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Abstract
Objective: The aim of this study was to assess the dietary intake of participants in the Polish-Norwegian Study (PONS).
Methods: The presented study comprised 3,862 inhabitants of Świętokrzyskie Province aged 45-64 (2,572 females and 
1,290 males). Daily intakes of energy, protein, carbohydrate, fat and fatty acid were estimated using the Food Frequency 
Questionnaire (FFQ).
Results: Energy intake was signifi cantly higher in males than females (1,461.4 vs 1,320.7 kcal/day), and in participants aged 
45-54 than in those aged 55-64 (1,409.5 vs 1,338.5 kcal/day). The percentage of energy from saturated fatty acids was higher 
than dietary recommendations. Protein, fat and carbohydrate intakes were signifi cantly higher in males compared to females, 
and in younger than in older group. Daily cholesterol intake was signifi cantly higher in males compared to females and in 
younger than in older group. People with a higher level of education had a higher energy, protein and fat intake.
Conclusion: Under-reporting of energy intake was observed in a signifi cant percentage of participants, especially in males. 
Gender, age and education status had statistically signifi cant impact on dietary intake. Increase in the intake of dietary fi bre, 
mono- and polyunsaturated fatty acids with diet by the studied participants will make the diets more healthy.
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INTRODUCTION

Many studies have indicated the strong association between 
diet as an important modifi able risk factor and chronic 
diseases, such as cardiovascular diseases and cancer [1-3]. 
Some dietary components have been found to be protective 
(fruits, vegetable, fi sh and whole grain) and some found to 
be predictive (red meat, refi ned starches and saturated fat) 
of cardiovascular diseases and cancers [4].

A Seven Countries study indicated the importance of 
healthy eating [5]. Th e study showed that in Greece and Italy, 
people consumed less animal fat (saturated fatty acids) than 
in Finland, USA and the Netherlands, and the incidence of 
coronary heart disease was lower than the latter countries. Th e 
study also showed a positive correlation between saturated 
fat intake and blood cholesterol, and an inverse correlation 

with monounsaturated fatty acid intake. It was observed that 
with an increased intake of monounsaturated fatty acids, the 
incidences of ischemic heart disease and mortality associated 
with them decreased [5]. A negative relationship between 
mortality due to coronary heart disease has been also found 
in relation to vegetable, fi sh and legume consumption [4].

Th e benefi cial eff ects of the Mediterranean diet has been 
demonstrated in the Lyon Diet Heart Study, which included 
patients aft er myocardial infarction. About 2 years aft er the 
study, there was observed a 70% decrease in relapse of heart 
attacks, and a 70% reduction in all deaths in people using the 
Mediterranean diet compared with the control group [6].

Th e cardioprotective eff ect of omega-3 and reduced risk of 
thrombotic infarction was also observed [7-9]. In addition, 
researchers showed that a healthy diet rich in fruits and 
vegetables had a positive impact on human health. Low fruit 
and vegetable consumption was signifi cantly related to acute 
myocardial infarction in the INTERHEART study [3]. Th e 
protective role of fruit and vegetable consumption against 
coronary heart disease was observed in the Nurses’ Health 
Study and the Health Professionals’ Follow-Up Study [1]. 
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Many studies have also demonstrated the protective eff ect 
of fruit and vegetables against cancer [2, 10, 11].

Th e impact of dietary factors on cardiovascular disease has 
likewise been observed in Poland. A decreasing saturated 
fatty acid intake and increasing vegetable oils (rapeseed and 
soybean) consumption as a source of unsaturated fatty acids, 
between the years 1991 - 2002 was associated with decreasing 
cardiovascular disease mortality in Poland. During this time, 
increasing fruit and vegetable consumption and decreasing 
tobacco smoking was also observed [12]. Th e implementation 
of the EU regulations aft er 2009 [13] and opening of the food 
market to the European trends concerning health-promoting 
life style also contributed to this situation [14].

According to Hu and Willett [15], the optimal diet for 
heart protection should be abundant in fruits, vegetable, 
whole grain, non-hydrogenated unsaturated fatty acids, and 
omega-3 fatty acids.

Th e aim of this study was to assess energy, protein, 
carbohydrate, total fat and fatty acid dietary intake of the 
Polish-Norwegian Study (PONS) participants.

MATERIALS AND METHODS

Th is study presents preliminary analysis data from the 
fi rst wave of participants of the PONS of chronic diseases 
in the Świętokrzyskie Province of Poland. Th e PONS study 
is a big, open-ended prospective study with very broad 
research aims. Th e ultimate aim of the study is to advance 
our understanding of important causes of morbidity and 
mortality in Poland, and to establish a solid knowledge 
base for the prevention of these major causes of premature 
morbidity and mortality.

