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Key Messages: 
↑What is “already known” in this topic: 
Prior studies in Kazakhstan examined geriatric dietary patterns and 
nutritional deficiencies in institutionalized older adults or disease-
specific risks, largely without integrating physical activity or body 
composition.   
 
→What this article adds: 

This study integrates dietary habits, physical activity adherence, and 
anthropometric outcomes among Astana seniors, providing novel 
evidence for the association between lifestyle adherence and metabolic 
health indicators.  
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Abstract 
    Background: This study evaluated the association between healthy lifestyle adherence and nutritional habits, nutritional status, and 
anthropometric measurements among older citizens of Astana, Kazakhstan, focusing on dietary patterns and physical activity. 
   Methods: A cross-sectional, observational study was carried out among 100 Astana seniors aged 60–74 years, who were grouped 
according to their adherence to a healthy lifestyle. Dietary intake was assessed using a validated 98–item Food Frequency 
Questionnaire (FFQ), physical activity was measured by the International Physical Activity Questionnaire (IPAQ), and nutritional 
status was evaluated using the Mini Nutritional Assessment (MNA), including total score and categories. Anthropometric 
measurements followed standardized procedures. 
   Results: The results observed significant differences between participants with higher adherence to a healthy lifestyle and those with 
lower adherence. The group with higher lifestyle adherence was associated with significantly lower BMI (25.08 ± 4.72 kg/m² vs. 30.39 
± 5.70 kg/m², mean difference = 5.31 kg/m², 95% CI: 3.23–7.39, P < 0.001) and a smaller waist circumference (82.64 ± 7.37 cm vs. 
105.69 ± 8.32 cm, mean difference = 23.05 cm, 95% CI: 19.93–26.17, P < 0.001). Hip circumference and waist-to-hip ratio were 
lower in the higher adherence group (96.60 ± 5.28 vs. 111.45 ± 9.85 cm and 0.88 ± 0.10 vs. 0.96 ± 0.14, respectively; P < 0.001). They 
also consumed more fruits and vegetables per day (56% vs. 30%, P = 0.009). MNA scores were higher in the higher adherence group 
(25.8 ± 2.9 vs. 22.1 ± 3.4), with better nutritional status distribution.  
   Conclusion: Higher lifestyle adherence was associated with more favorable anthropometric indicators and generally healthier dietary 
practices, although less favorable behaviors related to sugar consumption and salt use were also observed among older adults in 
Kazakhstan. However, owing to the cross-sectional design, causal relationships cannot be inferred or established. 
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Introduction 
Aging represents one of the most important social 

changes, affecting nearly every aspect of social life, espe-
cially social security and healthcare (1). The world demo-
graphic trend of population aging justifies the examination 
of health problems among the older population. For many 
older people, the quality of life, independence, and func-
tional ability depend largely on their nutritional well-being 

(2). Given the aging physiology, proper nutrition is espe-
cially important. This is due to age-related physiological 
changes that influence nutrient requirements and metabol-
ic processes (3). 

Every country must prepare its social and healthcare 
systems to embrace the challenges and opportunities 
stemming from this demographic shift. By the middle of 
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this century, nearly 80% of older adults are predicted to 
reside in developing and middle-income nations, with the 
speed of aging much faster than in previous decades. In 
2020, individuals over the age of 60 outnumbered those 
under the age of 5. The proportion of the global popula-
tion aged 60 and above is expected to nearly double from 
12% to 22% between 2015 and 2050 (4). 

The WHO and United Nations reports highlight that this 
demographic transformation will have the greatest impact 
in Asia and Eastern Europe, where rapid urbanization and 
limited geriatric infrastructure intensify the challenges 
related to healthy aging (5-7). 

With age, various developments such as loss of muscle 
mass, decrease in bone density, and reduced metabolism, 
individually and collectively increase the risk of sarcope-
nia, osteopenia, and other chronic illnesses such as cardi-
ovascular diseases, diabetes, and osteoporosis (8). Life-
style factors such as physical inactivity, reduced protein 
intake, and insufficient micronutrient consumption exac-
erbate these physiological changes, increasing the risk of 
malnutrition, frailty, and dependency (9-11). 

Changes in nutrition and physical inactivity exacerbate 
the physiological changes associated with aging, which 
are detrimental to one’s health and increase the chances of 
suffering malnutrition and its repercussions (12). From the 
perspective of an older adult, malnutrition brings numer-
ous consequences such as deteriorating health and de-
creased physical activity, creating a vicious cycle that 
negatively impacts overall well-being (13). Metabolic 
disorders are strongly associated with dietary patterns and 
lifestyle behaviors (14). Public health studies from Ka-
zakhstan highlight the importance of lifestyle factors in 
shaping population health outcomes (15). Chronic diseas-
es related to nutrition and lifestyle remain a major burden 
in the region (16). Recent interdisciplinary biomedical and 
public health research further illustrates the complexity of 
health challenges affecting aging populations. For exam-
ple, a cross-sectional study assessing the quality of life of 
258 stroke patients using the EQ-5D-5L questionnaire 
reported generally poor quality of life, particularly in daily 
activities, while rehabilitation significantly improved pa-
tient outcomes, highlighting the importance of functional 
recovery strategies in older adults with chronic disease 
(17).  

Consequently, the evaluation of pre-existing conditions, 
especially the risk of malnutrition within this vulnerable 
age group, is important for early detection and interven-
tion. Assessment of malnutrition and risk for malnutrition 
in other populations is easily accomplished using frame-
works such as the Mini Nutritional Assessment (MNA), 
which is well documented in both clinical and community 
settings (18, 19). Recent studies emphasize that combining 
MNA outcomes with biochemical markers and physical 
performance tests enhances the prediction of frailty and 
mortality in older populations (20, 21). 

Studies documented in the literature show that the out-
comes of the MNA predictive and functional models re-
late intimately to the integrated set of physical well-being 
and socioeconomic determinants of diet, nutrition, and 
geriatric physical activity (22, 23). 

In 2023, the population in Kazakhstan aged over 60 sur-
passed 2.6 million people and represents roughly 13.2% of 
the total population. In this study, the term “older adults” 
specifically refers to individuals aged 60–74 years, corre-
sponding to the “young-old” category, who are generally 
active and independent. This definition is used to ensure 
clarity and consistency in the study population. There are 
an increasing proportion of older people who are active, 
which presents both advantages and disadvantages. Active 
aging is both an emerging concern and is gaining the at-
tention of the public because of rising participation in fit-
ness and sports activities, diet deficiencies, and emerging 
metabolic issues (24). National statistics predict that this 
number will exceed 3.5 million by 2030, positioning Ka-
zakhstan among the fastest-aging nations in Central Asia. 
This trend poses unique public health challenges related to 
the balance between nutritional adequacy and increasing 
physical activity among older adults (24, 25). In order to 
achieve metabolic health benefits, muscle mass preserva-
tion and reduced lingering frail risk, adequate nutrient 
intake is essential. Active participation is beneficial, but 
insufficient nutrition is the principal factor (26, 27).  

