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 Abstract: Background: The aim of the paper is to assess the cognitive and functional status of a 
segment of the population for a senescent age group. These assessments can help develop 
intervention strategies to improve the cognitive and functional status of these individuals as well as 
promote a healthy and active lifestyle. The assessment of cognitive and functional status in a 
segment of the population during senescence can identify certain problems and deficiencies in 
cognitive and physical functioning and can help develop physical activities to optimize the cognitive 
and functional state of senescent people. Objectives: To identify the cognitive and functional profile 
of the studied age group; Pointing out risk factors for cognitive and functional deterioration; 
Suggesting physical activities to improve cognitive and functional status. Methods: The recorded 
data helps us develop personalized aquatic programs to improve health and physical performance, 
tailored to the individual needs of participants, to be used over 6 months in 2024. Results: The 
findings suggested by the collected data, recognises a significant link between subjects' body mass 
index and their physical test scores. Conclusions: Analysis of the data allows us to identify risk 
factors, including chronic conditions, adopted lifestyle, genetic influences or other environmental 
conditioning, that could contribute to cognitive and functional decline in the older population. 
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Introduction 

The topic approached is extremely topical regarding the assessment of cognitive and  
functional status of people of senescent age. In this regard, current studies confirm that 
the global population is ageing, and this has a significant impact on society and health 
systems. Cellular senescence is a central component of the aging process. It has been found 
that this cellular response is induced by multiple forms of molecular lesions, and the 
number of senescent cells increases with age in all tissues examined to date [1]. Cellular 
senescence can compromise tissue repair and regeneration, thereby contributing to aging. 
Removing senescent cells can alleviate age-related tissue dysfunction and extend lifespan. 
Senescence may also act as a powerful anti-tumor mechanism by preventing the 
proliferation of potentially cancerous cells. It is a cellular program that acts as a double-
edged sword, with both beneficial and harmful effects on the health of the body [2].  

It is known that with age, inflammatory processes are triggered, and the level of 
IL-6 interleukins increases, being found in various pathologies associated with aging, such 
as Alzheimer's disease [3]. It is important to identify precise biomarkers that certify (or we 
can use, validate) the aging process, having utility in the development and successful 
application of therapies targeting age-related disorders [4].  
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Cellular senescence can be triggered by genome damage due to γ irradiation or 
metabolic imbalances that can be caused by a mitochondrial dysfunction [5]. In this context, 
we can say that evidence shows the role of senescent cells in the aging process, which 
includes the identification of senescent cells in aging tissues, such as skin, bones, 
cardiovascular system and brain [6]. Cellular senescence is a physiological mechanism by 
which a proliferative cell undergoes a stable cell cycle stop following damage or stress and 
causes a secretory phenotype. This highly dynamic and regulated cellular state plays 
beneficial roles in physiology, such as during embryonic development and wound healing, 
but may also have antagonistic effects in age-related pathologies, degenerative disorders, 
aging and cancer [7].  

Cellular senescence is a common process in tissue remodelling, including wound 
repair and embryogenesis. However, prolonged senescence can be maladaptive, leading 
to cancer and age-related diseases. Cellular senescence involves cell cycle arrest and the 
release of inflammatory cytokines with autocrine, paracrine and endocrine activities. 
Senescent cells also show morphological changes: flattened cell bodies, vascularization and 
granularity in the cytoplasm and abnormal organelles [8].  

Older adults were one of the populations that suffered most from the 
consequences of the COVID-19 pandemic. Social isolation, remoteness from relatives and 
friends, lack of social support, limited access to the health system had a negative impact 
on the health of older adults with comorbidities [9].  

Functional status has a dramatic impact on life expectancy. For example, men and 
women aged 75 without limitations have a life expectancy of 5 years longer than those with 
ADL limitations and more than 1 year longer than those with mobility limitations [10]. The 
authors believe that older people want to live a active and independent life. Assessing 
cognitive and functional status can help identify factors that could disrupt this. Among 
these factors we find: natural aging, chronic diseases (cardiac, metabolic), sedentary 
lifestyle, addictive behaviors or addiction, depression and anxiety causing a decrease in 
quality of life [11]. It is important to identify these risk factors and take steps to reduce or 
eliminate them for healthy and independent ageing.  