Sample and data collection. Recruitment units were 
established in urban and rural areas of Świętokrzyskie 
Province. Eligibility criteria for the project population were 
place of residence (city of Kielce and Świętokrzyskie Province) 
and age (45-64). Th e results presented in this paper are based 
on data from the fi rst 3,862 participants (2,572 females and 
1,290 males aged between 45-64) recruited between 2010-2011. 
1,182 were rural inhabitants (396 males and 786 females) and 
2,680 urban inhabitants (894 males and 1,786 females). Mean 
age, BMI and waist circumference among rural inhabitants 
was: 55.0±5.5 y.o., 29.0±3.9 kg/m2 and 100.7±9.8 cm in males, 
and 53.9±5.1 y.o., 29.1±5.2 kg/m2 and 90.7±11.8 cm in females. 
Among urban inhabitants, these parameters were, respectively, 
56.1±5.3 y.o., 28.3±3.8 kg/m2 and 99.0±10.4 cm in males, and 
56.2±5.2 y.o., 27.8±4.8 kg/m2 and 87.3±11.5 cm in females.

All participants were examined in accordance with the 
PONS project protocol. Questionnaire information was 
collected as a systematic interview, and the responses were 
entered on an electronic form, and aft er completion of the 
interview the data were sent directly to a data server for 
processing and further management.

Measurements. Participants’ habitual food intake in past 
year was measured using the Food Frequency Questionnaire 
(FFQ). PONS FFQ was constructed based on a previously 
developed and validated FFQ for the Poland branch of the 
PURE study [16]. Development and validation methods for 
FFQ were based on previous studies conducted in the United 
Arab Emirates and Kuwait [17], and in Colombia [18].

Th e questionnaire contained 55 questions. Portion sizes 
were described as typical portions used at home (e.g. a glass, 
a slice, a teaspoon, a plate). Each question was divided into 
2 parts. In the fi rst part, participants were asked if they were 
eating/drinking each item (e.g. a slice of cheese or a glass 
of semi-skimmed/low fat milk) at least once a month. Th e 
possible answers were: ‘Yes’, ‘No’, ‘Don’t know’ and refusal. 
In the second part of the questionnaire, participants were 
asked about consumption frequency of each item in the 
last year (e.g. ‘How oft en in the past 12 months did you eat 
a slice of cheese?’ or ‘How oft en in the past 12 months did 
you drink one glass of semi-skimmed/low fat milk?’). Th e 
frequencies of consumption were classifi ed as: 1-3 times a 
month, once a week, 2-4 times a week, 5-6 times a week, 
once a day, 2-3 times a day, 4-5 times a day, 6 times a day or 
more, don’t know and refusal. Individual sugar intake was 
assess by an open-ended question – participants were asked 
‘How many teaspoons of sugar do you add to tea or coff ee 
and other drinks?’

Th e FFQ included an additional section about oils 
consumption and daily intake of canola oil, soybean oil, 
sunfl ower oil, olive oil, and other oils (e.g. grape seed oil) 
during the previous year, which were recorded.

Th e PONS questionnaire also included a question about 
alcohol consumption in a diff erent section of the FFQ. Taking 
into account that alcohol is source of energy in the diet, the 
consumption of beer, grape wine, fruit wine and vodka was 
included for daily energy calculations.

Recorded frequencies of consumption were converted 
into daily intake, and daily foods and nutrients intake 
were calculated. To compute the daily nutrient intake, the 
reported frequency of consumption for each food item 
was multiplied by the portion size, and then the total food 
intake was converted into nutrient intake, based on the 
food’s nutrient profi le. Daily intake of foods and nutrients 
was computed at the Population Health Research Institute 
(PHRI) at McMaster University, Hamilton, Canada. Based 
on the US Department and Agricultural (USDA) [19] and 
Poland’s Food Composition Table [20], a special nutrient 
food database which includes food products and dishes 
commonly eaten in Poland, was constructed. Merchant and 
Dehghan [21] described previously the procedure to compile 
a food composition database from USDA and local food 
composition tables.

Statistical analysis. Mean (SD) and median were 
calculated to summarize continuous variables. For all 
analysis, the criterion for statistical signifi cance was set at 
p=0.05. Statistical analysis were performed using computer 
programme STATISTICA v 9.1 PL StatSoft  Inc., USA.

Ethics. Th e study was approved by the Ethics Committee of 
the Cancer Centre and the Institute of Oncology in Warsaw, 
Poland.

RESULTS

Mean daily energy and macro-nutrients intake by gender, 
age, place of residence and level of education is presented in 
Tables 1-3. It was found that the short FFQ under-estimated 
participants’ daily energy and nutrients intake. However, 
energy intake was signifi cantly higher in males than in 
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primary education had a lower protein intake than those 
with a higher level of education (Tab. 3).

