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Abstract

Background: Diet is a modifiable risk factor for cardiovascular disease (CVD).

Aim: To assess diet quality in the adult Polish population, taking into consideration consumption of various nutrients as well
as the total diet quality.

Methods: Within the frame of the National Multicentre Health Survey (WOBASZ I1), a random sample of the whole Polish
population aged 20 years and above was screened during the years 2013-2014. Dietary habits were assessed in 5690 sub-
jects (2554 men and 3136 women). Nutrient intakes were compared to the Dietary Reference Intakes. Total diet quality was
measured using the Healthy Diet Indicator (HDI) score, based on the World Health Organisation recommendations for CVD
prevention, that includes 7 nutrients (saturated and polyunsaturated fatty acids, cholesterol, protein, dietary fibre, fruits and
vegetables, free sugars) and ranges from O (the least healthy diet) to 7 (the healthiest diet).

Results: The studied group was characterised by a high prevalence of overweight and obesity (69% in men vs. 59% in
women), hypercholesterolaemia (56% vs. 55%, respectively), hypertension (50% vs. 42%), and diabetes (12% vs. 10%). At
the same time, a significant percentage of Poles had improper dietary habits. A low fat and low cholesterol diet was reported
by only 8% and a low calorie diet by 1% of the respondents. Adding salt to already seasoned dishes was reported by 27%
of men and 18% of women, and 56% and 30% of them, respectively, consumed meat products with visible fat. The diet of
most adult Polish citizens was found to be not balanced. Vitamins A, C, E, B1, B2, B6, and B12, protein, dietary cholesterol
and fruits/vegetables were consumed in recommended doses only by 44-80% of the respondents. The recommended intake
of fat, saturated and polyunsaturated fatty acids, which significantly affect lipid levels, was found in 18-37% of the respon-
dents. Dietary intakes of folate and minerals important for the prevention of hypertension were insufficient. The desired level
of folate intake was found only in 13-26% of the respondents, and that of magnesium, calcium and potassium in 5-36% of
them. The average HDI value was about 3.2 (out of the maximum of 7). A healthy diet (5-7 points) was noted in 15% of adult
Poles. Most subjects (60%) were characterised by a low quality diet (0-3 points). Nevertheless, about 55% of respondents
believed that their diet was appropriate.

Conclusions: The quality of dietary habits of the majority of the adult Polish population falls far short of the recommendations
relevant for CVD prevention.
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INTRODUCTION

Proper diet is an important component in the prevention of
cardiovascular disease (CVD) and other chronic non-infectious
diseases. Nutrients of interest in the context of CVD preven-
tion include fatty acids, some vitamins and minerals, and
fibre. Indexes that evaluate global value of the diet are also
important. Detailed relations between diet quality and CVD,
at the level of both individual nutrients and whole diets, have
been summarised in numerous publications [1-12].

According to the Joint Task Force of the European Society
of Cardiology and Other Societies on Cardiovascular Preven-
tion Disease in Clinical Practice, a challenge in the years to
come will be to find ways to persuade societies to change
their inappropriate dietary habits [13]. This requires develop-
ing diets that will comply with the guidelines and at the same
time be attractive for consumers, and also encouraging the
industry to produce foods of the desired composition.

However, to make efforts to popularise proper dietary
habits, we first need to evaluate the current diet of the coun-
try’s population to determine directions of necessary change.
Such an opportunity was created by the Second National
Multicentre Health Survey (Drugie Wieloosrodkowe Badanie
Stanu Zdrowia Ludnosci [WOBASZ Il]) that covered the whole
country and was based on standardised methodology.

The aim of the study was to assess diet quality in the adult
Polish population, taking into consideration consumption of
various nutrients as well as the total diet quality.

