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ABSTRACT

Background. The formation and development of the metabolic syndrome (MetS) is largely caused by lifestyle factors.
Many studies have shown that excessive consumption of simple carbohydrates, alcohol, salt, physical inactivity and
smoking increase the risk of MetS.

Objective. The aim of the study was to assess the nutritional status and its relationship with selected lifestyle factors in
elderly people with MetS.

Material and methods. 81 people aged 51-75 participated in the study. According to the guidelines, all tests were performed
on an empty stomach. The comparison of individual quantitative variables between the groups was performed using the
Student's t-test for independent measurements or using the Mann-Whitney U test. The relationship between quantitative
variables was verified with the Spearman's correlation coefficient. All statistical tests were based on a significance level
of p<0.05.

Results. The BMI, the percentage of body fat and the waist circumference significantly exceed the norm for the population
in the examined persons. The responses of respondents aged 51-65 show that 36% of people sweetened their drinks, 65.6%
were salted their food, 51.6% consumed alcohol, and at the age of 66-75, respectively: 47.1%, 52.9%, 41.2%. There was
no correlation between sweetening beverages and salting food and the concentration of glucose and lipids. However,
a positive correlation was found between the amount of salt consumed and the heart rate (r=0.28, p<0.05). In both age
groups, statistically significant differences in the concentration of triglycerides depending on alcohol consumption or
non-consumption were found. Due to the lack of precise data on the amount of alcohol consumed, the correlation between
alcohol consumption and the concentration of glucose and lipids was not analyzed. Physical activity was not undertaken by
39.1% of patients aged 51-65 years and 41.2% of patients aged 66-75 years. In the group of elderly people without physical
activity, a statistically significantly higher glucose concentration was found in relation to those who were physically active
(130 mg/dl vs. 105 mg/dl; p=0.031). Patients aged 51-65 who engaged physical activity had statistically significantly lower
body weight, BMI, waist circumference and lean body mass, which requires further studies.

Conclusions. The anthropometric indices and parameters of MetS patients indicated disturbances in the nutritional
status. Unhealthy lifestyle was shown mainly in the younger group of patients 51-65 years old (they sweetened drinks
more often, salted dishes, consumed alcohol). Patients with metabolic syndrome did not undertake physical activity as
often as recommended.
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STRESZCZENIE

Wprowadzenie. Za powstanie i rozwéj zespotu metabolicznego (MetS) w duzej mierze odpowiadaja czynniki zwigzane
ze stylem zycia. Wyniki wielu badan wskazuja, ze spozycie w nadmiarze wegglowodandw prostych, alkoholu, soli, brak
aktywnosci fizycznej oraz palenie papieroséw zwicksza ryzyko MetS.

Cel. Celem badania byta ocena stanu odzywienia i jego zwiazki z wybranymi czynnikami stylu Zycia u oséb starszych
z MetS.

Material i metody. W badaniu udzial wzigto 81 osob w wieku 51-75 lat. Zgodnie z wytycznymi wszystkie badania
wykonane bylty na czczo. Porownanie poszczegdlnych zmiennych ilosciowych pomiedzy grupami wykonano za pomoca
testu ¢-Studenta dla pomiarow niezaleznych lub za pomoca testu U Manna-Whitneya. Zalezno$¢ pomigdzy zmiennymi
ilociowymi byla weryfikowana wspotczynnikiem korelacji Spearmana. Wszystkie testy statystyczne oparto na poziomie
istotnosci p<0,05.