Daily fat intake was higher in males compared to females 
(51.4 vs 46.3 g, p<0.05), and in younger than in the older 
age group (49.9 vs 46.7 g). Th e percentage of energy from 
saturated fatty acid (SFA), monounsaturated fatty acid 
(MUFA) and polyunsaturated fatty acid (PUFA) were higher 
among males than females. Statistical diff erences between 
the younger and older age groups were found according to 
percentage of energy from MUFA (11.5 vs 11.3% of energy). 
People in urban and rural areas had similar amounts of 
fat intake (Tab. 1, 2). People with primary education had a 
lower fat intake (45.4 g/day) than those with vocational (48.9 
g/day) and university education (48.6 g/day). People with 
higher education had a higher percentage of energy from 

females (1,461.4 vs 1,320.7 kcal/day), and in participants aged 
45-54 than in those aged 55-64 (1,409.5 vs 1,338.5 kcal/day) 
(Tab. 1, 2). Comparing urban and rural participants, no 
signifi cant diff erences in daily energy intake were observed. 
People with primary education had a signifi cantly lower daily 
energy intake (1,281.5 kcal/day) than those with vocational, 
secondary and university education (1,392.2, 1,361.1 and 
1,379.2 kcal/day, respectively) (Tab. 3). Th e percentage of 
energy from protein, fats and carbohydrates in the rural 
area were 16.7%, 31.4% and 43.8% in males, and 17.8%, 31.5% 
and 46.4% in females, respectively. In urban areas, males 
had 17.2%, 31.6%, 43.9%, and females had 18.4%, 31.3% 
and 45.9% of energy from protein, fats and carbohydrates, 
respectively (Tab. 1).

Protein intake was higher in males than in females (61.4 
vs 59.7 g/day, p<0.05), and in participants aged 45-54 than 
older participants (61.2 vs 59.6 g) (Tab. 1, 2). People with 

Table 1. Mean (SD) daily energy and nutrient intake in the PONS study group, by gender and place of residence

Nutrient Unit Urban Rural Overall

  Males (n=894) Females (n=1786) Males (n=396) Females (n=786) Males (n=1290) Females (n=2572)

  1 2 3 4 5 6

Energy kcal 1465.6 (442.1) a,c 1322.7 (454.8)d 1452.1 (419.8)b 1316.0 (362.0) 1461.4 (435.3)g 1320.7 (428.5)
Protein g 62.2 (19.0) c 60.4 (22.1) 59.7 (16.5) 58.1 (16.5) 61.4 (18.3)g 59.7 (20.6)
Fat total g 51.8 (19.3) a,c 46.3 (19.1)d 50.6 (16.7)b 46.4 (15.7) 51.4 (18.5)g 46.3 (18.1)
SFA g 16.9 (6.4) a,c 15.6 (6.4) d 16.8 (5.8)b 15.6 (5.5) 16.9 (6.2)g 15.6 (6.1)
MUFA g 19.1 (7.8) a,c 16.6 (7.4) d 18.7 (6.4)b 16.6 (5.9) 18.9 (7.4)g 16.6 (7.0)
PUFA g 9.5 (4.0) a,c 8.1 (3.8) d 9.1 (3.4)b 8.1 (3.0) 9.4 (3.8)g 8.1 (3.6)
P/S - 0.6 (0.2)a,e 0.5 (0.2) 0.6 (0.2) 0.5 (0.2) 0.6 (0.2)g 0.5 (0.2)
Cholesterol mg 226.7 (99.7) a,c 204.7 (99.8)d 224.6 (80.8)b 200.3 (75.1) 226.0 (94.3)g 203.3 (93.0)
Carbohydrates g 176.6 (56.2) a,c 168.3 (61.5) 175.3 (57.4) 168.5 (50.4) 176.2 (56.5)g 156.8 (47.0)
Fibre g 16.3 (5.8) 16.3 (7.2) 16.2 (5.6) 16.1 (5.2) 16.3 (5.7) 16.3 (6.6)
Protein % E 17.2 (2.6)a,c,e 18.4 (2.8) d,f 16.7 (2.6)b 17.8 (2.8) 17.0 (2.6)g 18.2 (2.8)
Fat total % E 31.6 (5.2) 31.3 (5.1) 31.4 (4.9) 31.5 (4.8) 31.5 (5.1) 31.4 (5.0)
SFA % E 10.3 (2.0)a,c 10.5 (2.0) 10.4 (2.0) 10.6 (2.0) 10.4 (2.0)g 10.6 (2.0)
MUFA % E 11.6 (2.5)a,c 11.2 (2.4)d 11.6 (2.2)b 11.3 (2.3) 11.6 (2.4)g 11.2 (2.4)
PUFA % E 5.8 (1.5)a,c 5.5 (1.4)d 5.6 (1.3) 5.5 (1.3) 5.8 (1.4)g 5.5 (1.4)
Carbohydrates % E 43.9 (6.6)a,c 45.9 (6.4)d 43.8 (6.6)b 46.4 (6.4) 43.9 (6.6)g 46.0 (6.4)
Alcohol % E 4.3 (5.3)a,c 1.2 (2.1)d 5.0 (6.3)b 1.1 (2.2) 4.5 (5.6)g 1.2 (2.1)

SD – standard deviation
% E – percentage of energy
a – 1 vs 2; b – 3 vs 4; c - 1 vs 4; d – 2 vs 3; e – 1 vs 3; f – 2 vs 4; g – 5 vs 6 – statistically signifi cant diff erences, p<0.05.

