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Prevention of cardiovascular disease and eating behaviour  
in postmenopausal women

Abstract

Introduction. A balanced diet can help to prevent cardiovascular diseases. It particularly applies to the increased risk patients, 
including postmenopausal women with dyslipidaemia. 

Aim. The aim of this study was to assess dietary habits, and consumption of selected nutrients which may have influence on 
the cardiovascular risk and determine nutritional knowledge in the group of women.

Material and methods. The study was conducted in 60 postmenopausal women with dyslipidaemia. The nutritional status was 
assessed on the basis of anthropometric measurements. The assessment of nutrition was evaluated using a 24-hour dietary recall 
during 4 days. Based on the authors’ questionnaire, dietary habits and the level of knowledge on the cardiovascular risk factors 
were assessed.

Results. The diet of the studied group of women was characterized by excessive supply of energy derived from fat and inap-
propriate supply of cholesterol, dietary fiber, sodium and vitamin D. Based on the assessed dietary habits, it was shown that the 
patients preferred foods with reduced fat content and mostly added salt for preparing their meals. Knowledge of factors affecting 
cardiovascular risk was insufficient.

Conclusions. Inadequate diet with insufficient nutritional knowledge in the studied group of women may significantly increase 
the risk of cardiovascular diseases in the future.
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MATERIAL AND METHODS

In this study, 450 aged women were recruited from the 
Wielkopolska Voivodeship. Subjects were included in the 
study only if they met all of the following criteria. The inclu-
sion criteria in the study were: dyslipidaemia, natural meno-
pause (absence of menstrual period for at least 12 months).  
Exclusion criteria were: diabetes, cancer, as well as liver, kid-
ney, thyroid or heart disease, alcohol use more than 10 g etha-
nol per day, eating disorders or using any medical treatment. 
The target study was carried out among 60 postmenopausal 
women (aged 45-65 years).

The assessment of nutrition was evaluated using 24-h die-
tary recall method taken over 4 days (2 week days and week-
end) according the Food and Nutrition Institute guidelines [9]. 
Each participant was trained by a dietician in order to properly 
complete the questionnaire. An album of food products was 
used to determine the amount of consumed foodstuffs [10]. 
The results were analysed using our own, previously created, 
computer database (Microsoft Access 10.0) prepared on the 
basis of tables for the composition and nutritional value of 
food products [11]. Daily intakes of selected nutrients, i.e.  
sodium, potassium, vitamin D and dietary fiber were referred 
to Polish adequate intake (AI), while magnesium was referred 
to the estimated average requirement (EAR) [12].

INTRODuCTION

Cardiovascular disease is the major cause of death in the 
world, especially in postmenopausal women [1-3]. Additional-
ly, diagnosing dyslipidaemia in these patients may significant-
ly increase the cardiovascular risk [4]. Therefore, implementa-
tion of the prevention in menopause is extremely important 
[5]. 

As a result of heart disease prevention studies have shown 
an undeniable association between adherence to dietary recom- 
mendation and cardiovascular risk [6]. Furthermore, changes 
in dietary habits may cause significantly reduced risk of car-
diovascular disease [7,8]. 

In this research, participants were recruited using selected 
inclusion and exclusion criteria in order to reduce factors that 
may have influence on the studied parameters.

AIM

Estimating the eating behaviour, assessment of nutrition 
and knowledge of selected risk factors of cardiovascular dise-
ase in postmenopausal women with dyslipidaemia. 
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The nutritional status was carried out on the basis of an-
thropometric parameters studies [13]. The Body Mass Index 
(BMI) was calculated as weight/height squared (kg/m2).

Knowledge about prevention in cardiovascular disease was 
estimated using a dietary questionnaire. The questions includ-
ed major cardiovascular risk factors and were developed on 
the basis of the European Society of Cardiology (ESC) recom-
mendation. This study protocol was accepted by the Bioeth-
ics Committee at the Poznan University of Medical Sciences 
(Resolution No. 561/13 of June 13, 2013).

The statistical analysis was conducted using the statistical 
program StatSoft, Inc. (2016) Statistica (data analysis soft-
ware system), version 13,1. Basic descriptive statistical meth-
ods were used, specifying: mean (x), standard deviation (SD), 
lower quartile (Q1), upper quartile (Q3).

RESuLTS

The anthropometric characteristics of the studied women 
was presented in Table 1. Based on classification, the aver-
age BMI value in the study subject indicated the overweight. 
Additionally, it should be noted that in 25% women the BMI 
value was the same or higher than 29.2 kg/m2 (overweight was 
observed in 30% of women, while obesity in 25%). 

