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Abstract

Aim: The aim of this study is to examine the relationship between nutrition, physical activity and biochemical parameters in non-
smokers aged 65 and over.

Material and Method: The study was completed with 180 participants in the cardiovascular surgery outpatient clinic of a public
hospital located in Central Anatolia, Tiirkiye. Data were collected using a questionnaire form prepared by the researchers. Independent
sample t-test and Pearson correlation test were used in the analysis of the data.

Results: The mean age of the participants was 72.3615.65 years, 56.7% were illiterate, 60% had less income than expenses, and
73.3% had chronic diseases. It was determined that individuals who consumed at least one serving of fruit/vegetables per day had
significantly lower glucose (p<0.05) and HDL (p<0.05) levels compared to those who consumed more. Participants who exercised
for at least 30 minutes three times a week had significantly higher B9 levels (p<0.05). Fish consumption was associated with lower
glucose, creatinine, cholesterol, HDL and B12 levels (p<0.05).

Conclusion: The study emphasizes that regular nutrition and physical activity have a significant effect on biochemical parameters in
elderly individuals. It is recommended that social policies be implemented to improve nutrition and exercise habits in order to promote
healthy aging, improve quality of life and support better health outcomes among the elderly population.
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INTRODUCTION Theaging processisinfluenced by many variables, including
biological, environmental, genetic, and socioeconomic
factors (3). Lifestyle factors such as dietary habits, level of
physical activity, presence of chronic diseases, and use of
tobacco and alcohol can determine the pace of aging and
the quality of life of individuals (4). Additionally, genetic
predisposition and environmental factors also shape the
biological processes of aging. For example, healthy dietary
habits and regular exercise contribute to healthier aging by
reducing inflammation and oxidative stress levels in the
body of elderly individuals (5).

The number of elderly people worldwide is rapidly
increasing. According to the United Nations' 2022 report,
the global population aged 60 and over is around 1.1
billion, and this number is expected to reach 2.1 billion
by 2050 (United Nations, 2022) (1). A similar increase
is observed in Tirkiye, as well; according to data from
the Turkish Statistical Institute (TUIK), as of 2023, the
population aged 65 and over is approximately 9.5 million,
constituting 11.6% of the total population (TUIK, 2023)
(2). These figures indicate that Tirkiye has a rapidly
aging population, emphasizing the growing importance of With the aging process, individuals' nutrition and
efforts to protect the health and improve the quality of life  physical activity habits play a critical role in determining
of elderly individuals. their health status (6). Regular nutrition and exercise
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habits have a significant impact on regulating various
biochemical parameters, especially in elderly individuals
who do not smoke (7). While smoking can contribute to
the development of many diseases by triggering oxidative
stress and inflammation processes (8), the impact of
nutrition and exercise on the biochemical parameters of
non-smoking individuals has not yet been fully understood.

Studies have shown that healthy nutrition and regular
physical activity have positive effects on cardiovascular
health, metabolic balance, and overall quality of life in
elderly individuals (9). Additionally, exercise is known to
have beneficial effects on biochemical parameters such
as blood glucose, cholesterol, and triglycerides (10).
Therefore, examining the relationship between nutrition
and exercise habits and biochemical parameters in non-
smoking elderly individuals can play an important role in
supporting the healthy aging process of this group.

In this study, the aim is to investigate the relationship
between nutrition and exercise habits and certain
biochemical parameters in non-smoking elderly individuals,
in order to obtain scientific data that will support strategies
for improving the quality of life and healthy aging of elderly
individuals.

MATERIAL AND METHOD
Study Desing and Ethical Considerations
This research is a cross-sectional study.

The study protocol was approved by the clinical ethics
committee of the hospital where the research was
conducted (Yozgat Bozok University Clinical Research
Ethics Committee date: 22/09/2022, number: 2017-KAEK-
189_.2022.09.22_02). Informed voluntary consent was
obtained from all participants (prepared in 24-point Times
New Roman font for the elderly to read, read slowly and in
an understandable manner by the researcher accompanied
by the participants) and the rules of the Declaration of
Helsinki were followed.