Table 2. Mean (SD) daily energy and nutrient intake in the PONS study 
group by age

Nutrient Unit Study group

  45-54 y.o. (n=1586) 55-64 y.o. (n=2276)

Energy kcal 1409.5 (471.6)a 1338.5 (406.5)
Protein g 61.2 (21.4)a 59.6 (18.7)
Fat total g 49.9 (20.2)a 46.7 (17.0)
SFA g 16.6 (6.6)a 15.6 (5.9)
MUFA g 18.1 (8.0)a 16.9 (6.6)
PUFA g 8.9 (4.1)a 8.3 (3.4)
P/S - 0.6 (0.2) 0.6 (0.2)
Cholesterol mg 217.0 (103.8)a 206.7 (86.3)
Carbohydrates g 175.2 (61.7)a 168.0 (54.8)
Fibre g 16.3 (6.9) 16.3 (5.9)
Protein % E 17.6 (2.8)a 18.0 (2.8)
Fat total % E 31.7 (5.0)a 31.2 (5.0)
SFA % E 10.5 (2.0) 10.5 (2.0)
MUFA % E 11.5 (2.4)a 11.3 (2.4)
PUFA % E 5.6 (1.4) 5.6 (1.4)
Carbohydrates % E 45.1 (6.5) 45.4 (6.6)
Alcohol % E 2.5 (4.0)a 2.1 (4.0)

SD – standard deviation
% E – percentage of energy
a – statistically signifi cant diff erences between age groups, p<0.05.

Table 3. Mean (SD) daily energy and nutrient intake in PONS study group 
by level of education

Nutrient  Unit  Primary  Vocational Secondary University
  education education education education
  (n=230) (n=687) (n=1710) (n=1235)

  1 2 3 4

Energy kcal 1281.5 (401.0)a,b,c 1392.2 (426.6) 1361.1 (446.0) 1379.2 (431.1)
Protein  g 55.7 (17.0)a,b,c 59.4 (18.5) 60.5 (20.9) 61.3 (19.5)
Fat total  g 45.4 (17.2)a,c 48.9 (18.5) 47.7 (18.8) 48.6 (18.1)
SFA g 15.2 (6.0)c 16.1 (6.3) 15.9 (6.2) 16.3 (6.1)
MUFA g 16.5 (6.5)a 17.9 (7.1)d 17.2 (7.4) 17.6 (7.0)
PUFA g 8.3 (3.4)a 8.9 (3.5)d,e 8.5 (3.9) 8.5 (3.7)
P/S - 0.6 (0.2)c 0.6 (0.2)d,e 0.6 (0.2) 0.5 (0.2)
Cholesterol  mg 196.1 (75.2) 212.4 (89.5) 211.6 (102.4) 211.8 (87.0)
Carbohydrates  g 163.0 (54.0)a 173.4 (54.1) 170.7 (59.4) 171.5 (58.3)
Fibre  g 15.3 (4.8)c 16.3 (5.7) 16.3 (6.8) 16.5 (6.3)
Protein  % E 17.6 (2.8) 17.3 (2.9) 18.0 (2.8) 18.0 (2.9)
Fat total  % E 31.7 (5.1) 31.3 (5.1) 31.3 (5.0) 31.6 (5.0)
SFA % E 10.6 (2.1) 10.3 (2.0)e 10.5 (2.0) 10.6 (2.0)
MUFA % E 11.5 (2.3) 11.5 (2.4) 11.3 (2.4) 11.4 (2.4)
PUFA % E 5.8 (1.4)c 5.7 (1.3)d,e 5.6 (1.4) 5.5 (1.4)
Carbohydrates % E 46.1 (6.4) 45.5 (6.9) 45.4 (6.5) 44.9 (6.4)
Alcohol % E 1.3 (3.3)a,b,c 2.8 (5.3)e 2.1 (3.7)f 2.4 (3.6)

SD – standard deviation
% E – percentage of energy
a – 1 vs 2; b – 1 vs 3; c – 1 vs 4; d – 2 vs 3; e – 2 vs 4; f – 3 vs 4 – statistically signifi cant diff erences, 
p<0.05.
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SFA than those with vocational education. Th e percentage of 
energy from PUFA was signifi cantly higher in participants 
with vocational education than in those with secondary and 
university education. People with primary education had a 
higher percentage of energy from PUFA than those with 
university education (Tab. 3).

We also assessed PUFA to SFA (P/S) ratio, which was 
signifi cantly higher in males than in females (0.6 vs 0.5, 
respectively), but signifi cant diff erences were not found 
between urban and rural settings (Tab. 1). Taking into account 
the level of education, it was observed that participants with 
university education had a signifi cantly lower P/S ratio (0.5) 
than those with primary and vocational education (0.6 and 0.6, 
respectively). Th ere was a higher P/S ratio among participants 
with vocational than secondary education (Tab. 3).

