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ABSTRACT

Introduction: Adherence to dietary recommendations is an important approach for primary prevention
of non-communicable diseases. The aim of the study was to compare energy and selected macronutrients
intake with diet between men and women from urban and rural areas who participated in the Polish arm
of the Prospective Urban Rural Epidemiological (PURE) study, and to identify the proportion of individ-
uals who did not meet dietary recommendations.

Material and methods: The study participants consisted of 1272 women and 753 men, aged 35-70 years
from urban (n = 1200) and rural (n = 825) areas of Lower Silesian Voivodeship. Participants’ habitual
food intake was recorded using country-specific food frequency questionnaire (FFQ).

Results: Estimated daily energy intake was higher for men than women (2121 vs. 2074 kcal, p < 0.05). Percent-
age energy provided by carbohydrates was 48%, by fats was 32%, and by protein was 15%. The average energy
intake from saturated fatty acids (SFA) was 12.4%, from monounsaturated 10.9%, while from polyunsaturated
fatty acids (PUFA) 5.0%, and the P/S ratio was 0.44. In the diets of 75% participants, the percentage energy pro-
vided by SFA was above 10%. About 1/3 of participants did not meet the recommended amount of fiber. The
urban participants consumed less energy, fat and protein, but more carbohydrates than their rural counterpart.
Conclusions: The diets that were closer to recommendations were observed among women and people
residing urban areas compared to men and people residing rural areas. The studied diets were characterised

by excessive percentage of energy from SFA and too low from PUFA.

KEY WORDS: diet, nutrients, fatty acids, Food Frequency Questionnaire, PURE study, FFQ.

The diets of women and people residing urban areas compared to men and people residing rural areas were closer to die-
tary recommendations. The excessive percentage of energy from saturated fatty acids and too low from polyunsaturated
fatty acids was observed in the studied diets. Almost 40% of the study group consumed too much of cholesterol, while
about one-third did not consume enough amounts of dietary fiber. The dietary faults observed in the study may increase
the risk of non-communicable diseases in this population.
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INTRODUCTION

The effect of diet on the risk of cardiovascular disease
(CVD) and CVD mortality have been extensively stud-
ied. Previous studies have shown decreased risk of CVD
by higher PUFA and MUFA consumption, and elevated
risk by increase intake of trans fat. The synergistic effect
of all diets components determines the final impact on
metabolic processes and monitoring the intake of nutri-
ents, in comparison with recommendations, is widely
used for assessing diet quality [1-3].

Large epidemiological and randomised control trails
have shown the impact of healthy eating on prevalence
and incidence of chronic diseases [4-6]. Adherence to
dietary recommendation is the basis for prevention of
non-communicable diseases such as obesity, diabetes
type 2, and cardiovascular diseases [7-10].

The objectives of the present study were to compare
energy and selected macronutrients intake with diet
between men and women from urban and rural areas of
the Lower Silesia who participated in the Polish arm of
the Prospective Urban Rural Epidemiological (PURE)
study. Also, to identify the proportion of individuals who
did not meet dietary recommendations.

MATERIAL AND METHODS

This cross-sectional study includes participants from
urban and rural areas of Lower Silesian Voivodeship in
Poland, who were enrolled in the PURE study. The PURE
study is a prospective cohort study of 158,092 men and
women from 20 low, middle, and high income countries.
The design and main findings of PURE study have been
published previously [11, 12].

In the Polish arm of PURE study, 2025 individuals
were enrolled. There were 1200 inhabitants of urban area
(Wroclaw) and 825 inhabitants of rural areas (surround-
ed villages). The study was conducted between 2007 and
2009.