Population and Sample

The study population consisted of elderly individuals who
visited the cardiovascular surgery outpatient clinic of a
research and practice hospital in Central Anatolia between
January and March 2024. In this cross-sectional study,
240 elderly patients visited the clinic during the specified
period. The study sample included all patients (n=180)
who met the inclusion criteria and agreed to participate in
the research. Patients were enrolled in the study based on
the order of their outpatient clinic visits.

Data Collection

Data were collected between January and March 2024
using a two-stage process. The first stage involved a
questionnaire on sociodemographic characteristics,
nutrition, and exercise habits, conducted face-to-face by the
researcher Participants were asked survey questions, and
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theirresponses wererecorded. Theirheightand weight were
measured, and their Body Mass Index (BMI) was calculated.
To ensure clarity for elderly participants, questionnaires
were prepared in 24-point Times New Roman font and
read aloud slowly. Individuals with any food intolerance,
those using medications affecting vitamin absorption
(e.g., Methotrexate, Carbamazepine, Sulfonamides), those
taking medications for gastrointestinal conditions (e.g.,
Crohn's Disease, Ulcerative Colitis, and Proton Pump
Inhibitors), and individuals with conditions such as cancer
or rheumatic diseases were excluded from the study. In the
second stage, blood samples were taken, and biochemical
parameters such as glucose, cholesterol, creatinine,
HDL, B9, and B12 were analyzed. Blood samples were
collected by nurses in the hospital's blood collection unit
and analyzed by the primary researcher in the hospital's
laboratory.

Data Collection Forms

The data collection forms included questionnaires that
gathered sociodemographic information (such as age,
education level, income, chronic disease status, etc.) as
well as details about participants' nutritional and exercise
habits. Nutrition habits and physical activity levels
were assessed through self-reported questionnaires.
Participants were asked to provide information on the
foods they consumed and the exercises they performed
over a specific period. The data related to nutrition and
physical activity were collected in a way that accurately
reflects the participants' habits (Daily portions of fruits
and vegetables consumed, pasta consumption, regular
weekly fish consumption, breakfast habits, and weekly
exercise duration). In addition, blood values were analyzed
to measure biochemical parameters.

Data Analysis

Data were analyzed using SPSS 25. Descriptive statistics
(frequency, percentage, mean, standard deviation) were
used. Normality was tested using the Shapiro-Wilk test,
and comparisons between nutrition/exercise habits and
biochemical parameters were made with an independent
sample t-test. Pearson correlation was applied for
continuous variables, with statistical significance set at
p<0.05.

RESULTS

The demographic characteristics of non-smoking elderly
individuals are presented in Table 1. The average age of
the participants is 72.3615.65 years, and the average BMI
is 28.6814.62. 56.7% of the individuals are illiterate and live
in the city center, 83.2% are not employed, 60% have an
income less than their expenses, and 73.3% have a chronic
illness. Among the elderly with chronic illnesses, 45.4%
have both hypertension and diabetes (Table 1).

Table 2 presents the comparison of certain health
behaviors of the participants with their blood parameters.
Individuals who regularly consume at least one portion
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of fruit per day have statistically significantly lower blood
glucose, cholesterol, and HDL levels compared to those
who consume more fruit (p<0.05). The frequency of
consuming at least one portion or more of fruit daily does
not affect the blood creatinine, B9, and B12 levels of the
participants (p>0.05).

Individuals who regularly consume at least one portion of
vegetables per day have lower B12 and glucose levels and
higher HDL and B9 levels compared to those who consume
more vegetables, and this difference is statistically
significant (p<0.05). The frequency of consuming at least
one portion or more of vegetables daily does not affect
the creatinine and cholesterol levels of the individuals
(p>0.05). Participants who consume at least one portion of
fish per week have statistically significantly lower glucose,
creatinine, cholesterol, HDL, and B12 levels compared to
those who do not consume fish (p<0.05). The frequency of
consuming at least one portion of fish per week does not
affect the B9 levels of the participants (p>0.05).

