blood glucose and protein (0.15), sodium (0.13), potassium (0.13), magnesium (0.14), and iron (0.13) intake. A strong positive relationship was established between the concentration of cholesterol in the blood of the subjects and the level of vitamin PP intake (0.17), an average positive relationship was found between the concentration of cholesterol in the blood of the subjects and the level of magnesium (0.08) and iron (0.07) intake. The blood creatinine levels of the examined patients revealed strong correlations with the consumption of protein (0.23), fat (0.22), sodium (0.19), potassium (0.19), retinol (0.34) and thiamine (0.29). An average relationship was found between the level of creatinine in the blood and the intake of carbohydrates (0.12), calcium (0.14), magnesium (0.11) and niacin (0.15). The average degree of correlation is characteristic of the relationship between the level of triglycerides in the blood and the intake of vitamins A, PP, B1 (0.12-0.16). The energy value of the diet positively correlates with urea (r = 0.302) and vitamin A (r = 0.339), reflecting its effect on metabolic processes.
4. Recommendations on the formation of dietary habits with a tendency to a balanced diet and regular nutrition are adaptive and are aimed at the nutritional characteristics of patients in the older age group with a history of alimentary-dependent diseases, taking into account the patient's gender, age, region of residence and initial nutritional status. The developed mobile application is designed to optimize nutrition for the elderly and senile using artificial intelligence technologies. Voice input is convenient for users with impaired motor skills, visual impairments, or reduced digital literacy.
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