Mean daily cholesterol intake was higher among males 
than females, and among younger than older participants 
(Tab. 1, 2).

Males and younger participants had higher carbohydrate 
intakes than the others (Tab. 1, 2). Carbohydrate intake was 
higher in participants with vocational education than in 
those with primary education (Tab. 3).

Th e percentage of energy from alcohol in males was 4.5%, 
and was signifi cantly higher than in females (1.2%) (Tab. 1). 
Th e percentage of energy from alcohol was signifi cantly 
higher in participants aged 45-54 than in those age 55-
64 (2.5% vs 2.1%) (Tab. 2). Alcohol intake was positively 
associated with level of education, and percent energy from 
alcohol was lower among those with primary education than 
others (Tab. 3).

Th e relationship between blood lipid profi les and nutrients 
intake was assessed. It was found that those with a higher 
percentage of energy from PUFA and higher ratio of PUFA/
SFA, had lower blood cholesterol (<190mg/100ml). Similar 
correlations were found for LDL cholesterol level. Participants 
with blood LDL level <115 mg/100ml had a signifi cantly 
higher percentage of energy from PUFA, and better P/S ratio 
(5.7% and 0.56, respectively) than those with blood LDL level 
≥115 mg/100ml (5.6% and 0.55, respectively). Individuals 
with a high percentage of energy from alcohol had blood 
cholesterol ≥190 mg/100ml.

DISCUSSION

Th e dietary intake of PONS participants was measured 
using a short FFQ and, as expected, males had a higher 
daily energy and macro-nutrients intake. Participants with 
a higher ratio of PUFA/SFA had lower blood cholesterol and 
LDL levels. Th e overall diet was similar between urban and 
rural participants.

Among energetic dietary compounds, insuffi  cient intake 
was observed mainly in carbohydrates. Protein intake among 
males was in accordance with Polish recommendations [22], 
and among females slightly exceeded recommendations. 
Total fat intake in both groups was in the lower level of Polish 
recommendations [22]. Other authors have also observed 
underreporting in dietary intake [23, 24]. Włodarek and 
Gurtatowska [23] found that energy intake estimated by 
24-hour dietary recall was about 600 kcal lower than assessed 
daily energy expenditure. It is worth noting that 80% of 
the study group were overweight and obese. Waśkiewicz 
and Sygnowska [24] assessed that the diet of persons with 

overweight or obesity was characterized by lower energy and 
carbohydrates intake than in those with normal weight.

Daily energy intake in Polish population assessed by 24-
hours dietary recall in the WOBASZ study [25] was higher 
than our results. Among participants aged 45-54, energy 
intake in the WOBASZ study amounted to 1,629 kcal/day in 
males and 1,687 kcal/day in females, and respectively, 1,634 
kcal/day and 1,619 kcal/day among participants aged 55-64. 
Daily energy intake observed in Świętokrzyskie Province in 
the WOBASZ study amounted to 2,526 kcal/day in males and 
1,750 kcal/day in females [26]. Energy intake assessed in the 
POL-MONICA BIS study [27, 28] was also higher than in the 
presented study, both in Warsaw and the former Tarnobrzeg 
Province. Daily energy intake among participants aged 45-
54 in Warsaw was 2,314 kcal in males, and 1,657 kcal in 
females, while in Tarnobrzeg Province it was 2,341 kcal and 
1,765 kcal, respectively. Among participants aged 55-64, the 
daily energy intake amounted in Warsaw inhabitants to 2,216 
kcal in males and 1,495 kcal in females, while in Tarnobrzeg 
Province – 1,998 kcal and 1,549 kcal, respectively [27, 28]. A 
higher daily energy intake than in the presented study was 
also observed among 40-year-olds (2,574 kcal in males, 1,769 
kcal in females), and 50-year-olds, (2,341 kcal in males, 1,677 
kcal in females) Wroclaw inhabitants [29, 30].

Th e percentage of energy from macronutrients in the PONS 
study group was incorrect. We observed excessive percentage 
of energy from protein and insuffi  cient from carbohydrates. 
Th e percentage of total fat was similar in males and females 
and in both groups was above recommendations (>30%). Th e 
percentage of energy from total fat observed in other Polish 
studies was higher than in PONS study [25-30].