The study proposed by the authors is important and timely due to the increase in 
the number of people of young senescent age living with cognitive conditions such as 
Alzheimer's disease, dementia and other cognitive disorders. The incidence of cognitive 
impairment in elderly patients with multiple diseases is much higher compared to the 
elderly in general [12,13].  

Study of Peng [14] points out that cognitive impairment can be reversible and 
based on assessments, as shown by Ruan's research [15], the risk of affecting elderly 
patients can be predicted. Because of this, assessing cognitive functions is crucial in 
diagnosing, monitoring and recovering them. Addressing functional status in older people 
is important and current due to the increasing number of people living with chronic or 
acute conditions that affect daily activities.   

Deconditioning of the musculoskeletal, neuro-endocrine, cardiovascular, renal 
and digestive apparatus can negatively influence the functional status by limiting the effort 
capacity specific to senescent age. Understanding the relationship between impaired 
functional status and impaired cognitive function can help identify and develop specific 
interventions to prevent and manage cognitive deterioration at the same time. There are 
studies [16-18] that demonstrate that impaired physical function is associated with reduced 
cognitive performance.  

Functionally impaired senescent people tend to avoid participating in social 
activities, creating interpersonal contacts, both activities having a role in mental and 
cognitive stimulation [19]. Authors (John, Shimada) [20,21] have suggested that functional 
status impairment caused by stress, other chronic or acute conditions, is a state of 
vulnerability plus possible cognitive impairment, representing an additional risk for 
senescent people. Thus, Marlon [22] believes that in the evaluation of elderly patients, in 
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addition to functional assessment elements, tests to assess a possible cognitive risk should 
be included.  
Many neurodegenerative disorders increase in prevalence with age.  

Therefore, the need for rehabilitation treatment in this segment of the population 
is very high, with functional loss being the most prominent condition for admission of 
elderly people to rehabilitation centers. Rehabilitation in the elderly is an important tool in 
regaining autonomy, associated with substantially reducing the burden of social and 
health costs [23].  

Sarcopenia, the reduction in muscle mass and strength that occurs with aging, is 
considered one of the major causes of disability in older people. Surprisingly, criteria that 
could help a clinician identify people with impaired muscle function are still missing. 
Using data from a large representative sample of the general population, we examined 
how calf muscle function and surface area change with aging and affect mobility in men 
and women without neurological conditions [24].  

In another study the authors reported that repeated physical activity can reduce 
the inflammatory process and oxidative stress, helping to maintain a normal weight and 
diminish visceral fat. WHO has developed a physical activity plan for 2018-2030 and has 
shown that physical activity is necessary to achieve prophylaxis of noncommunicable 
diseases associated with a reduced risk of cardiovascular disease. For an adult, 150 
minutes/week of moderate-intensity physical activity or 75 minutes/week of high-intensity 
aerobic physical activity is recommended [25]. 

Multicomponent exercise programmes adapted to people's functional capacity are 
fundamental for maintaining mobility, musculoskeletal function and optimal function of 
other body systems (neurological, cardiovascular, respiratory, endocrine) [26]. In short, 
physical exercise throughout life can help mitigate the loss of many properties affected by 
aging, especially when the latter is accompanied by an inactive lifestyle and the benefits 
can also be obtained in fragile people who start exercising in old age. Multicomponent 
programmes combining mainly aerobic and resistance training should be included in older 
elderly [27]. Making individuals maintain adequate levels of physical activity throughout 
their lives could prevent declines in physical function, which would be of major 
importance for public health [28].   

The findings of this systematic review and meta-analysis of randomized controlled 
trials show that exercise interventions improve physical function in older adults in 
residential care, regardless of their functional or cognitive status, including by improving 
functional independence for activities of daily living (e.g., higher scores in the Barthel 
index), as well as in various measures of muscle strength, physical performance, balance 
and flexibility [29].  

Older people face various problems and require a multisectoral approach 
involving contributions from diverse disciplines in health, psychology, nutrition, sociology 
and social sciences [30].  In this context, applying weight loss programs used to improve 
disability and reduce pain can help reduce the values of inflammatory biomarkers [31]. In 
older age, the passage of time is linked to a large number of specific physical changes, such 
as gray hair, wrinkling of the skin, and changes in reproductive capacity, immune system 
response, and cardiovascular functioning. An interesting question about these physical 
changes is whether they are inevitable, natural consequences of aging.  