Corresponding author: Lucyna Pachocka, Metabolic Diseases Clinic, Medical Center, National Institute of Public Health NIH -
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Wyniki. Wskaznik BMI, procent tkanki ttuszczowej oraz obwod talii znaczaco przewyzszaja u badanych oséb norme
dla populacji. Z odpowiedzi ankietowanych w wieku 51-65 lat wynika, ze 36% osob stodzilo napoje, 65,6 % dosalato
potrawy, 51,6% spozywato alkohol, a w wieku 66-75 lat odpowiednio: 47,1%, 52,9%, 41,2%. Nie wykazano zwigzku
pomigdzy stodzeniem napojéw i soleniem potraw a stezeniem glukozy i lipidow. Stwierdzono natomiast dodatnig
korelacje pomiedzy iloscig spozywanej soli a tgtnem (r=0,28, p<0,05). Wykazano w obu grupach wiekowych istotne
statystycznie roéznice w stezeniu triglicerydow w zaleznosci od spozycia alkoholu lub jego niespozywania. Z powodu
braku precyzyjnych danych dotyczacych ilosci spozywanego alkoholu w ciggu 1 tygodnia lub 1 miesigca nie wykonano
analizy korelacji pomigdzy spozyciem alkoholu a st¢zeniem glukozy i lipidow.

Aktywnosci fizycznej nie podejmowato 39,1% pacjentow w wieku 51-65 lat i 41,2% w wieku 66-75 lat. W grupie
0soOb starszych bez aktywnos$ci fizycznej stwierdzono istotnie statystycznie wigcksze stezenie glukozy w odniesieniu
do wykazujacych aktywnos¢ fizyczng (130 mg/dl vs. 105 mg/dl; p=0,031). Pacjenci w wieku 51-65 lat wykazujacy
aktywno$¢ fizyczng mieli istotnie statystycznie mniejszg mase ciata, wskaznik BMI, obwdd talii oraz beztluszczows
masg ciala co wymaga dalszych badan.

Whioski. Wskazniki i parametry antropometryczne pacjentow z MetS wskazywatly na zaburzenia stanu odzywienia.
Niezdrowy styl zycia wykazywata gtdéwnie mlodsza grupa pacjentéw 51-65 lat (czesciej stodzili napoje, solili potrawy,
spozywali alkohol). Pacjenci z zespotem metabolicznym nie podejmowali aktywnosci fizycznej tak czgsto jak jest to

rekomendowane.

Stowa kluczowe: zespol metaboliczny, lipidogram, skiad ciata, pomiary antropometryczne, styl Zycia

INTRODUCTION

Ongoing civilization changes related to technical
progress and the widespread availability of mobile
multifunctional devices are the cause of the increase
in the frequency of metabolic disorders, especially in
the area of carbohydrate-lipid metabolism, leading,
inter alia, to the metabolic syndrome (MetS), which
includes several risk factors for cardiovascular
disease and type 2 diabetes. The 2009 integrated
MetS definition assigns equal levels of importance to
all its components; abdominal obesity as measured
by waist circumference (WC), elevated triglyceride
(TG) levels, low high-density lipoprotein cholesterol
(HDL), elevated blood pressure (BP) and elevated
fasting glucose [1].

For the formation and development of the metabolic
syndrome environmental factors related to lifestyle
correspond to: improper diet (excessive consumption
of simple carbohydrates, salt), insufficient physical
activity, smoking. In contrast, several studies
have shown a significant reduction in the risk of
cardiovascular events and all-cause mortality from the
consumption of light / moderate alcoholic beverages
[2, 3]

Alcohol consumption is positively correlated with
plasma HDL concentration [4]. However, high alcohol
consumption adversely affects abdominal obesity, TG
levels, blood pressure and possibly insulin sensitivity
[5, 6,7, 8].

A meta-analysis of observational studies found
that the beneficial metabolic effect appeared to be
limited to moderate alcohol consumption (<20 g/d for
women and <40 g/d for men) [9]. The consequence of
improper diet is excessive body weight, and the main
method of treating people with metabolic syndrome
is weight reduction and increasing physical activity,
regardless of age. In contrast, inactivity can cause

loneliness, social isolation, progressive disability,
and even premature mortality, especially among the
elderly [10].

This is all the more worrying because we may soon
be observers of the growing percentage of older people
using online social networks.

The aim of the study was to assess the nutritional
status and its relationship with selected lifestyle
factors such as: physical activity, sweetening drinks,
adding salt to food, alcohol consumption in elderly
people with metabolic syndrome, and to compare the
lifestyle of pre-retirement and retired people.