METHODS
We analysed data collected during the WOBASZ 11 study,
a research project undertaken in 2013-2014 by the Na-
tional Institute of Cardiology in Warsaw in cooperation with
5 medical universities in Poland. The study included a ran-
dom sample of the whole Polish population aged 20 years
and above. A two-step sample selection procedure involved
random selection of 6 communes in each of 16 provinces
(voivodships), including 2 small communes (up to 8000 in-
habitants), 2 medium-size communes (8000—40,000 inhabit-
ants), and 2 large communes (over 40,000 inhabitants), plus
the province capital (unless it was selected as one of the
communes), followed by random selection of 70 men and
70 women in each commune. Overall, 108 communes were
randomly selected, yielding overall 15,120 subjects (including
1657 respondents who were unavailable). Sampling frame
included all subjects at the age specified in the selection cri-
teria who were registered as permanent inhabitants of a given
commune. For this purpose, the Common Electronic System
of Population Register (Powszechny Elektroniczny System
Ewidencji Ludnosci [PESEL]) database was used, run by the
Department of State Registries of the Ministry of the Interior.
Overall, 6170 respondents replied in the whole country,
yielding the response rate of 45.6%. Due to this low response
rate in the WOBASZ Il study, additional statistical analyses
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were performed that confirmed similar age distribution in the
general Polish population and the study group, thus indicating
that the WOBASZ Il study was indeed representative for the
general Polish population.

Detailed information on the methods used, approaches
to data collection and measurements, and response rates
in the WOBASZ Il study were presented and discussed in
a previous publication [14].

The final analysis of dietary habits included 5690 re-
spondents (2554 men and 3136 women), after some subjects
were excluded due to missing or unreliable diet histories. The
mean age was 49.3 years in men and 50.7 years in women,
with 34.1% of men and 31.3% of women in the age range
20-40 years, 38.0% of men and 39.4% of women in the age
range 41-60 years, and 27.9% of men and 29.3% of women
in the age range above 60 years.

Diet was evaluated by a trained pollster using a ques-
tionnaire that included food consumed during the last 24 h.
A portfolio with photographs of various food portion sizes was
used to allow precise estimation of the quantities consumed.
Information was also collected on dietary habits (use of special
diets, adding salt and removing fat) and use of dietary supple-
ments. Based on the information collected, energy content
and nutritional value of the diet were calculated using the
Polish tables of food composition and nutritional value [15].
In case of vitamins and minerals, their intake in both foods
and dietary supplements was taken into account. Based on
the collected data, the proportion of subjects achieving rec-
ommended nutrient intakes was calculated in reference to
Estimated Average Requirement (EAR) values, and for some
nutrients Adequate Intake (Al) values [16] and the World
Health Organisation (WHO) recommendations [17].

To illustrate concordance with the WHO recommenda-
tions for CVD prevention, the Healthy Diet Indicator (HDI)
score was calculated that includes 7 nutrients, with 1 point
awarded for a recommended intake of a given nutrient, and
0 points if intake was not consistent with the recommenda-
tions. The maximum score for optimal diet was 7 points
(Table 1) [18].

A wide range of conventional CVD risk factors was evalu-
ated in WOBASZ Il study participants using questionnaires,
laboratory testing, and anthropometric measurements. Body
mass index (BMI, kg/m?) was calculated based on height
and weight measurements. Fasting blood glucose and lipid
profile was measured. Blood pressure was measured three
times, with the mean value calculated from the second and
third measurement.

Statistical analysis
The results were subjected to a statistical analysis using the
Statistical Analysis System (SAS) software, version 9.2. Con-
tinuous variables were summarized using descriptive statistics
(mean, standard deviation, median).
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Table 1. Scoring of the diet components for the Healthy Diet Indicator (HDI) score [18]

Diet component Score 0 Score 1
Saturated fatty acids (% of calories) >10 <10
Polyunsaturated fatty acids (% of calories) <6or>10 6-10
Cholesterol [mg/day] >300 <300
Protein (% of calories) <10o0r>15 10-15
Dietary fibre [g/day] <25 >25
Fruits and vegetables [g/day] < 400 > 400
Sugar (% of calories) >10 <10
Overall score Minimum O Maximum 7
Table 2. Rates of selected cardiovascular disease risk factors in the respondents*
Risk factor Men Women
Hypercholesterolaemia (cholesterol > 5 mmol/L) 55.5% 55.3%
Elevated LDL-C (LDL-C > 3 mmol/L) 56.5% 50.8%
Low HDL-C (HDL-C < 1.0 mmol/L in men, < 1.2 mmol/L in women) 18.7% 20.8%
Hypertension' 49.6% 41.7%
Hypertriglyceridaemia (TG > 1.7 mmol/L) 36.0% 22.1%
Diabetes? 11.6% 9.6%
Overweight (25 kg/m? < BMI < 30 kg/m?) 43.9% 31.8%
Obesity (BMI 230 kg/m?) 251% 27.2%