In fact, research shows that some of the changes we consider normal aspects of 
aging are modifiable, preventable, and linked to lifestyle choices and cultural practices [32]. 
Life expectancy is accompanied by a higher incidence of multiple chronic conditions, 
despite unprecedented advances in prevention, diagnosis and treatment. Aging is the 
biggest risk factor for many life-threatening conditions, including cardiovascular disease, 
neurodegeneration and cancer [33].  
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1. Materials and Methods  
The aim of the paper is to assess the cognitive and functional status of a segment 

of the population for a senescent age group. These assessments can help develop 
intervention strategies to improve the cognitive and functional status of these individuals 
as well as promote a healthy and active lifestyle.  Hypothesis of the work: The assessment 
of cognitive and functional status in a segment of the population during senescence can 
identify certain problems and deficiencies in cognitive and physical functioning and can 
help develop physical activities to optimize the cognitive and functional state of senescent 
people 

Objectives of the work: Identification of the cognitive and functional profile of the 
studied age group; Identifying risk factors for cognitive and functional deterioration; 
Proposing physical activities to improve cognitive and functional status. 

Organization and conduct of the experiment: In order to assess cognitive and 
functional assessment that took place within the C. F. Suceava Ambulatory and 
Interdisciplinary Research Centre for Motricity Sciences and Human Health from Faculty 
of Physical Education and Sport, a sample of 30 people aged between 63 and 84 years was 
established. Height and weight data were collected to calculate their Body Mass Index 
(BMI) and to assess their physical performance.  

Subjects underwent physical tests that included the standup test, the 6-minute 
walk test, and the 1kg weight lifting test. These tests were conducted to assess the subjects' 
muscular strength and endurance, as well as the test of cognitive abilities or mental 
functioning. The duration of the testing period was one week during September 2023. We 
suggest that this data can help us develop personalized health and physical performance 
improvement programmes, tailored to the individual needs of participants, to be used over 
6 months in 2024. 

The criteria for the proposed sample are as follows: 
• Inclusion criteria: Age 60 to 85 years; Good health status; Adequate cognitive ability; 

Ability to exercise; Willingness and signed informed consent.  
• Exclusion criteria: Age under 60 or over 85; Presence of a pathology or medical condition; 

Absence of signed informed consent. 
In the study "Regular Aerobic Exercise Prevents and Restores Age-Related 

Declines in Endothelium-Dependent Vasodilatation in Healthy Men", [34] results indicate 
that regular aerobic exercise can prevent declines in endothelium-dependent vasodilation 
and restore levels in healthy middle-aged men and older, previously sedentary men. This 
may represent an important mechanism by which regular aerobic exercise reduces the risk 
of cardiovascular disease in this population [34]. Specific exercises can be proposed to 
improve the cognitive and functional state of study participants. These activities may 
include exercise programs, occupational therapy, social work, etc. In this regard, we 
propose a Model Intervention Program for improving cognitive and functional status 
through Aquagym recovery.   

The rehabilitative aquarobics (aquagym) is a form of activity performed in water, 
offering numerous benefits and satisfactions regarding physical and mental health during 
senescence," water will be used at a temperature of between 320 -350 C so as not to change 
the body's thermal balance. After the pre-warm-up that takes place at the edge of the pool 
through isometric exercises / stretching, we will continue with exercises in shallow water. 
In the first week, the exercises will take place face to face with the specialist guide and 
depending on the patient's tolerance, following the same principle of gradual increase of 
physical effort based of the complexity of aquatic activity" [35].  

General objectives of the program: Increasing and maintaining joint mobility and 
flexibility; Optimizing cognitive abilities by stimulating blood flow to the brain, improving 
memory, concentration, etc.; Optimizing the emotional state by performing physical 
exercises releasing endorphins, hormones of happiness, which can reduce stress, anxiety 



Balneo and PRM Research Journal 2023, 14, 4 5 of 12 
 

 

and depression; Cognitive stimulation through socialization and interaction with other 
participants. 