Nutritional data were collected using a food fre-
quency questionnaire (FFQ), which was developed and
validated for the population of the Polish arm of the
PURE study [13]. The FFQ included 154 food items
divided into following groups: milk and dairy products
(20 items), fruits (13 items), vegetables (33 items), meat,
eggs, etc. (23 items), breads and cereals (9 items), mixed
dishes (21 items), beverages (17 items), and snacks (18
items). The questionnaire included typical products and
dishes consumed in Poland. Participants were asked how
often, on average, during the past year, they consumed
each foods and drinks. There were 9 categories of fre-
quency to choose: “never, less than once a month”, “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

aday”, and “more than 6 times a day”. All food items were
described in portion sizes commonly consumed, e.g.
1 glass of milk, 1 teaspoon of margarine, 1 medium size
apple, or 1 slice of bread. The average weight of food
portions was determined during the FFQ validation,
based on the reported portion size collected by 24 h die-
tary recalls. 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 US Department and Agricultural [14] and Poland’s
Food Composition Tables [15], a special nutrient food
database, which includes food and mixed dishes com-
monly eaten in Poland, was created [16]. Daily intake
of foods and nutrients was computed at the Population
Health Research Institute (PHRI) at McMaster Universi-
ty, Hamilton, Canada.

According to the Nutrition Recommendations for
Polish Population, the percentage of energy from pro-
tein in diet should be between 10-15% (Nutrition Rec-
ommendations for Polish Population, 2008), from fats
20-35% (European Food Safety Authority - EFSA, 2010),
and from carbohydrates 50-70% [17]. Therefore, to cal-
culate the requirements (expressed in g/day) for these
compounds, the percentage of energy from macronutri-
ents in this study was assumed as follows: 12% from pro-
tein, 30% from fats, and 58% from carbohydrate. Con-
sidering that the percentage of total energy from fats was
assumed as 30%, the recommendation for saturated fatty
acids (SFA), monounsaturated fatty acids (MUFA), and
polyunsaturated fatty acids (PUFA), in this study were
assumed as 8%, 15%, and 7% of total energy, respec-
tively. The recommended intake of macronutrients in
g/day was evaluated based on the recommended daily
energy intake. The recommended daily energy intake
was computed for each person individually, according
to gender, age, proper body weight, and physical activity
level (assessed on the bases of the International Physi-
cal Activity Questionnaires - IPAQ). The recommended
dietary fiber intake was set at 25 g/day, while the accept-
able level of cholesterol intake was below 300 mg/day.

To compare energy and nutrients intake with recom-
mendations, two parameters were used such as: fulfill-
ment of recommendations (mean + SD) and percentage
of daily food rations (DFRs), which contained nutrients
in amounts incompatible with recommendations.

STATISTICAL ANALYSIS

Means, SD, and median were calculated to sum-
marise continuous variables. We compared energy and
nutrients intake between sex and a place of residence
(urban/rural). Differences in energy and nutrients
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intake between groups were compared using non-par-
ametric Mann-Whitney U test or Kruskal-Wallis test.
For all analysis, a p-value of less than 0.05 was consid-
ered to be statistically significant. Statistical analysis was
performed using software STATISTICA, version 10.0 PL
StatSoft Inc., USA.

RESULTS

Table 1 presents means (+ SD) daily intake of energy,
macro and micro-nutrients by sex, and comparison of
intakes with dietary recommendations. Men had slight-
ly higher energy intake than women (2121.3 vs. 2073.5
kcal/day, p = 0.0445), but there were not statistically sig-
nificant differences between protein, carbohydrates, and
fats intake. Based on Dietary Reference Intakes (DRI),
79% of women and 90% of men had inadequate MUFA
intake, and 83% and 93%, respectively, had inadequate
PUFA intake. The abnormalities observed in energetic
structure of the diets were mainly caused by low percent
of energy from MUFA and PUFA, while high intake of
SFA, what presents Table 2.

Figure 1 shows percentage of the study group whose
DFRs were incompatible with the recommendations,
according to fatty acids, P/S ration, and cholesterol.
Although the mean daily intake of cholesterol in both
groups was below 300 mg, 37% of women and 41% of
men reported higher cholesterol intake than dietary rec-
ommendation. The diets of about 75% of the study group
contained more than 10% of energy from SFA. Because
of the improper proportions between PUFA and SFA, the
P/S ratio was very low and amounted to 0.44. Only about
5% of the study group had P/S ratio higher or equal to
0.70. The percentage of energy from MUFA was lower
than 10% in the diets of about one-third of the study
population. Similarly, the mean dietary fiber content in
DEFRs was satisfactory but about 1/3 of the study popula-
tion consumed less than 25 g of this compound per day.