Th e percentage of energy from SFA in the PONS study 
was higher than recommendations. Percentage of energy 
from SFA observed in the WOBASZ studied group (aged 
20-74 years), both in males and in females, was also higher 
than recommendations (13.6% and 13.1% of energy from 
SFA, respectively) [25]. In Świętokrzyskie Province [26] the 
percentage of energy from SFA was lower than in the whole 
WOBASZ population, and amounted respectively to 12.2% 
in males and 12.5% in females. Th e percentage of energy 
from SFA in the POL-MONICA BIS Warsaw study [28] was 
similar to Świętokrzyskie Province, and amounted 12.4% 
in males and 12.1% in females. In the POL-MONICA BIS 
Tarnobrzeg study [27], the percentage of energy from SFA 
was, respectively, 11.4% and 11.1%. An excessive percentage 
of energy from total fat and SFA was also observed in the 
diet of Americans in the National Health and Nutrition 
Examination Survey (NHANES) [31].

In the Guidelines for the Management of Dyslipidaemias, 
published by the European Society of Cardiology (ESC) and 
the European Atherosclerosis Society (EAS) [32], the authors 
emphasize that SFA have the strongest impact on LDL 
cholesterol level and, in the presence of hypercholesterolaemia, 
their intake should be reduced below 7% of energy. According 
to the authors, trans fats have a similar eff ect on LDL 
cholesterol level as on SFA, but this fraction also decreased 
HDL cholesterol level. In searching for a correlation between 
SFA intake and HDL cholesterol level, it was observed that 
SFA intake reduces the anti-infl ammatory potential of HDL, 
and impairs arterial endothelial function [33].

Th e percentage of energy from MUFA and PUFA in 
this study was too low, compared with recommendations. 
A better percentage of energy from MUFA, especially in 
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males, compared with recommendations, was observed in 
the WOBASZ and POL-MONICA BIS studies [25, 27, 28]. 
Th e percentage of energy from PUFA in WOBASZ [25] and 
POL-MONICA BIS Tarnobrzeg [27] studies was similar to 
the presented study. In the POL-MONICA BIS Warsaw study 
[28], a higher percentage of energy from PUFA was observed 
(6.4% in males and 6.5% in females).

P/S ratio to express the correct proportion between the 
content of PUFA to SFA should be between 0.7 - 1.0. Th e P/S 
ratio observed both in the presented and previous studies 
was lower than 0.7 [27-30].

Mean daily cholesterol intake assessed in the presented 
study was in accordance with recommendations (266.0 mg in 
males and 203.3 mg in females). Cholesterol intake assessed 
in other Polish studies was above 300 mg/day in males, while 
among females – between 232 - 289 mg/day [25-30]. Among 
the American population, males aged 40-59 consumed daily 
353 mg of cholesterol, while females consumed daily 241 mg 
[31].

According to the ESC/EAS Guidelines for the Management 
of Dyslipidaemias [32], dietary fi bre present in fruit, vegetables 
and whole meal cereals has a direct hypocholesterolaemic 
eff ect. Dietary fi bre intake assessed in the presented study 
was very low compared with Polish recommendations [22], 
according to which the daily fi bre intake should be above 25 
g/day. In the WOBASZ study [25], POL-MONICA BIS Warsaw 
[28] and Tarnobrzeg studies [27], dietary fi bre intake was also 
insuffi  cient compared with recommendations. In both studies 
it was found that dietary fi bre intake was higher in males than 
in females. Dietary fi bre intake among 40-year-old males from 
Wrocław was close to recommendations (24.2 g/day), while 
in females it was insuffi  cient (19.1 g/day) [29]. 50-year-old 
Wrocław inhabitants consumed less dietary fi bre (22.6 mg and 
18.5 mg, respectively), than 40-year-old inhabitants [30].

Th e main strength of the presented study are in the large 
number of participants and standardized method of data 
collection. However, the short FFQ under-estimated the 
daily nutrient intake, and the result of the study may slightly 
diff er from previous studies conducted in Poland. Th e short 
FFQs have been used to measure individual dietary patterns 
in large international studies [3] and proved to be a valuable 
tool for assessing diet-disease correlation.

CONCLUSIONS

Under-reporting of energy intake was observed in a 
signifi cant percentage of participants, especially in males. 
It seems reasonable to include some additional questions 
in the FFQ in further studies. Gender, age, and education 
status had a statistically signifi cant impact on dietary intake. 
Th e analyzed diets were not well balanced. Increasing the 
intake of dietary fi bre, mono- and polyunsaturated fatty 
acids in the diet of the studied participants will make their 
diets more healthy.

ACKNOWLEDGEMENTS

Th e study was supported by a grant from the Polish-
Norwegian Research Fund (PNRF-228-AI-1/07). Th anks 
are expressed to the members of the PONS project team, and 
to the participants for their contributions to the study.

REFERENCES

 1. Joshipura KJ, Hu FB, Manson JE, Stampfer MJ, Rimm EB, Speizer FE, 
Colditz G, Ascherio A, Rosner B, Spiegelman D, Willett WC. Th e eff ect 
of fruit and vegetable intake on risk for coronary heart disease. Ann 
Intern Med 2001;134:1106-1114.

 2. Kirsh VA, Peters U, Mayne ST, Subar AF, Chatterjee N, Johnson CC, 
Hayes RB. Prospective study of fruit and vegetable intake and risk of 
prostate cancer. J Natl Cancer Inst 2007;99:1200-1209.

