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Abstract

Introduction: One of systemic changes connected to body ageing is the change of body content and the 
possibility of formation and/or intensification of insulin resistance, dyslipidemia and hypertension symptoms.

Material and methods: The research was conducted on 68 women aged 65-85 with body mass index (BMI) 
of 25.3 to 44.5 kg/m2 who have been educated for four months. The energy and nutritive value of 204 daily 
food rations (DFRs) was evaluated twice: first days of October and – after the diet correction and implementa-
tion of the basic rules – from the end of January. The measurements, anthropometric and body content (in 35 
women under research) with the bio-impedance method was checked twice – before and after completing the 
education. 

Results: After completing the education, there was a statistically significant increase in consumption of 
grain products, fermented milk products, potatoes, fruit and vegetables, as well as seeds of legumes. Consump-
tion of meat and cold meats, sugar and sweets significantly decreased. In the course of education, an individual-
specific decrease in body mass of the participants was noticed, which found its reflection in positive changes 
of the anthropometric indicators value. A significant decrease in fat content in bodies of women under research 
was also noticed, which was accompanied by a slight increase in fat-free body mass and water. 

Conclusions: The four-month pro-health education of women influenced changes in improper nutrition 
habits resulting in, besides the improvement of organism functions and well-being of women under research, 
body mass loss and changes in content of the body.

Key words: women, bio-impedance, nutritional status, nutrition manner, nutrition education.

Introduction

Current results of research provide the elderly age, 
in spite of the physiological process of organism age-
ing, does not have to be connected with illness and/or 
becoming decrepit. One of general body changes con-
nected with ageing is the change in body content. After 
the age of 40 and in subsequent years, we can observe 
the lowering of fat-free body mass, mineral content and 
bone mineral density, while in women, the index of low-
ering bone mass is higher than the index of lowering 
of fat-free body mass content. These changes are ac-
companied simultaneously by, also related to age, an 
increase in fat tissue content, including visceral fat [1]. 
The effects of body content change, even these result-
ing from natural ageing are not only lowered efficiency 
of the organism but first of all, possibility of forming 
and/or intensifying symptoms of insulin resistance, 
dyslipidemia and hypertension [2]. One method which 
has a significant impact on change in body composition 
and to improve blood parameters in patients with body 

mass index (BMI) ≥ 35 kg/m2 is to perform a bariatric 
surgery [3].

However, an original author’s program of pro-
health nutrition education for menopausal women has 
been implemented for many years; the program, by 
influencing their nutritional behaviors, brought many 
beneficial and pro-health effects including a beneficial 
change in body content and content of visceral fat [4-
6]. This is why it was decided to check whether and 
how much similar education providing information 
and recommendations adapted to perception abilities 
and organism needs, would influence the nutrition be-
haviors and what is more, pro-health effects on elderly 
women. 

The possibility of such education and making 
changes in nutrition methods by women aged 65-85 
was confirmed by the results of earlier research. A ben-
eficiary influence on the body mass and blood param-
eters value, determined in medicine as diagnostic [7], 
was also determined. The problem of what influence 
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the correction of diet conducted this way has on body 
content and location of the lost fat tissue was left open.

Material and methods

The research was conducted with the participation 
of 68 women aged 65-85 (average age: 70.2 years), with 
BMI from 25.3 to 44.5; the women are members of the 
Association of Third Age University (ATAU), taking part 
in original authors’ educational program “Nutrition in 
Elderly Age – How to Be Healthy, Fit and… Slimmer” co-
financed by the Department of Health and Social Poli-
cies of the City Hall of Szczecin (WZiPS-IV/MG/08/10 

CRU 10/0001637). Program participants were chosen 
with a purposeful selection method.

The group of women under research consisted 
mainly of widows (Table I) who had one or two chil-
dren, who had completed high school education and 
who, after retiring, continued to work as economists, 
administration workers, teachers or nurses. The period 
of retirement ranged from 5 to 26 years. Half of the re-
spondents’ income per capita did not exceed PLN 1500.