Active older adults who exercise regularly have better 
nutritional status and optimal body weight, along with 
decreased chronic disease risk factors. On the contrary, 
physically inactive people with inadequate food intake 
suffer from malnutrition and perform poorly in physical 
activities. Hence, collecting and interpreting food intake, 
physical activity, and comprehensive clinical data from 
clients using the triangulation approach helps in formulat-
ing effective and individualized nutrition plans (28, 29). 

 Recent Central Asian data show that integrating physi-
cal activity monitoring with dietary assessment improves 
early identification of malnutrition and supports tailored 
interventions for maintaining functional independence 
(30, 31). 

Studies show a close connection between income, work-
ing capability, age, health status, and access to medical 
care as well as nutrition myths and realities among older 
adults (32-34). For example, a study analyzing the associ-
ation between financial autonomy and body mass index 
(BMI) demonstrated the protective impact of socioeco-
nomic support structures against malnutrition. Other fac-
tors that contribute to the complexity of nutrition are the 
presence of chronic diseases, such as cardiovascular dis-
ease or other components of the metabolic syndrome, 
which require individualized diet plans based on medical, 
dietetic, and activity profiles (35, 36). Furthermore, recent 
evidence suggests that digital dietary tracking, social nu-
trition programs, and age-friendly policy reforms can mit-
igate these inequalities and enhance dietary adherence 
among older adults (37, 38). 

Sustaining independence and reducing the burden of ill-
ness while enhancing the quality of life makes maintain-
ing optimal nutritional status a critical component of older 
adults’ overall well-being. Incorporating the concepts and 
tools of routine health assessments, including the MNA, 
aids in developing prompt and effective strategies for cor-
rective action for nutritional deficiencies. Public health 
practice needs to begin addressing the promotion of active 

 [
 D

O
I:

 1
0.

47
17

6/
m

jir
i.4

0.
10

0 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

jir
i.i

um
s.

ac
.ir

 o
n 

20
26

-1
1-

02
 ]

 

                             2 / 14

http://dx.doi.org/10.47176/mjiri.40.100
https://mjiri.iums.ac.ir/article-1-10168-en.html


 
G. Doszhanova, et al. 

 

 
 

http://mjiri.iums.ac.ir 
Med J Islam Repub Iran. 2026 (15 Sep); 40:100. 
 

3 

aging together with adequate nutrition to help sustain an 
aging population. Kazakhstan’s public health strategy now 
increasingly recognizes the role of nutritional literacy, 
functional fitness, and preventive screening in ensuring 
successful aging (39, 40). 

 
Research objective 
To evaluate the association between lifestyle adherence, 

nutritional status, and body composition among older 
adults in Kazakhstan. 

 
Research Tasks 
1) To assess dietary intake and nutrient adequacy among 

physically active and inactive older adults. 2) To compare 
body composition parameters according to lifestyle adher-
ence status. 3) To evaluate the prevalence of malnutrition 
and its relationship with lifestyle adherence using the Mini 
Nutritional Assessment. 4) To provide practical recom-
mendations for nutrition-focused interventions supporting 
active aging in Kazakhstan. 

 
Contribution to Literature 
This study contributes to the growing body of research 

on geriatric nutrition and lifestyle behaviors in Central 
Asia through a comprehensive assessment of dietary pat-
terns, physical activity levels, and body composition 
among the seniors in Kazakhstan. While there are several 
studies on the nutritional patterns of older adults in the 
region, the majority of them have concentrated on descrip-
tive studies of dietary consumption or nutrient deficien-
cies, rather than on lifestyle behaviors that determine the 
metabolic and anthropometric effects. Unlike previous 
studies that examined these factors in isolation, this re-
search simultaneously evaluates behavioral (dietary intake 
and physical activity) and physiological (anthropometric 
measures) components within a single analytical frame-
work. Therefore, the interplay between nutrition, physical 
activity, and body composition among older adults in Ka-
zakhstan remains insufficiently explored. 

Previous studies carried out in Kazakhstan have exam-
ined the geriatric population, especially the older adults 
living in institutions. For example, Zhuldyz Satayeva and 
her co-authors studied the nutritional intake and food 
preferences of the older adults in social service centers of 
major cities of Kazakhstan. While the study pointed out 
some dietary patterns and the prevalent deficiencies, it did 
not consider the lifestyle elements, such as the level of 
physical activity and the body composition (41). This 
highlights a key limitation in existing research, where 
important behavioral and physiological factors are not 
examined together. As a result, the possible association of 
eating patterns with other aspects of health related to life-
style was not studied. 

A related study conducted by Gulmira Zhanalina and 
colleagues in Central Kazakhstan, who studied the nutri-
tional status of the older population with diet-
related diseases, found nutritional imbalances and their 
associations with chronic diseases such as hypertension, 
diabetes, and metabolic syndrome. This study, however, 
concentrated on dietary and some anthropometric 

measures and did not examine the relationship between 
nutrition, physical activity, and metabolic health (42). 
This fragmented approach limits a comprehensive under-
standing of how combined lifestyle factors influence 
health outcomes in aging populations. 

In Kazakhstan, other studies have focused on the inter-
section of nutrition and aging, particularly on osteoporosis 
and deficiencies in micronutrients. These studies focused 
on the role of nutrients and body mass index in osteoporo-
sis but overlooked the behavioral aspects of obesity, par-
ticularly the dietary and physical activity patterns and 
their combined effect on the metabolic health of seniors 
(43, 44). As a result, existing evidence tends to address 
nutritional or disease-specific factors separately rather 
than through an integrated lifestyle perspective. 

Although researchers have acknowledged the impact of 
lifestyle factors on health aging, literature on this topic in 
Central Asia is still developing. Existing literature on the 
region focuses on dietary patterns, disease-specific nutri-
tional risk factors, or community readiness for health 
promotion initiatives, and tends to study them in isolation, 
rather than as part of an integrated assessment of lifestyle 
factors and metabolic components (45). This indicates a 
clear gap and the need for studies that simultaneously 
evaluate multiple lifestyle determinants of health in aging 
populations. 