The characteristics of the energy and selected nutrients were 
presented in Table 1. The estimate energy requirement in the 
studied group was slightly exceeded. The percentage of energy 
from protein, carbohydrates and simple sugars were consistent 
with recommended values. The analysis of the fat content in all-
day food rations showed discrepancies compared to the dietary  

guidelines. The percentage of energy from fat was exceeded 
(39%). The percentage of energy from saturated fatty acids 
(SFA) was 12.5 % and was significantly higher than the recom-
mended values (<6% of energy). The percentage energy of un-
saturated fatty acid was 15.5% for MUFA, 7.6% from PUFA and 
7.4% from EPA. The consumption of EPA, DHA, α-linolenic 
acid (ALA), linoleic acid (LA) was higher than recom- 
mended. The average consumption of dietary cholesterol ex-
ceeded the dyslipidaemia recommendations (<200 mg/day).  
The content of dietary fiber in all-day food rations in stud-
ied women did not fulfill the dietary recommendations.  
The consumption of sodium was significantly exceeded, while 
the consumption of potassium and magnesium was adequate. 
The average vitamin D content in the studied groups was 1.0 µg  
where adequate intake for these patients is 15 µg.

The selected dietary habits which may be related to higher 
risk of cardiovascular disease were presented in Figure 1. The 
analysis of dietary habits mainly related to the consumption of 
table salt and intake fats from different sources. Adding table 
salt to the dishes was declared by 62% patients. Women pre-
ferred products with reduced fat content: 40% of participates 
consumed milk with reduced fat content and 37% used 12% 
fat cream. Patients mainly chose butter for spreads (65%) and 
vegetable oils for cooking (99%). 

TABLE 1. Characteristics of study subject.

Parameter M±SD Q1 Q3 Norm

Age [years] 56±5 53 59 –

Body weight [kg] 70.7±15.9 59.2 76.2 –

Height [cm] 162±5 160 166 –

BMI [kg/m2] 26.8±5.8 22.9 29.2 18.5 ≤ BMI < 25

Energy [kcal] 2157±401 1825 2367 2000-2100

Protein [E %] 15.4±2.3 14.0 16.7  10-20% E

Carbohydrates [E %] 49.2±6.1 44.9 52.6 45-65% E

Simple sugars [E %] 9.1±3.3 6.4 11.0 <10% E

Fat [E %] 39.1±5.3 35.0 42.6  20-35% E

SFA [E %] 12.5±3.5 9.6 14.7  <6 % E

MUFA [E %] 15.5±2.6 13.6 17.4 –

PUFA [E %] 7.6±2.8 5.9 9.0 –

EPA [E %] 7.4±2.7 5.8 8.4 –

EPA & DHA [mg] 440±596 60 600 250 mg/d

ALA [E %] 1.3±0.6 1.0 1.7 0,5% E

LA [E %] 6.1±2.5 4.5 7.1 4% E

Cholesterol [mg] 461±219 295 547 <200 mg

Dietary fiber [g] 24±8 20 27 25 g [AI]

Sodium [mg] 2303±676 1779 2862 1400 mg [AI] *

Potassium [mg] 3556±728 3048 4041 3500 mg [AI]

Magnesium [mg] 362±106 286 412 265 mg [EAR]

Vitamin D [µg] 1.0±1.0 0.4 1.3 15 µg [AI]

M – average; SD – standard deviation; Q1 – lower quartile; Q3 – upper quartile;
EAR – Estimated Average Requirement; AI – Adequate Intake
* women < 50 years old – 1500 mg

FIGuRE 1. The selected dietary habits in studied group of women.
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In the cardiovascular disease and dyslipidaemia diet, atten-
tion is paid to macronutrients i.e. sodium, calcium and magne-
sium. These mineral components have an influence on cardio-
vascular risk mainly through the interaction with blood pressure 
[17]. According the literature, the reduction of a daily sodium 
intake by 1 g decreases systolic blood pressure by 3.1 mm Hg  
in hypertension patients and 1.6 mm Hg in patients with nor-
mal blood pressure [18]. Moreover, increase in sodium con-
sumption of 10 mmol per day (240 mg) contributes to a 1% 
increase of the cardiovascular risk [19]. In the studied subjects, 
the sodium intake exceeded the recommended values. Further-
more, it should be noted that in our studies we did not include 
adding table salt to the dishes.

It is widely known that the vitamin D pays an important 
role in the prevention of cardiovascular diseases [20]. The 
consumption of this vitamin by the studied women was in-
sufficient. However, the main source of vitamin D is the skin 
synthesis (80%) [20]. In connection with the above, the serum 
vitamin concentration should be controlled in postmenopausal 
women and, if it is necessary, supplementation should be rec-
ommended (especially in autumn and winter, where exposure 
to solar radiation is reduced).