The women took part in 4 months’ nutrition edu-
cation, from October to the end of January. The classes 
took place once a week for two lesson hours (45 min-
utes each) and each group had 36 and 32 participants. 
The program of the course comprised: basic knowledge 
about the digestive system, changes related to the age 
and resulting dietary recommendations; physiological 
role and requirement for basic nutrition ingredients, vi-
tamins, micro and macro elements; the role of water in 
the digestive system and in general, water balance of 
the system. Many other subjects have been also dis-
cussed in the field of pathophysiology of older age, nu-
trition physiology, dietetics, proper methods of compos-
ing and preparing meals, role of sweeteners and other 
food additives etc. After completing studies of certain 
parts of educational material, the knowledge was veri-
fied (in written form or in practice e.g. proper composi-
tion of meals, choosing products with a low index and 
glycemic load, being skilled in “reading” labels etc.).

In the second week of the course, based on analysis 
of menus obtained using the ongoing noting method, 
feeding behavior was corrected, which consisted of 
standardization of time, amount and kind of consumed 
meals, with an explanation of a  beneficiary influence 
of these changes on the organism. Next, recommenda-
tions have been introduced one by one and they were 
connected with currently discussed issues and individ-
ual requirements. In general, these recommendations 
concerned the amount of each nutritious ingredient, 
thus in line with the applicable standards: protein –  
0.9 g/kg of current body mass of which ± 30% was an-
imal protein; fats – for women with second and third 
degree obesity, individually not more than 25% but not 
less than 22%, and for women with proper body mass 
or small overweight – 30% but not less than 28% of 
energy value of the daily food ration; carbohydrates – 
55-60% of energy value of the daily food ration.

All recommendations, taking into consideration 
physiology of nutrition and individual requirements, 
were also in compliance with nutrition standards for 
people in Poland [8].

Information about the nutrition methods was collect-
ed twice. The examined women, after proper education 
took notes themselves about the time, kind, and amount 
of food consumed on 3 (24-hour) randomly selected 
days of the week, including one at the weekend. Writ-
ten data were completed during individual conversations 

Tab. I. �Socioeconomic characteristics of the examined women 
aged 65-85 years (n = 68)

Socioeconomic characteristics Women (%)

Marital status

Single 5.9

Married 36.8

Widow 52.9

Divorced 4.4

Number of children

None 7.4

1 50.0

2 35.2

> 2 7.4

Education

Secondary school 68.0

University degree 32.0

Type of work before retirement

Manual work 19.1

White-collar work 80.9

Period of retirement

5 years 11.8

6-10 years 33.8

10-15 years 38.2

> 15 years 16.2

Approximate monthly income per capita  
in the household after retirement

< PLN 1000 5.9

PLN 1000-1500 52.9

PLN 1500-2000 32.4

> PLN 2000 8.8
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with each of the participants. Menus (204 menus of 68 
people from 3 days) came from the first days of October 
and – after the diet correction and implementation of the 
basic rules – from the end of January.

The size of portions was assessed with the help of 
the “Photo Album of products and dishes” [9]. Collected 
data were processed by a computer program Diet 5D 
IŻŻ. In the whole day, food rations (DFR) of each day 
consumption of ingredients was calculated and then 
average consumption of 3 days, which after taking the 
loss into consideration, was compared with nutrition 
standards for this age group of women with low physi-
cal activity (PAL 1.4) [8].

Body content was determined twice, before and 
after completing the education with a bio-impedance 
method (Bioelectrical Impedance Analysis – BIA) with 
the use of tetra polar, in the contralateral system (con-
figuration hand-leg), of Bodystat®1500MDD apparatus, 
made by Bodystat Ltd., with Body Manager CE 0120 
software, using the regression equations for determin-
ing body content of elderly people [10]. The following 
was determined: the content of fat mass (FM), content 
of fat-free body mass (FFM) and total content of water 
(total body water – TBW). 

The research was conducted on people lying flat, in 
the conditions of physical comfort and peace of mind, 
the ambient temperature was 21°C, taking into account 
all producer’s recommendations about the accuracy of 
conducted measurements, which was the cause why 
only 35 people out of 68 could be the subject for analy-
sis of the achieved data.