The present study addresses this gap by adopting a mul-
tidimensional approach that integrates nutritional assess-
ment (including the Mini Nutritional Assessment), physi-
cal activity evaluation, and anthropometric analysis. This 
study is among the first in Kazakhstan to simultaneously 
evaluate dietary intake patterns (98-item FFQ), physical 
activity levels (IPAQ), and direct anthropometric 
measures in community-dwelling older adults aged 60-74 
years. This comprehensive perspective provides stronger 
evidence on the interaction between lifestyle behaviors 
and metabolic health outcomes. 

Furthermore, this study is among the first in the Central 
Asian context to specifically examine the “young-old” 
population (60–74 years) using an integrated lifestyle-
health framework, thereby offering context-specific in-
sights relevant for early intervention strategies. 

By addressing these interconnected dimensions simulta-
neously, the study provides robust and contextually rele-
vant empirical evidence on lifestyle-related determinants 
of metabolic health among older adults in Kazakhstan. 
The results play a significant role in designing focused 
public health initiatives for healthy aging and for the con-
trol of lifestyle-related metabolic disorders in the region’s 
fast-increasing aging population. 

 
Methods 
Study Design 
The study was conducted at the Astana Active Longevi-

ty Center, a municipal public institution in the city of 
Astana, Kazakhstan. The research employed an observa-
tional, cross-sectional study design. Participants were ex-
plicitly classified into two groups “lower lifestyle adher-
ence” and “higher lifestyle adherence” based on prede-
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fined healthy lifestyle criteria to ensure consistency with 
the study objectives. Group assignment was based on the 
overall indicator of the population’s dedication to a 
healthy lifestyle. Those with a high or satisfactory dedica-
tion level were assigned to the higher lifestyle adherence 
group. 

 
Study Population 
The initial sample consisted of 120 older adults aged 

60–74 years who were active participants in physical ac-
tivity and wellness programs in Astana. The World Health 
Organization defines older adults as people aged 60 years 
and above. Therefore, this study focused on participants 
within the 60-74 age range. 

According to the inclusion and exclusion criteria, 100 
participants were included in the final analysis, consisting 
of 50 participants in the lower lifestyle adherence (con-
trol) group and 50 in the higher lifestyle adherence (study) 
group. Participants of the higher lifestyle adherence group 
continued to engage in wellness and physical exercise 
programming on a regular basis, participating at least 
three times per week. 

 
Sample Size Calculation 
The sample size was calculated using the comparison of 

two independent means, with body mass index (BMI) 
selected as the primary outcome variable, as it is the most 
frequently reported and sensitive anthropometric indicator 
in lifestyle intervention studies. 

The calculation assumed a two-sided significance level 
of α = 0.05 and a statistical power of 80% (β = 0.20). 
Based on previously published lifestyle and obesity-
related studies, the expected mean difference in BMI be-
tween higher and lower lifestyle adherence groups was 
assumed to be approximately 1.5–2.0 kg/m², with a pooled 
standard deviation of approximately 3.5–4.5 kg/m² (46, 
47). 

The sample size was estimated using a standard formula 
for comparison of two independent means (48). Under 
these assumptions, the minimum required sample size was 
calculated to be 48 participants per group (total = 96 par-
ticipants). 

To compensate for potential non-response and incom-
plete data, the sample size was increased by approximate-
ly 20–25%, resulting in a target sample size of 120 partic-
ipants. Ultimately, 100 participants completed the study, 
with 50 participants in each group (lower and higher life-
style adherence groups). 

 
Grouping and Assessment 
Participants were categorized into two groups based on 

their level of adherence to healthy lifestyle criteria: 
• Lower Lifestyle Adherence Group  
• Higher Lifestyle Adherence Group  
Adherence was assessed according to the following cri-

teria: 
• Non-smoking status 
• Daily intake of ≥400 g of fruits and vegetables 
• Adequate physical activity (≥150 minutes of moderate 

or ≥75 minutes of vigorous activity per week) 

• Salt intake ≤5 g per day 
• Alcohol consumption ≤168 g of pure ethanol per week 

for men and ≤84 g for women 
Participants were classified into the higher lifestyle ad-

herence (study) group if they met all criteria (high adher-
ence) or demonstrated satisfactory adherence (non-
smoking plus meeting at least three additional criteria). 
Participants who did not meet these thresholds were clas-
sified into the lower lifestyle adherence (control) group. 
This approach ensured a clear and consistent grouping 
framework aligned with the study design. 

Nutritional and Lifestyle Assessment 
A structured questionnaire was used to evaluate nutri-

tional status, focusing on: 
• Dietary habits and meal frequency; 
• Consumption of fats, grains, vegetables, and fruits; 
• Presence of unhealthy eating patterns (e.g., late 

meals); 
• Awareness of nutritional information (fat, sugar, and 

salt content). 
Nutritional intake was assessed using a 98-item Food 

Frequency Questionnaire (FFQ), a method with demon-
strated validity for assessing habitual dietary intake in 
nutritional epidemiological studies (49). The 98-item Food 
Frequency Questionnaire (FFQ) was used to assess habit-
ual dietary intake based on frequency of consumption. No 
nutrient-level analysis or diet quality index was calculat-
ed. The FFQ data were used exclusively for descriptive 
comparison of food group consumption patterns between 
lifestyle adherence groups. Physical activity was assessed 
using the International Physical Activity Questionnaire 
(IPAQ). Responses were converted into MET-minutes per 
week according to IPAQ scoring guidelines. Participants 
were categorized into low, moderate, and high physical 
activity levels based on standard IPAQ classification crite-
ria (50) a globally validated instrument for assessing phys-
ical activity levels. Data collection was conducted through 
a standardized face-to-face interview process. Participants 
initially completed the questionnaires independently under 
the supervision of trained researchers. For individuals 
with visual or literacy limitations, trained interviewers 
administered the questionnaires using a structured inter-
view format to ensure accuracy and completeness. All 
data collection procedures followed a uniform protocol to 
enhance reliability and minimize reporting bias. Both in-
struments (FFQ and IPAQ) have established validity and 
reliability in diverse populations, as reported in previous 
studies (46, 47). Additionally, the questionnaires were 
pilot-tested on ten participants prior to the main study to 
assess clarity, comprehension, and internal consistency. 

 
Anthropometric Measurements 
All anthropometric measurements were performed by 

one trained specialist in the morning on an empty stomach 
to minimize diurnal variation. Certified medical measur-
ing instruments, regularly calculated in accordance with 
the institution’s standards, were used. 

Physical parameters were measured using standardized 
procedures and included: 
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• Height (cm) and weight (kg) recorded with certified 
medical scales and stadiometers calibrated regularly and 
having an accuracy of 0.1 cm and 0.1 kg. 