MATERIAL AND METHODS

The study involved 81 people diagnosed with the
metabolic syndrome based on the 2009 consensus,
including 64 aged 51-65 years and 17 people aged
66-75 years. All persons gave their written consent to
participate in the research.

In  accordance with WHO  guidelines,
anthropometric measurements and body composition
tests were performed using the bioelectric impedance
method with the Akern BIA 101 analyzer.
Measurements of height and weight were used in the
study, on the basis of which the body mass index (BMI)
was calculated, which allows to estimate the frequency
of underweight, overweight and obesity. BMI was
assessed according to the criteria indicated by WHO.
Biochemical determinations (lipogram, glucose) were
made by enzymatic methods with the use of Johnson
& Johnson reagents. According to the guidelines, all
tests were performed on an empty stomach. Statistical
calculations were performed using the statistical
program Statistica 6.0. The comparison of individual
quantitative variables between the groups was
performed using the Student’s t-test for independent
measurements or using the Mann-Whitney U test.
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The relationship between quantitative variables was
verified with the Spearman correlation coefficient. All
statistical tests were based on a significance level of p
<0.05.

RESULTS

Table 1 presents the characteristics of people with
metabolic syndrome, taking into account selected
lifestyle factors. Lack of physical activity was found
in 39.1% of people aged 51-65 years and 41.2% of
people aged 66-75 years. In the group of younger
patients, there were more people consuming alcohol
(51.6%) and adding salt to their dishes (65.6%). On
the other hand, more elderly people (66-75 years old)
sweetened beverages (47.1%) and did not drink alcohol
(52.9%) (Table 1). Our study examined the effect of

selected lifestyle factors on body mass index (BMI)
(Figure 1). Statistically significantly higher BMI was
found in physically inactive people compared to active
people (aged 51-65 by 4.1 kg/m? (p<0.05), in the group
66-75 by 3.6 kg/m? (p<0.05). People who consumed
alcohol had a lower BMI than those who declared not
drinking alcohol (in the 51-65 age group by 1.9 kg/m?,
and in the 66-75 age group by 1.6 kg/m?). BMI values
were found in both age groups in people who sweeten
drinks and add extra salt (Figure 1). In the group
of physically inactive elderly people, a statistically
significantly higher glucose concentration was found
in relation to physically active people (130 mg/dl
vs 105 mg/dl; p = 0.031) (Table 2). People aged 51-
65 years old demonstrating physical activity had
statistically significantly lower body weight, BMI,
waist circumference and lean body mass (Table 2).

Table 1. Characteristics of the studied patients with metabolic syndrome

Patients aged Patients aged Patients aged
51-75 years (total) 51-65 years 66-75 years
n 81 64 17
Physically active person, n (%) 49 (60.5) 39 (60.9) 10 (58.8)
Physically inactive person, n (%) 32 (39.5) 25 (39.1) 7 (41.2)
Alcohol drinkers, n (%) 40 (50) 33 (51.6) 7 41.2)
Non-alcohol drinkers, n (%) 40 (50) 31 (48.4) 9(52.9)
Persons who sweeten drinks, n (%) 31 (38.3) 23 (35.9) 8 47.1)
Persons who not sweeten drinks, n (%) 50 (61.7) 41 (64.1) 9 (52.9)
Persons who salt food, n (%) 51 (63) 42 (65.6) 9 (52.9)
Persons who do not add salt to food, n (%) 30 (37) 22 (34.4) 8 @47.1)
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AF - persons physically active, BAF - persons physically inactive, SA - alcohol drinkers, BSA - non alcohol
drinkersconsumption, SN - persons who sweeten drinks, BSN - persons who non-sweeten drinks, SP - persons who salt
food products and meals, BSP - persons who do not add salt to food products and meals, BMI - body mass index