Body mass was measured by legalized and stand-
ardized medical scales RADWAG WPT 200.0, once 
a week, on the day of the course, always keeping the 
same requirements of weighing, more to keep motiva-
tion for compliance than for evaluation. However, the 
anthropometric measurements being the subject of 
substantive analysis were taken at the beginning and 
after completing the education, during morning hours, 
in the nurse room of the Association of Third Age Uni-
versity and comprised: body mass without shoes in 
light outer clothes, using legalized and standardized 
medical scales RADWAG WPT – 200.0 accuracy to  
0.1 kg; body height measured in the Frankfurt plane 
horizontally with mobile stadiometer SECA 215, accura-
cy to 1 mm; waist circumference measured half way be-
tween the bottom edge of costal arch and upper pectin 
of the iliac bone, in the conditions of short apnea with 
Gulick tape, accuracy to 1 mm and hips circumference 
measured in the place of the biggest circumference of 
buttocks below the iliac ala with the anthropometric 
Gulick tape, accuracy to 1 mm.

The value of BMI was calculated according to the 
formula: body mass [kg]/height [m2]. Waist-to-hip ratio 
(WHR) was calculated according to the formula: waist 
circumference [cm]/hip ratio [cm] and waist-to-height 

ratio (WHtR) was calculated according to the formula: 
waist circumference [cm]/height [cm]. For better illus-
tration of nutritional behavior impact on location of the 
lost fat tissue, the absolute value of waist circumfer-
ence (WC) was given, which is now more recommended 
in the evaluation of the cardiovascular disease risk than 
the WHR index.

In the course of education, participants led their 
customary lifestyle, unchanged especially as to phys-
ical activity (declared in individually conducted inter-
views), which was connected not only to age, existing 
overweight or obesity, but also, for many women, lack 
of certain habits and according to the participants “not 
a nice season”.

The achieved results, after checking the normality 
of distribution, were statistically processed using statis-
tical computer software Statistica® 9.0, Student’s t-test 
with the method of connected variables at the level of 
relevance p ≤ 0.05; 0.01.

Results

It was noted that the average energy value of dai-
ly food rations before diet correction was, especially in 
women with proper weight, definitely too low in relation 
to that recommended by standards [8]. It was accom-
panied by too high consumption of animal protein, su-
crose, fats in general, including saturated fats (Table II).  
These irregularities were reflected in the percentage of 
energy coming from basic nutritious ingredients (Ta- 
ble III). After correction of the diet and completing edu-
cation, an increase, which was slight on average but im-
portant individually, in diet energy value, a decrease in 
fats in general, including saturated fats with a simulta-
neous increase in unsaturated fats and complex carbo-
hydrates were noted. The changes introduced succes-
sively resulted also in a favorable increase in vitamins, 
minerals and liquids consumption. These changes were 
the effect of reciprocal changes in proportions of ba-
sic nutritious ingredients and changes in the number, 
kind and sources of nutritious ingredients consumed. 
The increase in consumption of cereals, fermented milk 
drinks, potatoes, fruit and vegetables with vitamin C, 
with beta-carotene and others and also seeds of le-
gumes was statistically established. However, a statisti-
cally significant decrease was observed in consumption 
of meat and cold meats, sugar and sweets (Table IV).

During 4 months of education, a  very individual 
decrease in body mass of participants was observed, 
which was reflected in the change of BMI, WC, WHR 
and WHtR values in the whole group of women under 
research (68 women) (Table V) and in the group under 
research for body composition (35 women) (Table VI).

Body content of women under research also 
changed. The percentage of fat in the body decreased, 
which was accompanied by a slight increase in percent-
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age of fat-free body mass and water content (Table VII). 
In the absolute numbers, a significant decrease in fat 
content in bodies of women under research, which was 
accompanied by a slight increase in fat-free body mass 
and water content, was noted.

Discussion

Analysis of research results concerning evaluation of 
impact of four-month pro-health nutrition education of 
elderly women showed a number of beneficial changes 
in the way of nutrition. Generally these changes included 
improvement of the diet energy value and a share of en-
ergy coming from basic nutritious ingredients; decrease 
in meat and cold meats consumption replaced by dairy 
products and seeds of legumes; increase in consumption 
of unprocessed complex carbohydrates; replacement of 
some saturated fats by unsaturated fats; increase in con-
sumption of fruit and vegetables, which was reflected in 
the increase of vitamins, mineral ingredients and fiber 
consumption. Liquids consumption also significantly in-
creased. Analysis of other factors determining the con-
sumption of groups of products chosen by women was 
also described by other authors [11-14].