Lower energy and macronutrients were consumed in
urban than rural areas, except dietary fiber, the intake of
which was similar between urban and rural inhabitants
(Table 3). The diets of women from urban area compared
to rural area were characterised by higher percentage of
energy form proteins and carbohydrates, and lower per-
centage of energy from fats. Among men, such differenc-
es were observed only for carbohydrates and fats. In the
diets of urban inhabitants compared to the diets of rural
inhabitants, both men and women, lower percentage
of energy from SFA, MUFA, and PUFA was observed.
Urban participants reported higher alcohol intake.

DISCUSSION

The paper presents the nutritional results obtained in
the Polish arm of the PURE study that includes rural and
urban inhabitants. The intake of energy, macronutrients,
dietary fiber, and cholesterol in the study population
were also compared dependent on sex and place of resi-
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TABLE 2. Comparison of energetic structure of the diets between women and men

Nutrient Women n = 1272 Men n=753 Women vs. Men
Mean +SD Median Mean +SD Median (p-value)
Protein (%E) 15.1 21 15.0 149 £2.1 14.8 0.015913
Fats (%E) 322156 32.0 31.9+58 315 0.160591
Carbohydrates (%E) 484 5.8 48.3 47.6 £6.0 47.8 0.003660
SFA (%E) 12.5+3.5 11.9 12.2+3.5 11.7 0.039918
MUFA (%E) 10.8 £2.1 10.8 11.0+21 1.1 0.044907
PUFA (%E) 50«11 49 5010 5.0 0.812311
Alcohol (%E) 0.6 £1.1 0.2 1.6 £2.8 1.0 <0.0001

%E - percentage of energy; SFA - saturated fatty acids; MUFA - monounsaturated fatty acids; PUFA — polyunsaturated fatty acids; SD - stan-

dard deviation; p-value for Mann-Whitney U test
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FIG. 1. Percentage of the study group whose daily food rations were incompatible with the recommendations

dence. Our findings showed that the assessed diets were
not properly balanced. An average total fat content in the
DEFRs could be considered as acceptable, if not the incor-
rect contribution of selected groups of fatty acids. The
ratio of polyunsaturated to saturated fatty acids indicates
a potentially atherogenic properties of the diets. More-
over, the cholesterol content in the diets of about 39%
of the study group exceeded the allowed 300 mg/day.
Although the percentage of energy from carbohydrates
in the DFRs of the study population was low and did
not exceed 50%, the average content of dietary fiber was
consistent with the requirements. The diets that were the
least compatible with the recommendations were found
in the studied men and people residing rural areas.
Mean daily energy intake of men was significantly
higher than women, however, the difference was not as
large as observed in other studies conducted in Poland
[18, 19]. Women from the Lower Silesian Voivodeship
from WOBASZ (the National Multicenter Health Sur-
vey) study consumed 1641 kcal/day and women aged
50 year old from Wroclaw 1681 kcal/day, whereas men
consumed 2569 kcal/day and 2329 kcal/day, respectively

[18, 19]. Lower daily energy intake in presented study,
both in women and men (1321 kcal and 1461 Kkcal,
respectively) was observed in PONS study (Polish-Nor-
wegian Study) [20]. Excess of the recommended value of
energy was observed, especially among women, as about
46% of them consumed to much calories with diet. In the
group of men, this percentage was lower and accounted
to almost 29%. The balance between daily energy intake
and energy expenditure is one of the most important fac-
tor, permitting to maintain the proper body weight. It
is strongly worth to notice that among this population,
there was about 68% of women and 79% of men with
BMI greater or equal to 25 kg/m? (data not published).
The diets of the study population were not well
balanced, what was characterised by too low intake of
carbohydrates and improper proportion between fatty
acids. Insufficient intake of carbohydrates was observed
also in other studies, however, the average dietary fiber
intake, in contrast to the previous studies, was adequate
[19, 20]. It may suggest that the intake of fruits and vege-
tables in this population was satisfactory but failed in the
sufficient number of portions of cereals products. It is
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worth noted that insufficient consumption of these prod-
ucts favors an adequate supply of magnesium and B vita-
mins. However, it is indicated to choose food exhibiting
a low glycemic index (GI), such as: whole-grain and rye
bread, oat cereals or barley. Products with high GI and
glycemic load (e.g., wheat rolls and bread, corn flakes,
white rice) should be avoid, because it was observed that
low GI and glycemic load were independently associated
with a reduced risk of type 2 diabetes, coronary heart
disease, breast cancer, gallbladder diseases, and all dis-
eases combined [21].