Content: Walking through water: standing still, walking back and forth or walking 
in circles to improve blood circulation and work lower muscles; Buoyancy exercises for 
arms and legs; Stretching and flexibility exercises; Resistance and toning exercises; Balance 
exercises; Breathing and relaxation exercises. It is important to take into account and focus 
on the safety and adaptability of the exercises according to the individual needs and 
capabilities of each participant.  

 
2. Results 

For the interpretation and analysis of the data we used the mathematical-statistical 
method based on the following statistical indicators: 

• Mean (X)- This measure is useful to understand the central level of the data and to make 
comparisons between different groups or datasets. 

• Standard deviation (σ)-This indicator measures how much individual values differ from 
the mean of the data set. The higher the standard deviation, the more varied and dispersed 
the data. 

• Coefficient of variation (CV%)- This represents the relative variability of the data and is 
useful in comparing the relative dispersion of different data sets. It allows comparison of 
variability between data sets that have different means, expressing variability as a 
percentage of the data set mean. 

• The statistical calculation was carried out using Excel, which is a useful tool for performing 
statistical calculations and analysis in an efficient and accurate way. 

 

 
Figure 1. Calculation of statistical indicators concerning the average (X), standard deviation 

(α)and coefficient of variability (CV%)- Somatic data of the target group  
 

The age range of the subjects is between 63 and 84 years, height ranges from 152 
to 196 centimeters, weight is between 50 and 115 kilograms, and Body Mass Index (BMI) 
ranges from 19.53 to 40.75. 
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Figure 2. Calculation of statistical indicators concerning the average (X), standard deviation (α)and 

coefficient of variability (CV%)-Functional tests of the target group 
 

Lifting test (no, Lifts/60 sec): Number of lifts performed in 60 seconds, with values 
between 7 and 22. 6-minute walking test (distance in m): Walking distance in 6 minutes, 
ranging from 220 to 480 meters. 1 kg weight lifting test (number of lifts/30 sec): Number of 
lifts performed in 30 seconds, with values between 7 and 15. 

 

Figure 3. Calculation of statistical indicators concerning the average (X), standard deviation (α)and 
coefficient of variability (Cv%)- Cognitive test of the target group 

 
These scores represent the subjects' performance on the test at the initial stage, and 

the value of each score may have specific significance in the context of the associated 
questions or tasks. There is a high consistency in the responses or performance of the 
subjects, since the values are almost identical for each subject (from 1 to 30). There was 
uniformity in the responses of the data, having almost all values identical for each subject. 
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Figure 4. BMI classification of the target group 

 
The data in Figure 4 show us how many people in the sample proposed for the 

study are in each weight category. Data shows that most people tested have tendencies 
towards overweight or obesity 

 
Table 1. Correlation between physical tests and BMI 

 
Fitness Variable Correlation with BMI 

r- Lifting test (60 sec) and BMI 0,21 

r- Distance (test de 6 min) and BMI 0,11 
r- Weight lifting 1kg (30 sec) and BMI -0,08 

 

 
r- Lifting test (60 sec) and BMI(0.21)- correlation coefficient of 0.21 indicates a weak positive 
correlation between lifting test and BMI. This could mean that, in general, people with a 
higher BMI tend to score higher on the chair lift test, but the relationship is a weak one. 
r- Distance (6 min test) and BMI (0.11)- the correlation coefficient of 0.11 indicates a positive 
and weaker correlation between the 6 min walk test and BMI. This may suggest that people 
with a higher BMI may tend to have slightly poorer results on the 6-minute walk test, but 
the relationship is very weak. 
r- 1 kg weight lifting (30 sec) and BMI (-0.08)- the correlation coefficient is negative and 
very weak (-0.08).  
 

 

Figure 5. Correlation (r) between physical tests and BMI 
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This indicates a very weak and negative correlation between the 1 kg weight lifting 
test and BMI. There may be a very slight tendency for people with a higher BMI to perform 
slightly worse on this test, but the association is almost non-existent. 