Figure 1. Influence of lifestyle factors on BMI in patients aged 51-75 years with metabolic syndrome
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The following tables examined the effect of
alcohol consumption (Table 3), sweetening drinks
(Table 4) and salting meals on a plate (Table 5) for
blood pressure, heart rate, lipids and glucose serum
level, body weight, waist circumference, total water
content (TBW), lean mass (FFM), and body fat
mass (FM). BMI, percentage of body fat and waist
circumference are well above the norm for the study
population. The responses of respondents aged 51-
65 show that 36% of people sweetened their drinks,
65.6% added salt to their meals, 51.6% consumed
alcohol, and at the age of 66-75, respectively: 47.1%,
52.9%, 41.2%. There was no correlation between the
sweetening of beverages and the salting of dishes and
the concentration of glucose and lipids. However,
a positive correlation was found between the amount
of consumed salt and heart rate (r = 0.28, p <0.05).
In both age groups, statistically significant differences
in the concentration of triglycerides were found
depending on the consumption or non-consumption of
alcohol. Due to the lack of precise data on the amount
of alcohol consumed, the correlation between alcohol
consumption and the concentration of glucose and
lipids was not analyzed. In the group of elderly people,
a statistically significantly higher blood glucose
concentration was found in relation to physically active
people (130 mg/dL vs 105 mg/dL; p = 0.031). Patients
aged 51-65 years who showed physical activity had
statistically significantly lower body weight, BMI,
waist circumference and weight of adipose tissue.

DISCUSSION

Lifestyle is undoubtedly a very important factor
influencing human health, regardless of age. Dietary
preferences, physical activity and maintaining
a healthy body weight play an important role in
counteracting civilization diseases, such as diabetes,
cardiovascular diseases, cancer, especially of the large
intestine, osteoporosis and depression [11, 12, 13].
Meta-analyzes of long-term prospective cohort studies
and short-term randomized controlled trials indicate
that total sugars or sugar-sweetened beverages are
associated with a higher risk of metabolic syndrome
and type 2 diabetes [14, 15, 16]. Sugar-sweetened
beverages (SBB) are not as filling as solid foods,
which can lead to excessive energy consumption. In
our study, a significant proportion of patients in both
age groups sweetened their drinks, with more people
consuming sugar in the elderly (47.1%). However, no
correlation was found between the sweetening of the
beverages and the concentration of glucose or TG in
the blood serum. However, meta-analyzes of long-
term prospective cohort studies and short-term RCTs
have shown that total consumption of sugar or sugar-
sweetened beverages (SSB) is associated with weight

gain or a higher BMI [11], a greater risk of diabetes
[14, 16], dyslipidemia [17] and hypertension [18, 19].

However, it was found that lowering blood pressure
was significantly influenced by salt restriction, while
diets rich in sodium chloride increased blood pressure
in people with metabolic syndrome compared to
people without this syndrome [20]. In our study,
63% of people salted their meals on a plate, despite
the fact that they had previously been diagnosed with
metabolic syndrome, mainly in the age group 51-65,
who had a statistically significantly higher heart rate
compared to people who did not salt their dishes. A risk
factor for metabolic syndrome and mortality is lack of
physical activity (r=0,28, p<0,05). Regular physical
activity is associated with a reduced risk of MetS,
type 2 diabetes, ischemic heart disease, cognitive
impairment, depression and osteoporosis [21]. Doctors
recommend regular aerobic training to prevent MetS:
walking, cycling, and swimming [22, 23]. People with
obesity are recommended 60-90 minutes of moderate-
intensity training in combination with a properly
balanced diet. Part of this decline in performance with
age can be prevented by regular exercise. Exercise is
a planned and conscious attempt, at least in part, to
improve fitness and health and maintain mental well-
being. Part of the decline in insulin sensitivity in the
elderly is due to lack of exercise. Experts recommend
that older people engage in moderate-intensity
physical activity, such as brisk walking for at least 30
minutes 5 days a week (150 minutes/week) or high-
intensity physical activity for at least 20 minutes three
days a week [24].