*Raw proportions (not standardised for age) in those subjects in whom dietary patterns were evaluated; 'Systolic blood pressure > 140 mm Hg
and/or diastolic blood pressure > 90 mm Hg and/or use of antihypertensive drugs; 2Blood glucose > 7 mmol/L and/or a history of diabetes; BMI —
body mass index; HDL-C — high density lipoprotein cholesterol; LDL-C — low density lipoprotein cholesterol; TG — triglycerides

Table 3. Prevalence of selected dietary habits in the adult Polish population

Dietary habit

Regularly adding salt to already seasoned dishes

Consuming meat products with visible fat or poultry with fatty skin
Adhering to a low fat, low cholesterol, or a diabetic diet

Adhering to a low calorie diet

Considering one’s own diet appropriate

Men Women
26.7% 18.4%
55.7% 29.5%
71% 8.0%
0.9% 1.3%
53.8% 55.3%

RESULTS

In the studied Polish population, we found high rates of CVD
risk factors related to unhealthy diet (Table 2). The most com-
mon risk factors included elevated BMI and dyslipidaemia.
More than half of the study population was characterised
by excessive body weight and abnormal total cholesterol
and low-density lipoprotein cholesterol (LDL-C) levels. The
proportion of subjects with hypertension and diabetes was
also relatively high.

Dietary habits of adult Poles were also much below the
expected standards (Table 3). A low fat and low cholesterol
diet or a diabetic diet was adhered to by 1 in 13 respondents,

and a low calorie diet by 1 in 110 men and 1 in 77 women.
Adding salt to already seasoned dishes was reported by 27%
of men and 18% of women, and 56% and 30% of them, re-
spectively, consumed meat products with visible fat or poultry
with fatty skin. However, about 55% of respondents believed
that their diet was appropriate.

The diet of the adult Polish population was found to
be not balanced in regard to the intake of some nutrients
(Table 4). Relatively best adherence to the recommendations
was found for antioxidant vitamins (A, C, E), most group
B vitamins (except folate), protein, fruits and vegetables in
both genders, and dietary cholesterol in women. The mean
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intake of these nutrients was close to the recommended val-
ues, although they were consumed in recommended doses
only by 44-80% of the respondents.

Much worse results were obtained for overall fat and satu-
rated fatty acids which were consumed in excessive amount,
contributing to high atherogenicity of the average diet. The
recommended intake of these fats was found in only small
proportion of the respondents (below 20% among men and
below 30% among women).

Other nutrients of interest in the context of their effect
CVD risk are minerals such as magnesium, potassium, and
calcium. Unfortunately, their intake in the average diet was
very low, particularly in case of calcium and potassium.
Recommended intake of these minerals were noted in less
than 20% of the respondents. Somewhat better results were
obtained for magnesium, but the recommended intake was
again noted in only about 30% of the respondents. The adult
Polish population was also characterised by deficient folate
and fibre intake, with low values of both the average intake
and the proportion of respondents consuming the recom-
mended amounts (26% of men and 13% of women).

In our study, we used the HDI score to evaluate di-
etary patterns predictive for the occurrence of civilisation
diseases. Based on the mean values and the distribution of
the HDI score, it can be concluded that the diet quality was
significantly inappropriate in adult Poles (Table 5), with the
average HDI value of 3.19 in men and 3.26 in women (out
of the maximum of 7). Using this criterion, more than 60%
of the respondents were characterised by a low quality diet
(0-3 points), and the recommended diet quality (5-7 points)
was noted in only 15% of the respondents.

DISCUSSION

Nutrition is one of the major factors affecting cardiovascular
risk not only directly but also through its effect on body
mass, total and LDL-C levels, blood pressure, and the risk
of diabetes. Of note, high rates of these risk factors were
found in the studied sample of the Polish adult population.
A high proportion of obese subjects and an increasing rate of
obesity are of particular concern, as excessive body weight
is known to be associated with higher rates of other risk fac-
tors for civilisation disease. In 2014, the proportion of obese
subjects in the study population was above 25% compared
to 21-22% a decade ago [19]. In the 2011 NATPOL study,
obesity was found in 22% of adult Poles (unpublished data).
Our study findings also showed that despite problems with
excessive body weight, adherence to a low calorie diet was
declared by only about 1% of the respondents.