• Waist and hip circumferences (cm) measured with a 
non-elastic tape according to a single institutional protocol 
with an accuracy of 0.1 cm. Waist circumference was 
measured at the midpoint between the lowest rib and the 
iliac crest, while hip circumference was measured at the 
widest portion of the buttocks using a non-elastic measur-
ing tape. 

• Waist-to-hip ratio (WHR) was calculated as the ratio 
of waist to hip circumference. 

All measurements followed a unified protocol approved 
by the institution to ensure reproducibility and accuracy. 

 
Inclusion and Exclusion Criteria 
Inclusion criteria 
1.Aged 60–74 years. 
2.Participants classified into either higher (satisfactory 

or high) or lower adherence groups based on predefined 
lifestyle criteria. 

3.No acute illnesses. 
4.Willingness to complete anthropometric measure-

ments, questionnaires, and testing. 
5.Signed informed consent. 
 
Exclusion criteria 
6.Aged <60 or >74 years. 
7.Severe inability to classify lifestyle adherence due to 

incomplete or unreliable responses. 
8.Cognitive impairments affecting informed participa-

tion. 
9.Acute illnesses or chronic disease exacerbations. 
 
Statistical Analysis 
Data was analyzed using IBM SPSS Statistics version 

25.0 (IBM Corp., Armonk, NY, USA). Quantitative varia-
bles were tested for normality using the Shapiro–Wilk 
test. Normally distributed variables (e.g., BMI, waist cir-
cumference, hip circumference) were presented as mean ± 
standard deviation (M ± SD) and compared between 
groups using the Student’s t-test. Non-normally distribut-
ed variables (e.g., waist-to-hip ratio, frequency of meals) 
were summarized as median (Me) and interquartile range 
(Q₁–Q₃) and compared using the Mann–Whitney U test. 

Categorical variables (e.g., smoking status, fat con-
sumption, and dietary awareness indicators) were ana-
lyzed using the Chi-square (χ²) test. Assumptions of the 
Chi-square test were evaluated by examining expected cell 
counts. When expected cell counts were less than 5, Fish-
er’s exact test or Monte Carlo exact tests were applied as 
appropriate. In cases of sparse distributions, variables 
were additionally collapsed into clinically meaningful 
categories to ensure statistical validity. 

All dietary categorical comparisons were treated as ex-
ploratory analyses due to the item-level nature of the Food 

Frequency Questionnaire (FFQ). No validated composite 
dietary or fat-consumption scoring system was available 
for these variables; therefore, these results are presented as 
descriptive exploratory comparisons. A significance level 
of α = 0.05 was adopted for all analyses. 

No multivariable adjustment was performed in this 
study; therefore, all reported results represent crude (unad-
justed) between-group comparisons. Given the explorato-
ry cross-sectional design and limited sample size, adjust-
ment for potential confounders was not applied to avoid 
model instability and overfitting. 

 
Primary and Secondary Outcomes 
The primary outcomes of this study were anthropomet-

ric indicators, including BMI, waist circumference, hip 
circumference, and waist-to-hip ratio, as these variables 
directly reflect body composition and metabolic risk in 
older adults. 

The secondary outcomes included nutritional status as-
sessed using the MNA, dietary intake patterns measured 
by the FFQ, physical activity levels assessed using the 
IPAQ, and descriptive dietary behaviors and nutritional 
awareness indicators. 

 
Ethical Considerations 
The study protocol was approved by the Local Ethics 

Committee of the Astana Medical University (Protocol 
No. 3, October 21, 2024). All participants provided writ-
ten informed consent prior to participation. 

 
Results 
Anthropometric Characteristics 
The primary outcomes of this study were anthropomet-

ric indicators. Participants in the higher lifestyle adher-
ence group demonstrated significantly lower BMI, waist 
circumference, hip circumference, and waist-to-hip ratio 
compared with participants in the lower lifestyle adher-
ence group. The lower lifestyle adherence group mean 
BMI was 30.39 ± 5.70 kg/m² while the higher lifestyle 
adherence group mean BMI was 25.08 ± 4.72 kg/m² and 
was markedly lower (mean difference = 5.31 kg/m², 95% 
CI: 3.23–7.39; t = 4.96, P < 0.001). The effect size for 
BMI (Cohen’s d = 1.02) indicates a large effect. 

The waist circumference in the higher lifestyle adher-
ence group was also a similar case which was 82.64 ± 
7.37 cm and was significantly lower than the lower life-
style adherence group 105.69 ± 8.32 cm (mean difference 
= 23.05 cm, 95% CI: 19.93–26.17; t = 14.3, P < 0.001). 
The effect size for waist circumference (Cohen’s d = 2.93) 
indicates a very large effect. 

Hip circumference values were also lower in the higher 
lifestyle adherence group (96.60 ± 5.28 cm) compared 
with the lower lifestyle adherence group (111.45 ± 9.85 
cm) (mean difference = 14.85 cm, 95% CI: 11.71–17.99; 
P < 0.001). The effect size for hip circumference (r = 
0.33) indicates a medium effect. 
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The waist-to-hip ratio was also significantly lower in the 
higher lifestyle adherence group (0.88 ± 0.10) compared 
with the lower lifestyle adherence group (0.96 ± 0.14) 
(mean difference = 0.08, 95% CI: 0.03–0.13; P < 0.001). 
The effect size for waist-to-hip ratio (r = 0.33) indicates a 
medium effect. These findings are fully consistent with 
the data presented in Table 1. These findings indicate that 
higher lifestyle adherence was associated with more fa-
vorable anthropometric profiles. However, due to the 
cross-sectional design, causal relationships cannot be in-
ferred. 

As shown in Figure 1, both groups, the lower and the 
higher lifestyle adherence group participants, indicated 
mean values for BMI, waist circumference, and waist-to-
hip ratio. The participants in the higher lifestyle adherence 
group, when compared to the lower lifestyle adherence 
group, exhibited significantly lower waist and BMI meas-
urements, suggesting a reduction in central adiposity and 
enhancement in overall body composition (P < 0.001). 

 

Eating Habits and Meal Frequency 
The variables presented in Table 2 describe dietary and 

meal-related behaviors among participants according to 
lifestyle adherence classification. These findings are in-
tended to characterize group profiles and should not be 
interpreted as independent evidence of lifestyle-related 
differences because several of these characteristics were 
closely related to the criteria used for group assignment. 
Accordingly, all comparisons are presented as descriptive 
profiles, and p-values are reported for exploratory purpos-
es only and were not adjusted for multiple testing. The 
number of meals eaten per day was reportedly the same 
for both groups, with most respondents from both groups 
indicating they had 3–4 meals (P = 0.487). 