 
               Table 2. Correlation between physical tests and cognitive test 

Fitness Variable Correlation with cognitive test 

r- Lifting test (60 sec) and cognitive test 0,20 

r- Distance (6 min test) and cognitive test 0,26 

r- Weight lifting 1kg (30 sec) and cognitive test 0,23 

 
 

 

Figure 6. Correlation (r) between physical tests and cognitive function 

 

These correlations indicate the degree of association between physical and cognitive 
performance on these tests. The values of the correlation coefficients are quite small, 
ranging from 0.20 to 0.26. This indicates a weak to moderate correlation between physical 
test scores and cognitive performance. Thus, there is an association, but it is not very strong 
between physical and cognitive test scores. It should be noted that the correlation does not 
always indicate a direct causal relationship between the two variables, but only a statistical 
association between them. 

 
3. Discussion  

Various research emphasise the importance of studying and understanding adults 
for developing a complete perspective on contemporary society. The objective [36] was 
assessing the impact of self-assessment of general, physical and mental health on 
functional decline and mortality in older adults. The findings indicate that self-assessment 
of overall health and specific dimensions of health are significant and independent 
predictors of functioning and mortality in this age group. In study [37] the author confirms 
that the methodical approach, based on objective measurements, address essential aspects 
of functionality, such as assessment of daily activities, cognitive status, mental health, 
social networks, mobility and risk of falls, nutrition, sensory impairments, etc. as well as 
"ensuring primary and secondary prevention is also increasingly important for older 
people". Authors [38] state that „ Static and dinamic balance are factors of major 
importance in the manifestation of human motor skills at a higher level”. Exercise prevents 
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physical disability of elderly patients diagnosed with musculoskeletal disorders by 
retaining functional independence [39].  

Elderly patients with functional impairment and requiring medical rehabilitation 
have altered nutritional, physical and psychological markers. If they also have cognitive 
impairment associated with anxiety, physical function is greatly influenced, which 
requires prompt management [40].  

A study found an association between measures of physical function and cognitive 
performance among older South African adults, even among those with high levels of 
functioning. The authors believe that further investigation is needed to assess the extent to 
which exercise can improve functional capacity and its impact on cognitive performance 
[41].  

According to another study, cognitive ability is found to predict not only physical 
function, but also how it changes in older people. Cognitive status appears to provide 
valuable information for assessing changes associated with the disability process - both in 
terms of functional limitations and disability. Findings about the increased 
interdependence between cognitive status and physical function over time also support 
the idea that cognitive function may play a more significant role in the disability process 
as we age [42].  

Other studies have investigated the economic impact on cognitive function in 
adults. According to the authors' research there is an independent association between 
current economic status and cognitive function in adults over 60 [43].  

Other authors longitudinally investigated the link between catastrophic cognitive 
decline and various aspects of functional status, including functional limitations that are 
rarely explored in recently published studies [44].  

Through statistical analysis, a group of six clinical measures was identified that 
had the ability to predict cognitive function after one year among older adults. Other 
clinical measures that have been identified include 1) assessment of fall risk, 2) 
measurement of muscle strength, 3) analysis of cardiovascular function, and 4) assessment 
of physical activity level [45].  
The findings of the studies underline the importance of regular cognitive and functional  
assessments of elderly population. The assessments can serve as crucial tools for risk 
evaluation and the development of appropriate care interventions. Also assessments bring 
a important contribution to maintaining and improving quality of life as people age. 
 

4. Conclusions: 
The data collected suggest that there is a significant association between subjects' BMI and 
their  
performance in physical tests. More specifically, higher BMI is associated with an increased 
number of lifts and less exercise in the 6-minute test, compared to subjects who have a 
lower BMI. 
The study points out risk factors that may contribute to cognitive and functional 
deterioration in  
the older population. These factors may include chronic diseases, lifestyle, genetic or other 
environmental factors. 
Based on the results obtained, physical activities can be proposed to improve the cognitive 
and  
functional status of the subjects studied. Exercise programs will be carried out from the 
Aquagym recovery programme. 
The study can identify risk factors that may contribute to cognitive and functional 
deterioration  
among the senescent population. These factors may include chronic diseases, lifestyle, 
genetic or other environmental factors, „The adult woman has a complex of endocrine 
metabolic changes that can influence and cause various disorders in the body regarding 
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the decrease of functional and regulatory capacities. The involuntary changes in a woman's 
aging highlight both the appearance and the functionality” [46].  
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