High rates of hypercholesterolaemia and elevated LDL-C
level may be due to inappropriate diet. It should be stressed
that for maintaining normal blood cholesterol level and
CVD risk reduction, it is highly important not only to reduce
intake of saturated fatty acids but also replace them with
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Table 5. Mean values and the distribution of the Healthy Diet
Indicator (HDI) score in the adult Polish population

Score Men Women
Mean score 3.19 £ 1.31 3.26 = 1.22
0-3 points 60.5% 60.2%

4 points 24.2% 24.4%
5-7 points 15.3% 15.4%

unsaturated fatty acids, particularly polyunsaturated ones
[20]. It has been estimated based on epidemiological and
clinical study findings that CVD is reduced by 2-3% with
each 1% of the calorie intake from saturated fats is replaced
with polyunsaturated fatty acids [3]. In the WOBASZ Il study
population, more than half of men and nearly one third of
women consumed meat products with visible fat or poultry
with fatty skin. Excessive total fat and saturated fatty acid
intake was found in nearly 75-80% of the respondents, and
the average intake of these food components was much above
the recommended values. At the same, recommended intake
of polyunsaturated fatty acids was reported by only 30-35%
of the respondents. Thus, inappropriate intake of these two
groups of fatty acids may be a factor underlying a high rate
of hypercholesterolaemia in the Polish population. Excessive
consumption of dietary cholesterol was found in a smaller
proportion of the population (about 50% of men and 25% of
women). Of other dietary factors affecting blood cholesterol
levels, low fibre intake by more than 70% of men and about
85% of women should be noted.

On the other hand, no major differences in average
intake of saturated and unsaturated fats, cholesterol, and
fibre in the adult Polish population were noted over the last
decade [19]. Thus, it seems that a reduction in the rates of
hypercholesterolaemia and elevated LDL-C level seen in that
period has been associated not with improved nutrition but
with increasing use of lipid-lowering drugs (by about 50% in
men and nearly twofold in women).

Compared with the rates of hypercholesterolaemia, the
prevalence of low high-density lipoprotein level was relatively
low (19-20%) and reduced by 1.3 and 5.2 percentage points
in men and women, respectively, compared to a previous
study a decade ago. It may be speculated, however, that this
effect was related not to better nutrition but rather an increase
in alcohol consumption in the Polish population (during this
period, ethanol consumption increased by 8.5% in men and
about 39% in women). This was confirmed by data published
in 2012 by the National Institute of Hygiene [21].

The observed high prevalence of hypertension may also
be affected by inappropriate nutrition in addition to the effect
of excessive body weight. One in 4 men and one in 5 women
reported regularly adding salt to already seasoned dishes. Low
intake of minerals important for prevention of hypertension
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including calcium, potassium, and magnesium was also noted.
In particular, potassium intake was inadequate in more than
80% of men and about 95% of women, which was related to
low intake of fruits and vegetables. Consuming less than 400 g
of fruits and vegetables per day, which is a recommended
level, was reported by about 50% of the respondents of both
genders. Fruits and vegetables are an important source of not
only minerals but also vitamins, fibre, and flavonoids. Each
additional portion of fruits and vegetables per day reduces
the risk of a cardiovascular event by 4% and stroke by 5% [1].
Of note, the mean population intake of the above minerals
did not change significantly over the last decade, while the
mean intake of fruits and vegetables increased by about 50 g
per day [19].

Antioxidant vitamins (A, C and E) that prevent oxida-
tive modification of LDL particles and vitamins participating
in homocysteine metabolism (folate, vitamins B6 and B12)
are also necessary components of the healthy diet in the
context of CVD risk reduction [22, 23]. It should be noted,
however, that natural products should serve as the source
of these vitamins, as supplementation with high doses that
largely exceeded body requirements for these nutrients had
no effect on the cardiovascular event risk [22]. Our findings
indicate that the mean intake of antioxidant vitamins in the
adult Polish population was within the recommended values
but individual intake was inadequate in nearly half of the
respondents. Intake of vitamins preventing hyperhomocyst-
einaemia was also inadequate in many subjects, particularly
in regard to folate intake which was too low in about 75% of
men and 85% of women.