However, there was a marked difference in the timing of 
the last meal, with 92% of participants from the higher 
lifestyle adherence group having their final meal more 
than 2 hours before sleep, as opposed to 72% in the lower 
lifestyle adherence group (P = 0.017). 

Table 1. Baseline characteristics and anthropometric indicators by lifestyle adherence 
Variable Lower lifestyle 

adherence (n=50) 
Higher lifestyle  

adherence (n=50) 
P-value Effect 

size 
Mean difference (95% CI) 

Age (years) 67.00 ± 5.93 67.00 ± 5.19 0.782 r = 0.03 0.00 (−2.21 to 2.21) 
BMI (kg/m²) 30.39 ± 5.70 25.08 ± 4.72 < 0.001 d = 1.02 5.31 (3.23–7.39) 
Waist circumference (cm) 105.69 ± 8.32 82.64 ± 7.37 < 0.001 d = 2.93 23.05 (19.93–26.17) 
Hip circumference (cm) 111.45 ± 9.85 96.60 ± 5.28 < 0.001 r = 0.33 14.85 (11.71 to 17.99) 
Waist-to-hip ratio 0.96 ± 0.14 0.88 ± 0.10 < 0.001 r = 0.33 0.08 (0.03 to 0.13) 
Note: Data are presented as mean ± standard deviation (SD). Mean differences with 95% confidence intervals (95% CIs) are reported where applicable. Statistical 
comparisons were performed using independent samples t-test for normally distributed variables and Mann–Whitney U test for non-normally distributed variables. 
Effect sizes were calculated using Cohen’s d for parametric comparisons and rank-biserial correlation (r) for non-parametric comparisons. Interpretation thresholds for 
Cohen’s d were small (0.20), medium (0.50), and large (0.80), whereas thresholds for rank-biserial correlation (r) were small (0.10), medium (0.30), and large (0.50). 
 

 
 
Figure 1. Comparison of anthropometric indicators between lower and higher lifestyle adherence groups. (a) Body mass index (BMI), (b) waist 
circumference, and (c) waist-to-hip ratio. Values are presented as mean ± standard deviation, and each variable is displayed in a separate panel with 
independent scaling to ensure accurate interpretation of group differences. Abbreviations: BMI – body mass index. Statistical test: Independent 
samples t-test was used for BMI and waist circumference, whereas the Mann–Whitney U test was used for waist-to-hip ratio. A two-sided P value 
< 0.05 was considered statistically significant). 
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Regarding salad dressing, 78% of the higher lifestyle 
adherence group reported using vegetable oil, whereas 
only 2% of the lower lifestyle adherence group did so (P < 
0.001). 

Also, the number of eggs consumed per week showed a 
marked difference; 94% of the higher lifestyle adherence 
group had eggs 3–4 times a week, whereas only 84% of 
the lower lifestyle adherence group did (P = 0.039). 

Figure 2 shows the comparison of the eating habits of 
the lower and the higher lifestyle adherence group. It 
shows observed differences between groups that are de-
scriptive in nature and should not be interpreted as causal 
relationships. 92% of the members of the higher lifestyle 
adherence group had their most recent meal more than two 
hours before sleeping, while in the lower lifestyle adher-

ence group this number was 72%. Participants in the high-
er lifestyle adherence group also had higher use of vegeta-
ble oil in salad dressings (78%) compared to only 2% in 
the lower lifestyle adherence group. The consumption of 
eggs was also higher in the higher lifestyle adherence 
group, with 94% of respondents reporting consumption of 
eggs 3–4 times a week compared to 84% in the lower life-
style adherence group. 

The eating habits of lower and higher lifestyle adher-
ence groups show clear descriptive differences in dietary 
behavior profiles. More respondents in the higher lifestyle 
adherence group (56%) as compared to the lower lifestyle 
adherence group (30%) reported consuming at least 400 
grams of fruits and vegetables daily. Moreover, 80% of 
the higher lifestyle adherence group reported checking 

Table 2. Eating habits and meal patterns among older adults in Astana. 
Indicator Category Lower lifestyle adherence 

n (%) 
Higher lifestyle adherence 

n (%) 
P-value 

(exploratory) 
Meals per day 3–4 times 44 (88.0) 47 (94.0) 0.487 

≥5 times 6 (12.0) 3 (6.0) 
Time of last meal >2 hours before sleep 36 (72.0) 46 (92.0) 0.017 

≤2 hours 14 (28.0) 4 (8.0) 
Sugar intake with tea/coffee 0 pieces 0 (0.0) 2 (4.0) 0.35 

1–5 44 (88.0) 43 (86.0) 
6–9 6 (12.0) 5 (10.0) 

Soft drinks consumption ≤1/week 42 (84.0) 47 (94.0) 0.237 
≥2–6/week 8 (16.0) 3 (6.0) 

Added salt after cooking Never 44 (88.0) 46 (92.0) 0.741 
Sometimes 6 (12.0) 4 (8.0) 

Salad dressing type Vegetable oil 1 (2.0) 39 (78.0) <0.001 
Others/none 49 (98.0) 11 (22.0) 

Eggs/week 3–4 times 42 (84.0) 47 (94.0) 0.039 
Other 8 (16.0) 3 (6.0) 

Note: Data are expressed as absolute numbers and percentages (n (%)). Where expected cell counts were <5, Fisher’s exact test or Monte Carlo simulation was applied 
instead of Pearson’s Chi-square test. Some dietary variables were analyzed as exploratory due to sparse cell distributions. Abbreviations: n – number of participants; χ² – 
Chi-square test. Statistical test: Pearson’s Chi-square (χ²) test. p < 0.05 indicates statistical significance. 
 

 
 
Figure 2. Descriptive dietary and nutritional behavior profile by lifestyle adherence. 
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food labels for fat and cholesterol, compared to 26% in the 
lower lifestyle adherence group. More participants in the 
higher lifestyle adherence group (44%) added salt before 
tasting food compared to 20% in the lower lifestyle adher-
ence group. Furthermore, 60% of participants in the high-
er lifestyle adherence group, compared to 30% in the low-
er lifestyle adherence group, reported consuming at least 6 
teaspoons of sugar or sweets daily. 

 
Fat Consumption Patterns 
Table 3 presents descriptive information regarding re-

ported frequencies of fat-rich food consumption among 
participants classified according to lifestyle adherence. 
Because dietary habits are conceptually related to the life-
style adherence construct, these comparisons primarily 
characterize the dietary profiles of the study groups. Ac-
cordingly, all comparisons are presented as descriptive 
patterns and p-values are reported for exploratory purpos-
es only without adjustment for multiple testing. 

According to the analyses, the consumption of foods 
containing saturated fats was higher in the lower lifestyle 
adherence group. For example, 44% of the higher lifestyle 
adherence group reported consuming butter, margarine, 
and animal fats less than once a month compared with 
almost universal higher frequency intake in the lower life-
style adherence group (P < 0.001). 