The results achieved due to conducted education 
and diet correction, changes in the way of nutrition 
were the cause of a  decrease (varying on a  case-by-
case basis) in body mass in women under research. It 
has found its reflection in changes of BMI, WC, WHR 
and WHtR. These changes indicated not only body mass 
and fat decrease, but could also indicate the improve-
ment of the hormone metabolic status of the organism.

It has been shown in numerous researches that these 
values positively correlate with glycaemia wherein with 
glycaemia, after sucrose loading, the correlation with the 
value of BMI and WHtR indicators [15] is the strongest. 
Insulin secretion also changes in proportion not only to 
sucrose concentration changes in blood but also to BMI 
value changes, and its removal from the circulation by 
the liver negatively correlates with WHR [4, 16, 17].

Analyzing the degree of changes of examined indi-
cators in the group of 35 women whose body content 
was analyzed, it was ascertained that the highest de-
crease was observed for WC – on average by 7.5%, next 

Tab. II. �Energy value and basic nutrient levels in daily food 
rations of women before and after the nutrition awareness 
course (x ± SD, n = 204 menus)

Components Before education After education

Energy [kJ]; [kcal] 6732 ± 2028;  
1683 ± 532

7160 ± 748;  
1790 ± 187

Total protein [g]: 72.8 ± 16.1 70.1 ± 15.3

Animal protein  47.2 ± 15.6 30.7 ± 10.1**

Plant protein      25.6 ± 7.5 39.4 ± 8.9**

Total carbohydrates [g]: 185.0 ± 54.2 238.1 ± 39.4*

Starch 145.8 ± 59.6 210.8 ± 32.1**

Sucrose 39.2 ± 18.8 27.3 ± 5.2*

Dietary fiber 18.8 ± 8.3 27.3 ± 13.1**

Total fat [g]: 72.4 ± 23.6 61.9 ± 12.6*

Saturated fatty acids 51.3 ± 20.5 30.1 ± 14.9**

Unsaturated fatty 
acids

21.1 ± 18.9 31.8 ± 8.3*

Cholesterol [mg] 283.7 ± 118.4 198.4 ± 78.5*

Vitamins:

Retinol [µg] 263.7±107.3 275.4 ± 69.4

β-carotene [mg] 3.72 ± 3.12 5.87 ± 1.42*

Vitamin E [mg] 9.1 ± 5.0 12.9 ± 2.1*

Vitamin D [µg] 3.95 ± 2.87 7.28 ± 2.1*

Vitamin C [mg] 65.6  ± 41.1 82.4 ± 21.9*

Vitamin B6 [mg] 1.21 ± 0.41 1.64 ± 0.39*

Vitamin B12 [µg] 2.91 ± 0.37 2.56 ± 0.12

Mineral components:

Calcium [mg] 560.0 ± 350.0 810.0 ± 301.0*

Magnesium [mg] 216.4 ± 77.5 312.6 ± 55.4*

Zinc [mg] 8.98 ± 2.14 8.32 ± 2.71

Sodium [mg] 1912.0 ± 682.0 1428.0 ± 241.0*

Potassium [mg] 2938.0 ± 847.0 3652.0 ± 471.0*

Liquids [ml] 1060 ± 230 1590 ± 110**

*,**Difference significant at p ≤ 0.05 or p ≤ 0.01

Tab. III. �Percentage of protein, carbohydrates, and lipids in the total energy content of daily food rations of women before and 
after the nutrition awareness course (n = 204 menus)

Index Before education After education Reference

Protein 17.4 15.6 10-15

Carbohydrates 43.9 53.4 55-75

Fat 38.7 31.0 15-30

Saturated1 27.5 15.0 DRV not determined

Unsaturated1 11.2 16.0 DRV not determined
1Dietary reference falues
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WHtR – on average by 6.6%, BMI – by 5% and WHR – 
by 3.5%. The degree of these changes was smaller by 
30% than the changes observed in women aged 48-58, 
which were the subject of similar pro-health nutrition 
education [5]. It might suggest that in the older age, 
proper diet correction and change of nutrition habits 
gives measurable and pro-health effects but to a small-
er degree. This evaluation is not entirely true because 
it was ascertained that older women adopt pro-health 