Participants whoregularly have breakfast have statistically
significantly lower HDL and B12 levels compared to
those who do not (p<0.05). The habit of having breakfast
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does not affect the glucose, creatinine, cholesterol, and
B9 levels of the participants (p>0.05). Participants who
engage in physical activity for at least 30 minutes three
times a week have statistically significantly higher B9
levels compared to those who do not exercise (p<0.05).
The regular exercise habit (at least 30 minutes three
times a week) does not affect the glucose, creatinine,
cholesterol, HDL, and B12 levels of the participants
(p>0.05) (Table 2).

The correlation of participants' age and BMI with certain
biochemical parameters is presented in Table 3. There
is a statistically significant weak positive relationship
between individuals' ages and cholesterol levels, and a
statistically significant weak negative relationship with B9
and B12levels (p<0.05). There is no statistically significant
relationship between participants' ages and creatinine
or HDL levels (p>0.05). A statistically significant weak
negative relationship was found between individuals'
BMI and creatinine levels, a weak positive relationship
with B9 levels, and a moderate positive relationship
with cholesterol and HDL levels (p<0.05). There is no
statistically significant relationship between participants'
BMI and B12 levels (p>0.05).

Table 1. Distribution of some demographic characteristics of the participants

Characteristics
Average age (Min.-Max.)
Average BMI (Min.-Max.)
llliterate
Education
Primary education
Village/district
Place of residence
City
Yes
Employment status
No
Income less than expenses
Income status Income equal to expenses
Income more than expenses
Present
Chronic illness status
Absent
Heart disease
Hypertension
Chronic diseases* Diabetes

Hypertension-hypothyroid

Hypertension-diabetes

*It has been calculated based on n=132

n %
72.3615.65 (65-89) years

28.68+4.62 (20.20-36.74) kg/m?

102 56.7
78 43.3
78 43.3
102 56.7
30 16.7
150 83.3
108 60.0
66 36.7
6 313
132 73.3
48 26.7
24 18.2
30 27.7
12 9.1
6 4.5
60 45.4
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Table 3. Correlation of age and BMI with certain biochemical parameters
Cholesterol (mg/dL),

Creatinine (mg/dL),

N (0.7-1.2) N (3-200)
r=0.116 r=0.249
Age (year)
p=0.184 p=0.028
r=-0.262 r=0.588
BMI kg/m?
p=0.002 p=0.000

HDL ( mg/dL), VitB9 (ng/ml) VitB12 (pg/ml)
N (35-55) N (3-17) N (200-800)
r=0.204 r=-0.217 r=-0.187
p=0.073 p=0.005 p=0.012
r=0.346 r=0.165 r=-0.028
p=0.002 p=0.032 p=0.713

*The relationship between blood glucose levels has not been examined due to some participants having diabetes; **N=normal range

DISCUSSION

It was determined that elderly individuals who consume at
least one serving of fruit per week appear to be healthier
in terms of certain biochemical parameters compared to
those who consume larger amounts. Studies have shown
that fruit consumption plays an important role in regulating
blood glucose levels and reducing the risk of cardiovascular
diseases (11,12). In particular, antioxidants and flavonoids
found in fruits can help control blood sugar levels by
increasing insulin sensitivity (13,14). Additionally, the high
fiber content of fruits contributes positively to the blood
lipid profile by reducing cholesterol absorption. There are
also studies indicating that regular consumption of fruits
and vegetables lowers LDL cholesterol levels (15,16).

However, some studies have shown that excessive fruit
consumption, especially those high in fructose, can lead
to an increase in insulin levels and consequently cause
fluctuations in blood glucose (17). In our study, elderly
individuals who consumed more than one serving of fruit
per day were found to have higher levels of HDL, cholesterol,
and blood glucose. Therefore, maintaining a balanced
and moderate fruit intake is important for the healthy
management of blood glucose, HDL, and cholesterol levels.

In our study, consuming one serving of fruit per day or
more did not affect B12 and B9 levels. While regular fruit/
vegetable consumption has been reported to increase B9
levels in the literature, it does not have a direct impact on
B12 levels (18,19). However, in this study, individuals who
consumed more than one serving of vegetables per day
had higher B12 levels but lower B9 levels. This may be
due to the fact that the B9 and B12 levels of the elderly
participants were already within normal reference ranges,
as well as factors such as the diversity of dietary habits,
diet balance, consumption practices, and food sources
among elderly individuals.