In addition, a higher proportion of the higher lifestyle 
adherence group indicated low-frequency consumption of 
fatty beef, high-fat dairy products, cream/ice cream, pro-
cessed meat, and fried foods compared with the lower 

lifestyle adherence group, in which high-frequency con-
sumption was predominant (P < 0.001 for all compari-
sons). 

 
Unhealthy Eating Behaviors and Awareness 
The variables presented in Table 4 represent descriptive 

nutritional behaviors and awareness characteristics of par-
ticipants according to lifestyle adherence classification. 
Several of these variables, including fruit and vegetable 
consumption and salt-related behaviors, are closely related 
to the criteria used to define group membership. There-
fore, the findings should be interpreted as descriptive 
group characteristics rather than independent outcomes. 
Regular consumption was reported by 56% of the higher 
lifestyle adherence group, while the lower lifestyle adher-
ence group’s reach was only 30% (χ² = 6.83, P = 0.009).  

Even more pronounced were the proportions of the 
higher lifestyle adherence group (80%) and lower lifestyle 
adherence group (26%) who reported paying attention to 
fat and cholesterol content while shopping or cooking (χ² 
= 29.4, P < 0.001). However, consistent with Table 4, a 
higher proportion of participants in the higher lifestyle 
adherence group reported adding salt before tasting (44% 
vs. 20%, P = 0.010) and consuming ≥6 teaspoons of sugar 
daily (60% vs. 30%, P = 0.003). These findings are re-
ported descriptively to characterize participant behavior 
patterns and should not be interpreted as independent evi-
dence of differences attributable to lifestyle adherence. 

 
 

 
Table 3. Fat-rich food consumption patterns among older adults. 
Food item Frequency Lower lifestyle adherence 

n (%) 
Higher lifestyle adherence 

n (%) 
P-value (exploratory) 

Butter/margarine/animal fat <1/month 0 (0.0) 22 (44.0) <0.001 
≥weekly 50 (100.0) 28 (56.0) 

Fatty beef Low frequency 0 (0.0) 45 (90.0) <0.001 
High frequency 50 (100.0) 5 (10.0) 

High-fat dairy Low frequency 0 (0.0) 45 (90.0) <0.001 
High frequency 50 (100.0) 5 (10.0) 

Cream/ice cream Low frequency 0 (0.0) 46 (92.0) <0.001 
High frequency 50 (100.0) 4 (8.0) 

Processed meat Low frequency 0 (0.0) 48 (96.0) <0.001 
High frequency 50 (100.0) 2 (4.0) 

Fried foods Low frequency 0 (0.0) 47 (94.0) <0.001 
High frequency 50 (100.0) 3 (6.0) 

Note: Data are expressed as absolute numbers and percentages (n (%)). Where expected cell counts were <5, Fisher’s exact test or Monte Carlo simulation was applied 
instead of Pearson’s Chi-square test. Some dietary variables were analyzed as exploratory due to sparse cell distributions. Abbreviations: n – number of participants; χ² – 
Chi-square test. Statistical test: Pearson’s Chi-square (χ²) test. P < 0.05 indicates statistical significance. 
 
Table 4. Assessment of unhealthy eating behaviors among active older adults in Astana. 
No. Indicators Frequency Lower lifestyle adherence 

group 
N=50 

Higher lifestyle adherence 
group 
N=50 

P-value 

1 Do you consume about 400 grams (or 4-5 
servings) of fruits and vegetables (exclud-

ing potatoes) every day? 

No 35 (70.0) 22 (44.0) 0.009 
Yes 15 (30.0) 28 (56.0) 

2 Do you pay attention to the fat and choles-
terol content in products when shopping (on 

labels packaging) or when cooking? 

No 37 (74.0) 10 (20.0) < 0.001* 
Yes 13 (26.0) 40 (80.0) 

3 Do you have a habit of adding salt to 
cooked food without tasting it first? 

No 40 (80.0) 28 (56.0) 0.010 
Yes 10 (20.0) 22 (44.0) 

4 Do you consume six or more teaspoons of 
sugar, jam, honey, or other sweets per day? 

No 35 (70.0) 20 (40.0) 0.003 
Yes 15 (30.0) 30 (60.0) 

Note: Data are expressed as absolute numbers and percentages (n (%)). Abbreviations: n – number of participants; χ² – Chi-square test. Statistical test: Pearson’s Chi-
square (χ²) test. P < 0.05 indicates statistical significance. 
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Mini Nutritional Assessment  
The Mini Nutritional Assessment (MNA) results, pre-

sented in Table 5, showed significant differences in nutri-
tional status between the two lifestyle adherence groups. 
The mean MNA score was significantly higher in the 
higher lifestyle adherence group (25.8 ± 2.9) compared 
with the lower lifestyle adherence group (22.1 ± 3.4, mean 
difference = 3.70 points, 95% CI: 2.45–4.95; P < 0.001).  

In terms of nutritional categories, a greater proportion of 
participants in the higher lifestyle adherence group were 
classified as having normal nutritional status (64%) com-
pared to the lower lifestyle adherence group (36%). Con-
versely, the prevalence of “at risk of malnutrition” was 
higher in the lower lifestyle adherence group (56%) than 
in the higher adherence group (32%). 

 
Discussion 
This study found that older adults in the higher lifestyle 

adherence group had significantly lower BMI, waist cir-
cumference, and waist-to-hip ratio compared with those in 
the lower lifestyle adherence group. These findings indi-
cate that higher lifestyle adherence was associated with 
lower measures of total and abdominal adiposity. Howev-
er, the cross-sectional design does not permit conclusions 
regarding causality or directionality of these associations. 
Importantly, the average BMI of the higher lifestyle ad-
herence group falls within the normal weight range, in 
contrast to the rest of the sample, which showed evidence 
of obesity. 

These findings suggest that physical activity and health-
ier dietary habits may be associated with more favorable 
anthropometric outcomes in older adults. In addition, nu-
merous body composition studies of adults aged 35 to 86 
years have linked the level of physical fitness to body 
composition, with cardiorespiratory and muscular fitness 
being the best indicators. Previous longitudinal and inter-
ventional studies have reported that regular physical activ-
ity is associated with lower body fat mass and better 
preservation of fat-free mass, muscle mass, and overall 
physical function. Regular physical activity is crucial for 
attaining and maintaining optimal body composition 
among older adults. Together, these findings support the 
observed association between physical activity and favor-
able body composition in aging populations (51, 52). 