Tab. IV. �Consumption of selected groups of products by wom-
en before and after the nutrition awareness course (x ± SD,  
n = 204)

Component Before education After education 

Cereals [g]1) 197.1 ± 85.1 287.1 ± 60.2*

Dairy products [g]2) 181.0 ± 112.0 620.0 ± 52.0**

Eggs [g] 18.0 ± 12.0 21.0 ± 6.0

Meat and sausages [g]3) 180.0 ± 514 55.0 ± 20.5**

Butter and cream [g]4) 12.0 ± 14.0 15.5 ± 6.0

Other fats [g] 22.0 ± 15.0 31.8 ± 8.0*

Potatoes [g] 51.0 ± 52.0 69.0 ± 35.0

Vitamin C-containing 
fruit and vegetables [g]

134.0 ± 86.0 158.0 ± 25.0

Beta-carotene-rich fruit 
and vegetables [g]

78.0 ± 52.5 123.0 ± 32.5*

Other fruit and vegeta-
bles [g]

182.0 ± 21.3 348.0 ± 41.0**

Pulses [g] 0.7 ± 1.2 28.3 ± 5.0**

Sugar and sweets [g]5) 39.2 ± 18.8 27.3 ± 6.2*
1)Converted to flour, 2) converted  to milk, 3) converted to meat with bones,  
4) converted to butter, 5) converted to sugar
*, **Difference significant at p ≤ 0.05 or p ≤ 0.01

Tab. V. �Changes in body weight, body mass index (BMI), wa-
ist circumference (WC), waist-to-hip ratio (WHR) and waist-
to-height ratio (WHtR) of women exposed to a 4-month-long  
health-enhancing nutrition awareness course (x ± SD, Min, 
Max, n = 68) 

Index Before education After education

Body weight loss [kg] 1.6-9.8
2.98 ± 2.05

BMI [kg/m2] 24.1-44.5
31.7 ± 4.3

23.8-39.9
30.2 ± 3.7

WC [cm] 79.0-127.0  
101.5 ± 10.7

78.0-121.0  
96.1 ± 10.1 

WHR [cm/cm] 0.75-1.01  
0.89 ± 0.06

0.75-0.98  
0.86 ± 0.06

WHtR [cm/cm] 0.50-0.79
0.65± 0.09 

0.49-0.74
0.61 ± 0.07

Tab. VI. �Changes in body weight, body mass index (BMI), waist 
circumference (WC), waist-to-hip ratio (WHR) and waist-to-
height ratio (WHtR) of women exposed to a  4-month-long 
health-enhancing nutrition awareness course (x ± SD, Min, 
Max, n = 35) 

Index Before education After education

Body weight loss [kg] 1.6-5.8
2.8 ± 1.6

BMI [kg/m2] 24.2-42.2
32.2 ± 4.6

24.1-39.8
30.6 ± 3.6

WC [cm] 79.0-125.0  
102.9 ± 10.8

78.0-119.0  
95.6 ± 9.3 

WHR [cm/cm] 0.75-1.01  
0.88 ± 0.08

0.75-0.97  
0.85 ± 0.09

WHtR [cm/cm] 0.51-0.78
0.64± 0.08

0.49-0.73
0.60 ± 0.06

Tab. VII. �Effects of health-promoting nutritional education and changed dietary habits on composition of the body (x ± SD,  
n = 35)

Index Before education After education Difference

Body weight loss [kg] 1.6-5.8
2.8 ± 1.6

Fat content [%] 55.4 ± 7.4 52.8 ± 6.1

Fat content [kg] 44.1 ± 10.8 40.6 ± 8.5* –3.5 ± 1.2

Min-Max 25.8-62.2 24.6-56.2

Fat-free body weight content [%] 42.7 ± 5.2 45.1 ± 4.9

Fat-free body weight content [kg] 34.1 ± 3.6 34.6 ± 3.2 +0.53 ± 0.18

Min-Max 28.8-40.1 28.4-40.7

Water content [%] 46.3 ± 4.9 48.3 ± 4.6

Water content [kg] 36.9 ± 3.6 37.1 ± 3.5 +0.17 ± 0.02

Min-Max 29.8-43.8 31.7-43.9 

*Difference significant at p ≤ 0.05
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nutrition recommendations to a lesser degree, arguing 
the fact with possibility of taking proper medicines.