Evaluation of diet by comparing intake of particular
nutrients to the reference values gives only a partial measure
of the overall diet quality. Therefore, in our study we also
used the HDI score which has been used in epidemiologi-
cal studies for the comprehensive evaluation of diet and its
relation to health (Table 1). Of note, in the EPIC-NL cohort
that included more than 33,000 subjects aged 20-70 years,
higher HDI score values were associated with longer living
in good health [18]. In another study that analysed data from
prospective follow-up of 11 cohorts with nearly 400,000 re-
spondents, overall diet quality was evaluated using a score
of up to 70 points. Higher scores using that scale were found
to be associated with prolonged survival (by mean 2 years)
[24]. Similar observation in the Eastern European population
showed an inverse association between HDI scores and CVD
and coronary artery disease mortality, with no association with
mortality due to other causes [25].

Our findings indicate the recommended diet quality
(5-7 points) in only about 15% of adult Poles, while most of
the respondents (about 60%) were characterised by a low
quality diet (0-3 points). The mean HDI score was 3.2 in
men and 3.3 in women. Similar results were reported in
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the study by Haveman-Nies et al. [26] in the populations of
Framingham (USA), Padua (Italy) and Betanzos (Spain), with
HDI scores in the range of 3.3-3.4. In other populations in
this study, including Hamme (Belgium), Roskilde (Denmark),
Burgdorf (Switzerland), Culemborg (The Netherlands), and
elderly subjects in the Warsaw area, HDI scores were even
lower, in the range of 2.6-2.9 [26, 27]. In the latter study,
nearly 70% of the seniors in the Warsaw area were charac-
terised by a poor quality diet. Better results were obtained
in the elderly subjects in the United Stated in the study by
Sahyoun et al. [28] who evaluated diet quality using the
Healthy Eating Index (HEI).

It should be noted that HDI score values may differ be-
tween hypertensives and normotensives. In a Japanese study
[29] patients with untreated hypertension were characterised
by significantly lower HDI score values compared to those
without hypertension (4.12 = 1.24 vs. 4.59 = 1.16, respec-
tively). With low HDI score values the odds ratio of untreated
hypertension (adjusted for other factors) was 3.05 (95%
confidence interval 1.25-7.40, p = 0.014). In the WOBASZ
Il study, we found no significant difference in the mean HDI
score values between hypertensives and normotensives.

In summary, despite the fact that nutrition is a modifiable
risk factor, the quality of dietary habits of the majority of the
adult Polish population falls far short of the recommendations
relevant for CVD prevention, including the Polish Forum for
Prevention recommendations [30]. In addition, most inhabit-
ants of our country believe that their diet is appropriate.

CONCLUSIONS

1. Asignificant proportion of the adult Polish population is
characterised by inappropriate dietary habits.

2. The majority of the adult Polish population consumes satu-
rated and polyunsaturated fatty acids and fibre in amounts
that are not consistent with the recommendations.

3. Half of the adult Polish population consumes inadequate
amounts of fruits and vegetables.

4. Intake of vitamins important for CVD prevention, par-
ticularly folate, is inadequate in a significant proportion
of the adult Polish population.

5. Insufficient intake of minerals important for the preven-
tion of hypertension was found in a significant proportion
of the adult Polish population.

6. The quality of dietary habits of the majority of the adult
Polish population falls far short of the WHO recom-
mendations.
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Health under the 207102012 National Program for the Equal
Access to CVD Prevention and Treatment (POLKARD), task:
Analyses and Epidemiology — Monitoring of CVD epidemiol-
ogy in Poland.
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Czy sposob zywienia polskiej populacji

jest zgodny z rekomendacjami dotyczacymi
profilaktyki chorob sercowo-naczyniowych?
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Streszczenie

Wstep: Sposob zywienia wptywa na ryzyko sercowo-naczyniowe nie tylko bezposrednio, ale réwniez poprzez oddziatywanie
na mase ciala, stezenia lipidéw, cisnienie tetnicze i ryzyko cukrzycy.

Cel: Celem pracy byfa ocena jakosci zywienia dorostych mieszkaricow Polski, zaréwno na poziomie poszczegdlnych sktad-
nikéw odzywczych, jak i catosciowo przy wykorzystaniu wskaznika jakosci diety (HDI). HDI odzwierciedla gradient ryzyka
choréb sercowo-naczyniowych zwiazanych z dieta.