 3. Yusuf S, Hawken S, Ôunpuu S, Dans T, Avezum A, Lanas F et al. 
Eff ect of potentially modifi able risk factors associated with myocardial 
infarction in 52 countries (INTERHEART study): case-control study. 
Lancet 2004;364:937-952.

 4. Kłosiewicz-Latoszek L, Szostak WB. Nutrition and cardiovascular 
diseases. In: Podolec P (Ed.): Handbook of Polish Forum for Prevention 
of Cardiovascular Diseases. Med Prakt Kraków 2010;2:283-288 (in 
Polish).

 5. Keys A, Mienotti A, Karvonen MJ, Aravanis C, Blackburn H, Buzina 
R et al. Th e diet and 15-year death rate in Th e Seven Countries Study. 
Am J Epidemiol 1986;124:903-915.

 6. de Lorgeril MS, Renaud S, Mamelle N, Salen P, Martin JL, Monjaud 
I et al. Mediterranean alpha-linolenic acid-rich diet in secondary 
prevention of coronary heart disease. Lancet 1994;343:1454–1459.

 7. Bucher HC, Hengstler P, Schindler C, Meier G. N-3 polyunsaturated 
fatty acids in coronary heart disease: a meta-analysis of randomized 
controlled trials. Am J Med 2002;112:298-304.

 8. Hu FB, Bronner L, Willett WC, Stampfer MJ, Rexrode KM, Albert CM 
et al. Fish and omega-3 fatty acid intake and risk of coronary heart 
disease in women. JAMA 2002;287:1815-1821.

 9. Iso H, Rexrode KM, Stampfer MJ, Manson JE, Colditz GA, Speizer FE 
et al. Intake of fi sh and omega-3 fatty acids and risk of stroke in women. 
JAMA 2001;285:304-312.

10. Lissowska J, Gail MH, Pee D, Groves FD, Sobin LH, Nasierowska-
Guttmejer A et al. Diet and stomach cancer risk in Warsaw, Poland. 
Nutr Cancer 2004;48:149-15.

11. Lissowska J, Gaudet MM, Brinton LA, Pepłońska B, Sherman M. 
Szeszenia-Dąbrowska N, et al. Intake of fruits, and vegetables in relation 
to breast cancer risk by hormone receptor status. Breast Cancer Res 
Treat 2008;107:113-117.

12. Zatoński W (Ed.) with: Mańczuk M, Sulkowska U, and the HEM Project 
team. Closing the health gap in European Union. Cancer Center and 
Institute of Oncology, Warsaw 2008.

13. Wojtyła A, Biliński P, Jaworska-Łuczak B. Regulatory strategies to 
ensure food and feed safety in Poland – update review. Ann Agric 
Environ Med 2010;17:215-220.

14. Panasiuk L, Mierzecki A, Wdowiak L, Paprzycki P, Lukas W, Godycki-
Ćwirko M. Prevalence of cigarette smoking among adult population 
in eastern Poland. Ann Agric Environ Med 2010;17:133–138.

15. Hu FB, Willett WC. Optimal diets for prevention of coronary heart 
disease. JAMA 2002;288:2569-2578.

16. Dehghan M, Ilow R, Zatońska K, Szuba A, Zhang X, Mente A, Regulska-
Ilow B. Development, reproducibility and validity of the food frequency 
questionnaire to assess dietary intake in Poland arm of PURE study. J 
Hum Nutr Diet 2012 (in press).

17. Dehghan M, Al Hamad N, Yusufali AH, Nusrath F, Yusuf S, Merchant 
AT. Development of a semi-quantitative food frequency questionnaire 
for use in United Arab Emirates and Kuwait based on local foods. Nutrit 
J 2005;4:18, doi:10.1186/1475-2891-4-18.

18. Dehghan M, Jaramillo PL, Dueñas R, Anaya LL, Garcia RG, Zhang 
X et al. Development and validation of a quantitative food frequency 
questionnaire among rural- and urban-dwelling adults in Colombia. 
J Nutr Educ Behav 2011, doi:10.1016/j.jneb.2010.10.001

19. US Department of Agriculture USDA, Agricultural Research Service 
2011. USDA National Nutrient Database for Standard Reference, Release 
24. Nutrient Data Laboratory Home Page, http://www.ars.usda.gov/ba/
bhnrc/ndl (accessed: 2011.10.09).

20. Kunachowicz H, Nadolna I, Przygoda B, Iwanow K. Tabele składu 
i wartości odżywczej żywności. (Food Composition Tables). 
Wydawnictwo Lekarskie PZWL, Warsaw 2005 (in Polish).

21. Merchant AT, Dehghan M. Food composition database development 
for between country comparison. Nutrit J 2006;5: 2, doi:10.1186/1475-
2891-5-2.