Lima and the team showed that the three-month
training program consisting of aerobic exercise
had a positive effect on the reduction of abdominal
fat, blood glucose concentration and an increase in
the maximum VO, max in people exercising with
metabolic syndrome. However, this did not affect the
blood pressure values [25]. The Navigator trial studies
showed that for every additional 2,000 steps per day,
the risk of cardiovascular events was reduced by 10%
[26], diabetes by 5.5% [27], and the risk index of the
metabolic syndrome was 0.29 z-score [28]. In a Finnish
3-month intervention study involving 78 subjects with
impaired oral glucose tolerance, an improvement in
some cardiometabolic markers was observed in those
taking an average of 5,576 steps per day compared to
4,434 steps per day in the control group [29]. Ina 5-year
study of approximately 500 Australians, there was
a 13% reduction in the risk of dysglycemia for every
1,000 steps per day (as measured by a pedometer)
and an increase in the number of steps over 5 years,
which is favorably associated with obesity and insulin
sensitivity [30].

Regarding mortality, research in Australia
(n = 2576) [31], Great Britain (n = 1,655) [32] and
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Japan (n = 419) [33] have shown that a higher number
of steps (as assessed by a pedometer or accelerometer)
is associated with lower mortality rates during follow-
up ranging from 5 to 10 years. For Australians, every
1,000 steps per day increase was associated with a 6%
risk reduction, and for British participants, for a 14%
risk reduction. Among Japanese participants, only the
most active quartile, with an average of 10,241 steps
/ day, experienced a significant reduction in risk;
however, the statistical power was limited. A study
by Min Lee and his team published in 2019 in the
journal JAMA found that in women aged 72, around
4,400 steps/day was significantly associated with
lower mortality compared to around 2,700 steps/day.
The recommended 10,000 steps per day has also been
found to be of limited scientific basis, having shown
that around 7,500 steps per day are associated with
lower mortality [34]. On the other hand, the Statistics
Poland (GUS) research showed that 73.4% of Poles
aged 50-59 were physically inactive [35]. The report
of the Ministry of Sport and Tourism shows that only
12-15% of the elderly were active in line with WHO
recommendations [36]. Low physical activity and age
entail changes in body composition, which result in
increasing body fat, loss of muscle mass and strength.
The total body hydration as well as the proportions
between the extracellular and intracellular water
content are also changing in an unfavorable direction.
The changes in body composition that occur during
the aging process are inherently unfavorable. They
also include disproportions in body composition, i.e.
changes in the direction of a decrease in lean body mass
(including muscle mass), with a simultaneous increase
in adipose tissue (both subcutaneous and deposited
between internal organs). Therefore, a natural
consequence is the appearance of visceral obesity,
which is responsible for a number of cardiovascular,
internal secretion and immune diseases. This obesity
may contribute to the cascade of metabolic changes
typical of the metabolic syndrome, which is one of the
most serious risk factors for cardiovascular diseases
[37].

In the inhabitants of Biala Podlaska (Poland),
abdominal obesity based on the waist circumference
was found in 72.23% of women (WC>88 cm) and
41.35% of men (WC>102 cm) [38].

In our study physical activity was not undertaken
by 39.1% of patients aged 51-65 years and 41.2% of
patients aged 66-75 years. In the group of elderly people
without physical activity, a statistically significantly
higher glucose concentration was found in relation to
those who were physically active (130 mg/dl vs. 105
mg/dl; p=0.031). Patients aged 51-65 who showed
physical activity had statistically significantly lower
body weight, BMI, waist circumference and lean body
mass, which requires further studies.

CONCLUSIONS

The anthropometric indices and parameters of
MetS patients indicated disturbances in the nutritional
status. In both age groups, patients consuming alcohol
were found to have statistically higher concentration
of triglycerides. In the group of younger patients
without physical activity, body weight and BMI
were statistically significantly higher. In the group of
older patients without physical activity, statistically
significantly higher glucose concentration was found.
A statistically significantly higher heart rate was also
found in people aged 51-65 years using food.

Unhealthy lifestyle was shown mainly by the
younger group of patients 51-65 years old (they
sweetened drinks more often, salt dishes, consumed
alcohol).

Patients with metabolic syndrome did not undertake
physical activity as often as recommended.

Modification of eating habits and reduction of
alcohol consumption in combination with increased
physical activity may reverse this unfavorable trend.
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