Participants who consumed at least one serving of fish per
week were found to have lower levels of glucose, creatinine,
cholesterol, HDL, and B12 compared to those who did
not consume fish (p<0.05). Fish is rich in omega-3 fatty
acids, which have the potential to reduce inflammation
and improve heart health. Omega-3 fatty acids lower
triglyceride levels, increase HDL levels, and reduce the risk
of cardiovascular disease (20). In one study, it was found

that individuals who consumed at least one serving of fish
per week had a significantly reduced risk of developing
heart disease (21,22). These findings support the positive
effects of fish consumption on metabolic health in elderly
individuals.

In this study, fish consumption was found not to affect B12
levels. This may be related to the decreased absorption
of B12 in elderly individuals. During the aging process,
changes in the gastrointestinal system, especially the
reduction in stomach acid production and alterations in
intestinal motility, can negatively impact B12 absorption
(23). Reduced stomach acid makes it more difficult for
vitamin B12 to be released from proteins, leading to
decreased absorption (24). Additionally, certain health
issues common in elderly individuals and the use of
certain medications (e.g., proton pump inhibitors) can
also adversely affect B12 absorption. Therefore, despite
consuming a diet that contains sufficient amounts of
vitamin B12 (such as fish), B12 levels may remain below
the expected range due to absorption issues (25).

In our study, individuals who regularly had breakfast
were found to have significantly lower HDL and B12
levels compared to those who did not have breakfast
(p<0.05). The reason for the low B12 levels may be due
to insufficient consumption of B12-rich foods during
breakfast or absorption problems seen in the elderly.
Reduced B12 absorption related to stomach acid and
intrinsic factor deficiency in elderly individuals may explain
this situation (26). The lower HDL levels in those who had
breakfast could be due to the consumption of processed
carbohydrates or insufficient intake of healthy fats and
proteins during breakfast (27). The fact that glucose,
creatinine, cholesterol, and B9 levels were not affected by
breakfast consumption (p>0.05) indicates that breakfast
did not have a significant impact on these parameters.
Although the literature suggests that breakfast has
positive effects on glucose metabolism, this effect was
not observed in the elderly participants of this study (28).

In our study, participants who engaged in at least 30
minutes of exercise three times a week had significantly
higher B9 levels compared to those who did not exercise
(p<0.05). This finding suggests that physical activity
positively influences folate metabolism and contributes
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to maintaining folate levels in an active lifestyle. It is
indicated that physical activity may help tissues better
absorb essential vitamins like folic acid by increasing
blood circulation in the body (29).

However, it was observed that regular exercise did not
affect glucose, creatinine, cholesterol, HDL, and B12 levels
(p>0.05). The effects of physical activity on biochemical
parameters, especially in elderly individuals, can be
complex. Due to the slower metabolic rate in the elderly
and the lower intensity of physical activity compared to
younger individuals, it may not have created a significant
impact on these biochemical parameters (30). Additionally,
the participants' existing dietary and lifestyle habits may
have also contributed to these results.

Limitations

This study has some limitations. The research was
conducted in a specific region, and the generalizability of
the findings may be limited due to the lack of consideration
of other demographic variables.

CONCLUSION

This study examined the relationship between health
behaviors and biochemical values in elderly individuals,
highlighting the positive effects of a balanced diet and
regular physical activity on overall health. The findings
underscore the critical importance of preventive medicine
and health counseling in maintaining and improving the
well-being of older adults. In particular, family medicine
services play a vital role in helping elderly individuals
monitor their health regularly and adopt healthy lifestyle
habits. Family physicians not only support individuals in
maintaining their health but also contribute to preventing
more severe health problems.

Therefore, it is essential to encourage elderly individuals
to attend regular medical check-ups and pay attention to
their lifestyles. Projects and awareness campaigns that
aim to enhance health literacy within the community could
be a significant step forward. Our study demonstrates
that preventive medicine practices and health counseling
are key to ensuring a healthy and high-quality life for older
adults.
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