A  change of waist circumference (WC) seems to 
be interesting and important from a medical point of 
view as noticed among older women under research. 
This could be related not only to the decrease in their 
body mass. It has been shown in fact that the body 
mass reduction with the so called “standard slimming” 
consisting of the correction of energy value of the diet 
causes first of all loss of subcutaneous fat tissue, espe-
cially the one located on lower limbs, in the axillary and 
hips region. With the lack of such changes in the waist 
circumference, this translates to no change or increase 
in the WHR and WHtR [18]. 

Taking into consideration the results of author’s ear-
lier research [6], the results of which show that in such 
diet correction, a higher loss of visceral fat tissue com-
pared to subcutaneous tissue could be observed, the ef-
fect observed in the conducted research had to result in 
organism metabolism improvement [19]. It could also be 
supported by normalization of insulin and cortisol con-
centrations in blood observed in this type of diet correc-
tion [5], which normalization is responsible, among oth-
ers, for fat tissue accumulation and location [20].

While analyzing the body content before diet cor-
rection it was ascertained that in 77% of women un-
der research, the amount of fat in the body, important 
not only to assess the risk of such metabolic disorders 
as insulin resistance or dyslipidemia [19, 21] but also 
diseases such as vessels atherosclerosis, arterial hyper-
tension and other [22], was much higher than recom-
mended standards for this age group (22-31%). Even 
in women whose BMI was 24.9-29.9 (33% of examined 
women) defined as recommended standards for elderly 
people [23], fat content was from 25.8 to 33.7 kg, which 
was from 39.2 to 52.7% of fat tissue in the body.

However analysis of the fat-free body mass, inform-
ing about the general content of muscular tissue, which 
amount, especially in older people, is the base of refer-
ence for biochemical and physiological indexes of or-
ganism functioning, showed that on average its amount 
was not even half the mass of body of the examined 
women. In 38% of the examined women, the content 
of fat-free body mass was even lower and amounted to 
31.6 to 46.6%, while the content recommended for the 
age and sex is 69-78%.

The percentage of water content in the organism 
was also lower than the recommended level of 50-60%. 
However it should be noted that in 45% of the exam-
ined women, the water content in the body was close 
to the lower limit of the standard. The rest of the wom-
en had the content of water in the body ranging be-
tween 39.6 and 43%. This difference of water content 
in the body of the examined people might be connect-
ed, among others, with different content of fat tissue, 
which is the “storage” of water.

The changes taking place during 4 months’ educa-
tion as to the methods of nutrition had a positive im-
pact on body content, however the loss of body mass 
was the most expected by women under research. And 
despite showing that in many of them the amount of 
fat tissue reduction was bigger than body mass loss 
they were not entirely satisfied with the change. A sim-
ilar effect of seeing one’s own body through the prism 
of body mass has been described by other authors [24].

It was noted that the absolute loss of fat tissue, on 
average 3.5 ± 1.2 kg, was higher than the average body 
mass loss. It was the effect of an increase in fat-free 
body mass and water in some women.

The changes made to the way of nutrition also in-
fluenced the percentage of fat-free body mass, which 
taking into consideration a  lower amount of fat is an 
obvious phenomenon. The effect of keeping the abso-
lute amount of fat free-body mass on an almost un-
changed level seems more important. In the group 
under research in only about 15% of women, the body 
mass loss observed was also connected with a  slight 
loss of fat-free body mass. In 76% of women under re-
search, after 4 months of proper nutrition behavior, the 
absolute content of fat-free body mass increased on 
average by 0.87 kg. And yet, the loss of fat-free body 
mass is one of frequent effects accompanying conduct-
ed slimming process. It was also shown that slimming, 
especially uncontrolled, might stimulate lipogenesis 
and deposition of energy substrates and the observed 
loss of body mass is then connected first of all with the 
loss of fat-free body mass and water [25]. 