Metody: W ramach Il Wieloosrodkowego Ogoélnopolskiego Badania Stanu Zdrowia Ludnosci (WOBASZ 1I) w latach 2013—
—-2014 przebadano losowa probe mieszkaicéw Polski w wieku 20 lat i powyzej. Sposéb zywienia oceniono u 5690 os6b
(2554 mezczyzn i 3136 kobiet). Zawartos¢ w diecie wybranych sktadnikéw odzywczych analizowano w odniesieniu do
wartoci zalecanego spozycia i zaleceri Swiatowej Organizacji Zdrowia. Wskaznik jakosci diety wyliczono na podstawie
wielkosci spozycia 7 sktadnikéw (nasycone i wielonienasycone kwasy tfuszczowe, cholesterol pokarmowy, biatko, btonnik,
warzywa i owoce oraz wolny cukier). W przypadku zgodnosci z rekomendacja respondent za kazdy czynnik zywieniowy
uzyskiwat 1 punkt, w przypadku niezgodnosci — 0 punktéw. Maksymalnie przy catkowicie prawidfowej diecie mozna byto
otrzymac 7 punktow.

Wyniki: Badana grupa charakteryzowata sie wysokim udziatem oséb z nadwagga i otytoscia (69% mezczyzni, 59% kobiety),
z hipercholesterolemig (odpowiednio 56% vs. 55%), nadcisnieniem tetniczym (50% vs. 42%) i cukrzyca (12% vs. 10%).
Jednoczesnie znaczny odsetek Polakéw cechowaty niewfasciwe nawyki zywieniowe. Diete o niskiej zawartosci ttuszczu
i cholesterolu lub cukrzycowa stosowato ok. 8% respondentéw, a odchudzajaca — ok. 1% Polakéw. Dosalanie przy stole
wczesniej juz doprawionych potraw deklarowato 27% mezczyzn i 18% kobiet, a odpowiednio 56% i 30% os6b spozywato
mieso i wedliny z widocznym ttuszczem oraz dréb z ttusta skéra. Racje pokarmowe dorostej populacji polskiej byty niezbi-
lansowane pod wzgledem zawartosci niektorych sktadnikéw odzywczych. Zalecenia dotyczace witaminy A, C, E, B1, B2,
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B6, B12, biatka, cholesterolu pokarmowego oraz warzyw i owocéw realizowato 44-80% respondentéw. Rekomendowane
spozycie tluszczéw, nasyconych i wielonienasyconych kwaséw ttuszczowych, ktére istotnie oddziatuja na stezenie lipidéw,
deklarowato jedynie 18-37% badanych. Stwierdzono istotne niedobory w odniesieniu do folianéw i skfadnikéw mineralnych
istotnych w profilaktyce nadcisnienia tetniczego. Prawidfowa zawartos¢ w diecie folianéw dotyczyfa zaledwie 26% mezczyzn
i 13% kobiet, a magnezu, wapnia i potasu — 5-36% respondentow.

Whioski: 1. Znaczny odsetek dorostych Polakéw cechuije sie niewtasciwymi zwyczajami zywieniowymi. 2. Wiekszo$¢ polskiej
populacji spozywa niezgodne z zaleceniami ilosci nasyconych i wielonienasyconych kwaséw tluszczowych, a takze bfonnika.
3. Pofowa dorostej polskiej populacji spozywa niedostateczne ilosci warzyw i owocdw. 4. Spozycie witamin majacych istotne
znaczenie w profilaktyce choréb sercowo-naczyniowych jest w znacznym odsetku polskiej populacji niezadowalajace. Doty-
czy to zwlaszcza folianéw. 5. W diecie duzej czesci populagji polskiej wystapity niedobory sktadnikéw mineralnych istotnych
w profilaktyce nadcisnienia tetniczego. 6. Sposéb zywienia przewazajacej czesci dorostych Polakéw znacznie odbiega od
zalecen Swiatowej Organizacji Zdrowia.

Stowa kluczowe: sposéb Zzywienia, dieta, populacja polska, profilaktyka choréb sercowo-naczyniowych
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