In addition, weight reduction strategies in older adults 
suggest that achieving a modest energy deficit through 
combined aerobic and resistance training preserves lean 
mass, enhances physical performance, and reduces meta-
bolic syndrome risk (53). Physically active older adults 
demonstrate more favorable dietary intake and nutrient 

density, which protects against both undernutrition and 
obesity-related complications (54).  

Dietary patterns emphasizing plant-based foods, eggs, 
dairy, and minimal processed meat consumption are asso-
ciated with favorable metabolic outcomes, supporting the 
concept that combined diet and physical activity interven-
tions contribute to metabolic control and healthy aging 
(55, 56).  Comparable findings in Chinese adults, demon-
strating that balanced dietary patterns and moderate physi-
cal activity were inversely related to metabolic obesity 
phenotypes, indicating consistency between Asian and 
local data. Such alignment reinforces the international 
understanding that diet–exercise synergy supports healthy 
longevity, as advocated under WHO’s “Active Aging” 
framework (55). 

Within the study sample, the higher lifestyle adherence 
group displayed lower BMI and reduced variability in 
anthropometric measures, indicating an association be-
tween higher lifestyle adherence and lower total and ab-
dominal obesity. This finding aligns with previous re-
search emphasizing exercise and diet as central factors in 
healthy aging (57, 58). 

The observed differences in waist circumference and 
waist-to-hip ratio may indicate lower visceral adiposity 
among participants with higher lifestyle adherence, which 
is associated with reduced risk of cardiovascular disease, 
type 2 diabetes, and metabolic syndrome (59). Additional-
ly, Kassis et al. (2023) highlighted in their international 
review that balanced nutrition combined with lifestyle 
management supports the aging process, emphasizing 
metabolic resilience and functional independence. The 
consistency between this evidence and the current findings 
suggests that integrating nutrition with physical activity is 
widely recognized as a cornerstone of active aging (60). 

The current study analysis indicated that participants in 
the higher lifestyle adherence group displayed significant-
ly healthier eating behaviors compared to those with lower 
adherence. For example, more of them reported eating 
dinner two or more hours before bedtime. In addition, 
participants in the higher lifestyle adherence group report-
ed more frequent consumption of balanced meals, includ-
ing breakfast, fruits, and fresh vegetables, compared with 
the lower lifestyle adherence group, reflecting overall 
healthier dietary habits. Furthermore, the use of vegetable 
oils for food preparation or dressing was significantly 
higher in the higher lifestyle adherence group, indicating a 
preference for healthier fat sources rather than high-fat 
condiments such as ranch-type dressings. 

An analysis of our results also shows that our recom-
mendations regarding adherence to a physically active 
lifestyle should include multiple food groups. Dietary pat-

Table 5. Mini Nutritional Assessment (MNA) total score and nutritional status 
MNA Category Lower lifestyle adherence 

group (n=50) 
Higher lifestyle adherence 

group (n=50) 
P-value 

MNA total score (0–30), Mean ± SD 22.1 ± 3.4 25.8 ± 2.9 <0.001* (mean difference = 
3.70, 95% CI: 2.45–4.95) Normal nutritional status 18 (36.0%) 32 (64.0%) 

At risk of malnutrition 28 (56.0%) 16 (32.0%) 
Malnourished 4 (8.0%) 2 (4.0%) 
Note: Data are presented as mean ± SD or n (%). MNA = Mini Nutritional Assessment. Chi-square test and independent t-test used. *P < 0.05 significant. 
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terns in the higher lifestyle adherence group. Thus, older 
adults should be encouraged to consume a diverse range 
of food groups to support balanced nutrition and metabol-
ic health. More active participants also followed a struc-
tured eating pattern, demonstrating greater adherence to 
healthier dietary fat choices and meal timing. These find-
ings suggest that participants in the higher lifestyle adher-
ence group reported dietary patterns that were generally 
more consistent with recommended nutritional practices. 
Similar dietary habits have been documented among older 
adults (61). 

A further evaluation of the frequency and distribution of 
eating intervals has shown a positive correlation between 
the number of main meals eaten and the adoption of 
healthy eating patterns. Previous studies have reported 
associations between favorable meal timing patterns, gly-
cemic control, and cardiovascular health. These findings 
align with the present study in that older active persons 
seem to have mastered the timing and frequency of meals 
better than their less active peers and even contemporaries 
(62). 

Regarding fat consumption, data from the current study 
show that vegetable oil use was predominant among ac-
tive older people, suggesting intentional fat selection for 
its positive cardiovascular effects. Unsaturated fats from 
vegetable oils, while avoiding saturated fats, are an im-
portant nutritional criterion for older adults to reduce car-
diovascular risks (63).  

The study’s findings regarding egg consumption 
showed moderate intake, in line with dietary recommen-
dations that support egg consumption without adverse 
cardiovascular effects (64). Older adults with higher life-
style adherence engage in more healthful eating practices, 
as demonstrated by healthier fat intake, more favorable 
meal distribution patterns, and improved macronutrient 
balance, which facilitate better digestion, glycemic con-
trol, and cardiovascular health. Appropriate diet reflects 
positive lifestyle changes that help older adults achieve 
optimal nutrition (65). These findings indicate intentional 
dietary choices to reduce cardiovascular risk and improve 
lipid metabolism (66, 67).  

Multiple large cohort studies derived from CLHLS for 
those aged 60 and older show that exercise lowers BMI, 
waist circumference, and other obesity outcomes among 
older adults. One study assessing 2,626 older adults with 
multimorbidity reported that moderate physical activity 
reduced mortality risk by 41%, while high waist circum-
ference increased mortality risk (68). Another systematic 
review in cardiovascular medicine advocates replacing 
saturated fatty acids with polyunsaturated fatty acids, 
which is associated with lower coronary heart disease risk 
and reduced all-cause mortality. These dietary patterns 
have been globally adopted since the 1970s, coinciding 
with higher mortality from heart disease when plant oils 
replaced animal fats. Additionally, one umbrella review 
indicated that reduced saturated fat intake positively im-
pacts cardiovascular disease in adults, highlighting its 
importance for older populations (69). Recent controlled 
reviews regarding carbohydrate intake have shown no 
clear adverse effects of saturated fats on cardiovascular 

disease or mortality, suggesting that personalized dietary 
strategies are needed. Nevertheless, advocating for health-
ier fats and minimizing processed saturated fats remains 
important (70). A 2019 review on aged care residents stat-
ed: “Not all saturated fats are equally harmful, although 
these are the most harmful of fats. Dairy fats were shown 
to positively correlate with HDL cholesterol and total cho-
lesterol/HDL ratio”. This supports the need for personal-
ized dietary recommendations while emphasizing healthy 
fat choices and limiting processed saturated fats (71). 
Emerging reviews also suggest that minimally processed, 
full-fat dairy combined with abundant plant oils and over-
all low saturated-fat intake can be part of a healthy diet 
(72). 