Improper structure of fatty acids in the DFRs of the
study group is typical for Polish population, as it was
observed in other studies [19, 20]. The improper pro-
portion between fatty acids was defined by very low P/S
ratio. Excessive energy percentage from SFA in diets
may be related to higher risk of cardiovascular disease
(CVD). The current guidelines to reduce cardiovascular
risk, prepared by the American College of Cardiology
and the American Heart Association, states that adults
who are required to reduce their LDL cholesterol level,
should obtain 5% to 6% of their calories from SFA in
the diet [9]. SFA in diet should be replaced by PUFA,
what may contribute to decrease LDL cholesterol and
the total to HDL cholesterol ratio [22]. Insufficient con-
tent of PUFA in the diets of study population indicates
that intake of marine fish, canola, and linseed oil should
be increased. On the other hand, it is not recommend-
ed to replace SFA by refined carbohydrates and added
sugars, as it may decrease HDL cholesterol level, where-
as it increases the levels of triglyceride and small LDL
particles [22]. In the study of Jakobsen et al. [23], which
involved 53,644 women and men, substituting SFA for
low GI carbohydrates was related to lower risk of myo-
cardial infarction, while substituting them for high GI
foods had an inverse effects.

The development of CVD is different between people
from rural and urban areas. As has been cited by Yusuf et
al. [24], the coronary heart disease mortality rate, preva-
lence of hypertension, mean levels of serum cholesterol,
and BMI were higher in urban than rural areas in China.
On the other hand, the prevalence of diabetes in rural are-
as of India was lower than in urban. A strong exemplary
evidence that nutritional habits also differ between rural
and urban areas was also given by Yusuf et al. [25]. In Chi-
na, the cereals products were a source of 57.4% of energy
in diets among urban inhabitants, while in rural this fig-
ure was 71.7%, whereas the animal products were a source
of 15.2% and 6.2% of energy, respectively. Therefore, it is
to justify to explore the eating habits of people residing
in different areas, considering, that current increase in
urbanization and mechanization leads to a decrease in
physical activity in both urban and rural areas.

In our study, the inhabitants of urban areas com-
pared to rural areas showed better nutritional patterns,
what may have an impact on the prevention of obesi-

ty and cardiovascular disease. Nevertheless, it cannot
be ignored that there were about 70% of people with
overweigh or obesity in urban area and 75% in rural.
The diets of people residing urban areas contained lees
energy, cholesterol, had lower percentage of energy from
fats and SFA than the diets of those residing rural are-
as. Unfortunately, the percentage of energy from MUFA
and PUFA were also lower. The ratio of energy from
alcohol was lower in rural than urban. However, in the
study conducted Kielce and Swigtokrzyskie Voivodeship,
Poland, such differences depending on place of residence
had not been observed [20]. The similar observations
as in the presented study were noted in the Cameroon
Survey, where the diets of men and women residing in
urban areas contained less calories and lower percentage
of energy from fats, SFA, MUFA, and PUFA, whereas
higher percentage of energy from carbohydrates than
the diets of people from rural areas [26].

CONCLUSIONS

The study was aimed to compare energy and selected
macronutrients (carbohydrates, dietary fiber, proteins,
fats, fatty acids, cholesterol) intake with diet between
men and women aged 35-70 years old from urban and
rural areas of the Lower Silesia, who participated in the
Polish arm of the PURE study. The diets that were closer
to recommendations were observed among women and
people residing in urban areas, compared to men and
people residing in rural areas. However, the diets of par-
ticipants in every groups require multiple amendments.

The study also identified the proportion of individuals
who did not meet dietary recommendations. The improp-
er contribution of energy from selected macronutrients
was observed in the studied diets what was mainly caused
by excessive percentage of energy from SFA and too low
from PUFA. This caused a very low P/S ratio. Almost 40%
of the study group consumed too much of cholesterol,
while about one-third did not consume enough amounts
of dietary fiber. The dietary changes should be implement-
ed in the study population what will be beneficial in pre-
vention of non-communicable diseases.
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