22. Jarosz M, Bułhak-Jachymczyk B (Ed.). Normy Żywienia Człowieka. 
Podstawy prewencji otyłości i chorób niezakaźnych. (Th e Polish Dietary 
Standards. Basis for prevention of obesity and noninfectious diseases). 
Wydawnictwo Lekarskie PZWL, Warsaw 2008 (in Polish).



234 Annals of Agricultural and Environmental Medicine 2011, Vol 18, No 2

Rafał Ilow, Bożena Regulska-Ilow, Dorota Różańska, Katarzyna Zatońska, Mahshid Dehghan, Xiaohe Zhang et al. Assessment of dietary intake in a sample of Polish…

23. Włodarek D, Gurtatowska A. Ocena zawartości makroskładników w 
diecie mężczyzn w wieku średnim oraz stopnia realizacji ich potrzeb 
energetycznych. (Estimation of macronutrients content in the diet and 
the magnitude of meeting assessed energy expenditure of middle-aged 
men). Bromat Chem Toksykol 2009;42:620-624 (in Polish).

24. Waśkiewicz A, Sygnowska E. Ocena sposobu żywienia osób o 
prawidłowej masie ciała oraz osób z nadwagą i otyłością- badanie POL-
MONICA bis Warszawa. (Dietary habits of persons with normal weight 
and persons with overweight or obesity - Warsaw POL-MONICA BIS 
project). Med Metab 2003;7:35-41 (in Polish).

25. Broda G, Rywik S, Kurjata P (Ed.). Wieloośrodkowe Ogólnopolskie 
Badanie Stanu Zdrowia Ludności program WOBASZ. Część I- Próba 
ogólnopolska. (National Muliticenter Health Survey in Poland project 
WOBASZ. Part I – National Sample). Biblioteka Kardiologiczna 90, 
Instytut Kardiologii, Warsaw 2005 (in Polish).

26. Broda G, Rywik S, Kurjata P (Ed.). Wieloośrodkowe Ogólnopolskie 
Badanie Stanu Zdrowia Ludności program WOBASZ. Część II – Dane 
regionalne. (National Muliticenter Health Survey in Poland project 
WOBASZ. Part II - Regional data). Biblioteka Kardiologiczna 91, 
Instytut Kardioligii, Warsaw 2005 (in Polish).

27. Rywik S (Ed.). Program POL-MONICA BIS byłe województwo 
tarnobrzeskie. Stan zdrowia ludności byłego województwa 
tarnobrzeskiego w roku 2001. Cz. IV. Podstawowe wyniki sposobu 
żywienia. (Project POL-MONICA BIS former Tarnobrzeg voivodeship. 
Health status of the former Tarnobrzeg voivodeship population in 
the year 2001. Part IV - Basic results of the dietary habits). Biblioteka 
Kardiologiczna 82, Instytut Kardiologii, Warsaw 2002 (in Polish).

28. Rywik S (Ed.). Program POL-MONICA BIS Warszawa. Stan zdrowia 
ludności Warszawy w roku 2001. Cz. II. Podstawowe wyniki sposobu 
żywienia. (Project POL-MONICA BIS Warsaw. Health status of the 
Warsaw population in year 2001. Part II - Basic results of the dietary 
habits). Biblioteka Kardiologiczna 80, Instytut Kardiologii, Warsaw 
2002 (in Polish).

29. Ilow R, Regulska-Ilow B, Biernat J, Kowalisko A. Ocena sposobu 
żywienia wybranych grup populacji dolnośląskiej – 40-latkowie. (Th e 
assessment of dietary intake of the selected groups from Lower Silesia 
population - 40-year-old). Żyw Człow Metab 2007;34:647-652 (in 
Polish).

30. Ilow R, Regulska-Ilow B, Biernat J, Kowalisko A. Ocena sposobu 
żywienia wybranych grup populacji dolnośląskiej – 50-latkowie. (Th e 
assessment of dietary intake of the selected groups from Lower Silesia 
population 50-year-old). Bromat Chem Toksykol 2007;40:293-298 (in 
Polish).

31. Wright JD, Wang C-Y, Kennedy-Stephenson J, Ervin RB. Dietary 
intake of ten key nutrients for public health, United States: 1990-2000. 
Advanced Data From Vital and Health Statistics 2003;334:1-4.

32. Reiner Ž, Catapano AL, De Backer G, Graham I, Taskinen M-R, Wiklund 
O, et al. ESC/EAS Guidelines for the management of dyslipidaemias. 
Th e Task Force for the management of dyslipidaemias of the European 
Society of Cardiology (ESC) and the European Atherosclerosis Society 
(EAS). Eur Heart J 2011;32:1769-1818.

33. Nicholls SJ, Lundman P, Harmer JA, Cutri B, Griffi  ths KA, Rye K-A, 
et al. Consumption of saturated fat impairs the anti-infl ammatory 
properties of high-density lipoproteins and endothelial function. J Am 
Coll Cardiol 2006;48:715-720.