As predicted, the analysis of dietary habits confirmed the 
increased consumption of table salt by the studied women. 
Most of them declared the addition of table salt to the dishes 
every day. This habit may increase the risk of hypertension.  
On the other hand, women preferred the products with reduced 
fat content. Unfortunately, they did not observe the fat content 
in all-day food rations. The high SFA intake in this study group 
may be associated with high butter consumption. The patients 
declared that the main fat for spreading bread was butter. Data 
analysis of the results showed that women consumed around 
20 g butter a day, which was 10 g SFA.

In our study the patient’s knowledge about the risk of cardi-
ovascular disease was estimated. Excluding body weight and 
physical activity factors, most of the studied parameters was 
well known by women. Despite a lot of conducted preventive-
epidemiological programs (including POLKARD, WOBASZ, 
NATPOL) not undertaking physical activity or unconscious-
ness of their need is a frequent observation. According to pre-
viously conducted study of dietary habits in cardiovascular 
disease on young people (20-30 years), women’s inactivity is 
a frequent occurrence [21].

Awareness of reducing sodium intake is significantly related 
to sodium intake in all-day food rations, thus, increase the risk 
of cardiovascular diseases in the future. Insufficient knowl-
edge of unfavourable influence of increased intake of dietary 
cholesterol and animal fats has been reflected in content of 
cholesterol and SFA in all-day food rations. The study empha-
sizes the importance of conducting preventive programmes, 
which will increase patients health awareness.

CONCLuSIONS

1. The awareness of negative effect of increased consump-
tion of SFA, dietary cholesterol and reduced consumption 
of dietary fiber was sufficient in studied women. Howev-
er, it should be noted that the study group did not follow  
the guidelines in their daily diet, which may significantly 
increase the cardiovascular risk in the future.

Knowledge regarding cardiovascular reducing risk factors 
was presented in Table 2. 

There was a high percentage of women who do not know 
that both lack of regular exercises (50%) and maintaining  
a healthy weight (48%) belong to the cardiovascular risk fac-
tors. Other patients knew about these risk factors but claimed 
that they did not apply to them. With regard to other risk fac-
tors that women knew the risk but unfortunately did not apply 
in their lives: cessation or not taking up smoking (69% women 
were aware of it although they did nothing about it), reduc-
ing sodium intake (45%), reducing cholesterol intake (47%),  
reducing animal fat intake (58%), reducing sugar intake (47%). 

DISCuSSION

Occurrence of cardiovascular disease in postmenopausal 
women with dyslipidaemia is a common condition worldwide, 
including the Polish population. In connection with the above, 
conducting health prophylaxis regarding proper nutrition  
in menopause women is extremely important.

The diet of studied women was properly balanced under 
the energy value. The same result was observed in other stud-
ies about diet in postmenopausal women with dyslipidaemia 
[14,15]. It can be assumed that the occurrence of dyslipidaemia 
is not directly related to the excess energy in all-day food ra-
tions, but rather to the components of energy [16]. With regard 
to the nutrients of all-day food rations, the studied women’s 
diets were improperly balanced. What is more, protein, carbo-
hydrates and simple sugars intake in the group of women were 
correct. However, the fat intake was extremely higher that the 
recommended values. According to the ESC dietary guide-
lines, to reduce the risk of heart disease in patient with dys-
lipidaemia, reduction of intake of SFA in the diet is the most 
important [4]. Data analysis of all-day food rations showed 
that consumption of SFA by women was too high. What is 
more, these fatty acids are mostly delivered from rich in fat 
sweet snacks and from fat used for spreading bread. Addition-
ally, it should be noted that day food rations were also rich in 
MUFA and PUFA; delivered from vegetable oils using to fry 
and fats added as raw ingredients to salads. Therefore, in these 
women it is not so important to increase the intake of unsatu-
rated fatty acids (especially the consumption of EPA and DHA 
was also sufficient), but to reduce the intake of SFA which will 
contribute to reducing the total fat intake. Furthermore, dis-
turbing fact was excessive (twice as high as the recommended) 
consumption of dietary cholesterol and insufficient intake of 
dietary fibre.

TABLE 2. Knowledge of selected reducing risk factors of cardiovascular 
disease in women group – the percentage of total sample.

Factor Not known Known but 
not applied

Known  
and applied

Cessation or not taking up smoking 18 13 69*

Regular exercises 50* 43 7

Maintaining healthy weight 48* 44 8

Reducing sodium intake 25 45* 30

Reducing cholesterol intake 37 47* 16

Reducing animal fat intake 33 58* 9

Reducing sugar intake 40 47* 13

*the highest percentage
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2. The knowledge about preventive factors such as regular 
exercises and maintaining healthy weight was unknown. 
Therefore, pro-healthy activities in this area should be taken.

3. Particular attention in nutritional prevention should be 
paid not only to the knowledge of dietary recommenda-
tions itself, but also application of these recommendations  
in everyday life.
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