Despite higher awareness, some unhealthy behaviors 
persisted in the higher lifestyle adherence group, including 
adding salt before tasting and occasional sweet consump-
tion (73). These patterns may reflect age-related changes 
in taste perception or cultural dietary practices, indicating 
the need for more targeted dietary interventions 

The current study indicates that members of the higher 
lifestyle adherence group reported increased awareness of 
dietary choices and made healthier choices overall. They 
ate fruits and vegetables daily more often and were more 
aware of fat and cholesterol content on food labels. How-
ever, these individuals were also more likely to add salt 
before tasting food and to eat sweets more often. These 
findings suggest that some less-healthy behaviors still 
persist despite increased knowledge of proper nutrition, 
possibly due to reduced sensory stimulation or cultural 
factors, and more systematic dietary interventions are 
needed. 

Older adults with higher lifestyle adherence have better 
diet and health habits. Physical activity and good dietary 
intake are positively associated. Evidence shows that a 
more vigorous exercise regimen is associated with better 
muscle function and quality of life, which in turn influ-
ences healthier eating habits (74). Adults over 40 often 
lack adequate understanding of macronutrient, fat, and 
sugar guidelines, indicating insufficient nutrition educa-
tion. Many adults who understand the importance of 
home-cooked meals face barriers to healthier dietary pat-
terns, such as limited time and financial resources (75).  

The relationship among demographic factors such as 
age, gender, rest, mental health, and income further de-
fines and influences the nutritional status of older adults. 
Nurses have observed that older adults with sedentary 
lifestyles are more prone to malnutrition, indicating that 
factors beyond nutritional knowledge including self-care 
behaviors and attitudes toward nutrition play a significant 
role in maintaining adequate health and well-being (76).  

Overall, the study identified positive associations be-
tween lifestyle adherence, healthy eating behaviors, and 
favorable anthropometric indicators among older adults. 
However, nutritional knowledge alone may be insufficient 
to ensure fully optimal dietary patterns, highlighting the 
role of structured interventions. 
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Limitations of the Study 
First, this was a single-center study conducted exclu-

sively in Astana, limiting the generalizability of findings 
to other regions of Kazakhstan, where dietary habits and 
socioeconomic conditions may differ. 

Second, the data on dietary intake and physical activity 
were obtained through self-reported questionnaires, which 
may be subject to recall bias, central tendency bias, or 
social desirability bias. Objective measurement tools, such 
as accelerometers or biochemical markers of nutritional 
status, were not employed, limiting the precision and reli-
ability of some variables. 

Third, the absence of biochemical indicators (e.g., se-
rum albumin, lipid profiles, and micronutrient levels) re-
stricts the depth of interpretation regarding metabolic 
health and nutritional adequacy. 

Fourth, the cross-sectional study design prevents causal 
inference, restricting conclusions to associations rather 
than definitive cause-effect relationships between lifestyle 
behaviors and anthropometric outcomes. 

Fifth, the 98-item FFQ was tested on a Pakistani adult 
population, which is not Kazakhstani older adults, which 
may bias local dish estimates. Globally, IPAQ is not vali-
dated in Central Asia. This can influence the accuracy of 
measuring diet/physical activity. 

Sixth, no multivariable regression analysis was con-
ducted to adjust for potential confounding factors such as 
age, sex, socioeconomic status, educational level, chronic 
diseases, and medication use. Therefore, the observed 
associations between lifestyle adherence and anthropomet-
ric outcomes should be interpreted as crude relationships 
rather than independent effects. 

Despite these limitations, the study provides valuable 
insights into the combined influence of physical activity, 
dietary practices, and lifestyle adherence on body compo-
sition and metabolic health in older adults, offering a 
foundation for future multicenter and longitudinal studies. 

  
Conclusion 
The findings of this study indicate an association be-

tween lifestyle adherence, dietary practices, and anthro-
pometric indicators among older adults in Kazakhstan.  

Older adults who were classified in the higher lifestyle 
adherence group reported greater adherence to recom-
mended dietary practices, including increased intake of 
fruits, vegetables, whole grains, and moderate amounts of 
vegetable oil, consistent meal timing (dinner at least two 
hours before bedtime), and restricted consumption of 
high-fat foods and processed meats. However, despite 
these generally healthier dietary patterns, participants in 
the higher lifestyle adherence group also reported higher 
consumption of sugar and a greater tendency to add salt to 
cooked food before tasting, indicating that not all dietary 
behaviors were uniformly favorable. In contrast, inactive 
participants showed irregular meal patterns, greater intake 
of salt, and lower intake of other foods that are considered 
nutritionally dense. Overall, the higher lifestyle adherence 
group demonstrated dietary patterns that were generally, 

but not consistently, aligned with current nutritional rec-
ommendations. 

Active participants exhibited more favorable anthropo-
metric indicators, including lower BMI, smaller waist 
circumference, and lower waist-to-hip ratio, which were 
associated with lower levels of central adiposity. Inactive 
older adults, on the other hand, were more likely to have 
central obesity and unbalanced energy intake. However, 
because of the cross-sectional nature of the study, these 
findings should be interpreted as associations rather than 
evidence of causal relationships. 

Assessment using the Mini Nutritional Assessment 
(MNA) revealed a higher prevalence of malnutrition or 
risk of malnutrition among inactive older adults, suggest-
ing an association between lower lifestyle adherence and 
poorer nutritional status. 

These results highlight the potential value of integration 
of nutrition education into community health initiatives 
and Active Longevity Centers focusing on age-appropriate 
dietary composition, portion size, and nutrient sufficiency. 
Health care practitioners are encouraged to make use of 
screening tools like the MNA as standard practice to iden-
tify patients who are at risk of malnutrition or other meta-
bolic syndromes. Public health initiatives aimed at en-
hancing the independence and quality of life of older 
adults should incorporate regular assessment of health 
status, promotion of physical activity, and nutrition litera-
cy. Enhanced interdisciplinary collaboration between ger-
iatric specialists, nutritionists, and physiotherapists is rec-
ommended to optimize healthy aging outcomes.  

Overall, the findings suggest that healthy lifestyle prac-
tices, including regular physical activity and healthier die-
tary behaviors, are associated with more favorable nutri-
tional and anthropometric profiles among older adults in 
Kazakhstan. Future longitudinal and interventional studies 
are needed to determine whether these lifestyle factors 
contribute to improvements in nutritional status, reduction 
in malnutrition risk, and healthy aging outcomes. 
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