It has been shown that physical inactivity has a neg-
ative effect on the nutritional status and body compo-
sition [26]. In the course of conducted classes, partici-
pants led a normal life that was unchanged, especially 
as regards physical activity, so the cause of this phe-
nomenon cannot be sought in the influence of physical 
effort on the size of muscle mass. It seems that one 
of the causes of the phenomenon could be connected 
with diet correction and a decrease in the fat influence 
on amino acids and proteins metabolism [27]. It was 
shown that even with the decreased muscle mass this 
influence is not lower in the liver [28].

It also seems interesting, from a physiological point 
of view, that in the conducted research, an increase in 
water content in the bodies of some of the examined 
women was observed. Thanks to its role and physi-
cal-chemical properties and representing the highest 
percentage of the body, water is known as one of the 
most important ingredients of the organism. The exam-
ination conducted after four months showed that the 
38% content of water in the organisms of the examined 
women has increased, but has not reached the lower 
limit of the standard which for this age group is 50%. In 
50% of examined women it did not change and in 12% 
it slightly decreased. The achieved effect is even more 
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interesting taking into consideration the average fat 
mass loss of 3.5 kg including its content of about 10% 
of water, which loss should be observed in the course of 
the experiment of about 0.35 l on average. 

The observed effect might have been connected 
with the detected, significantly higher consumption of 
potassium. It has been already demonstrated that with 
the increase in potassium consumption we can observe 
a decrease in sodium absorption in the renal tubules 
and on the other hand, a decrease in excretion of cal-
cium with urine [29]. The mechanism of this influence 
is believed to be the cause of normalization of blood 
arterial pressure as observed in this experiment as well. 
In addition, potassium as an intracellular ion, in order 
to keep osmotic balance favored water absorption into 
cells governing this pressure, especially muscles im-
proving their hydration.

Another cause of the observed phenomenon might 
have been found in this kind of studies, namely a de-
crease in cortisol concentration [3], suppressing among 
others secretion of vasopressin, which increases revers-
ible resorption of water in kidneys. 

When evaluating all the changes taking place in 
body content of the examined women it should be 
noted that the diet correction aiming first of all at im-
provement of the way of nutrition and state of health, 
had also a beneficiary impact on body mass reduction 
and its content. While observing the loss of fat tissue, 
it favored retaining or even increasing fat-free body 
mass and water content in the organism. The effects 
of changes of the nutritional behavior favored main-
tenance of physical endurance and improvement of 
well-being despite the effort which was needed to de-
cide to take part in education and changes in the meth-
ods of nutrition.

The participants have also reported positive effects 
of changes in nutritional behavior and ways of nutri-
tion: improvement of well-being, decrease or normal-
ization of blood pressure certified by a doctor, decrease 
in heartburn symptoms or heartburn resolution, defe-
cation normalization, sleep improvement, reduction of 
morning stiffness, improvement of humidity of nasal 
and mouth mucous membranes and many other often 
individual, but always personally important changes. It 
seems that general relief of the body among others by 
regulating meal times, lowered animal protein and sat-
urated fats consumption and increased consumption of 
liquids, mainly in the form of water, fruit and vegetables 
being the source of biologically active ingredients play-
ing key roles in the organism must have added up to 
better organism functioning.

Summarizing we can say that the changes of diet 
and nutrition methods in very basic but individually 
different terms, also in the elderly age, may result in 
improvement of well-being, health and a beneficial de-
crease in fat tissue including visceral tissue. However, it 

should be added that in the period of life during which 
good health seems to be the priority, the main problem 
still lies in convincing women to change their nutrition 
behaviors and that at this age looks are the strongest 
factor motivating the activity in this respect.

Despite this experiment was conducted on a small 
group of women and its results should not be general-
ized, it seems that such pro-health education can and 
should be applied in practice as one of the elements of 
care of the seniors.

Conclusions

Upon analysis of the achieved results we can state 
that the four months’ pro-health nutrition education of 
women in the elderly age had an influence on changing 
the improper nutrition habits and on improving body 
functioning and well-being of women under research 
and the following was observed:
1)	 slow and individually different body mass loss, 

which was accompanied by a decrease in BMI, WC, 
WHR and WHtR,

2)	 body content changes – not only in reducing the 
fat percentage and increasing fat-free body mass 
and water, but a real decrease in fat content in the 
body, especially visceral fat, with lack of significant 
changes of fat-free body mass and water.
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