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Abstract: In Poland and Croatia, similarly as for a number of European countries, anemia and
osteoporosis are common diet-related diseases in women, while for both the proper nutritional
behaviors and preventive education are crucial. However, for the proper nutritional education there
are some barriers, including those associated with an educator, his own nutritional behaviors and
beliefs. The aim of the study was to assess the dietary health risk factors for women in the Polish and
Croatian population based on the nutritional behaviors of junior health professionals. The study was
conducted in Polish (n = 70) and Croatian (n = 80) female students of the faculties associated with
public health at the universities in capital cities. Their diets were assessed based on 3-day dietary
records. Nutritional value and consumption of food products, as well as the dietary risk factors for
anemia and osteoporosis, were compared. While assessing the risk factors for anemia, in the Polish
group, the higher intake of iron and folate, as well as vitamin B12 per 1000 kcal, was observed; and for
folate, the higher frequency of inadequate intake was stated for Croatian women. While assessing the
risk factors for osteoporosis, in the Polish group, compared with the Croatian, the higher intake of
calcium per 1000 kcal was observed, but for vitamin D, there were no differences. Differences of the
intake between the Polish and the Croatian group of junior health professionals may result in various
dietary health risks for women. Based on the assessment of dietary intake, for anemia, compared to
Polish women, a higher risk may be indicated for Croatian women, but for osteoporosis, similar risks
may be indicated for Polish and Croatian women. Therefore, for public health, adequate nutritional
education of junior health professionals is necessary.
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1. Introduction

According to the World Health Organization (WHO), a number of women die because of
noncommunicable diseases before they reach the age of 70—it was estimated that there were 4.7 million
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of such deaths in 2012 [1]. Women also generally suffer due to decreased quality of life and
well-being—this indicates that there is a need to work toward improving the health and well-being of
women and girls, beyond maternal and child care [2].

A number of noncommunicable diseases are diet-related; hence, nutritional education is crucial to
prevent these diseases. However, it has been observed that it is not enough for nutritional educators
to have the proper qualifications, including the right knowledge and skills, to affect change—the
educators’ own beliefs may influence health education [3]. The nutritional educators’ own nutritional
behaviors and beliefs may influence the information that is presented to patients and may interfere
with the process of imparting knowledge [4]. At the same time, nutritional educators should follow
diet recommendations; previous studies have shown that if educators had excessive body mass,
it negatively affected the perception of their credibility, level of trust, and inclination of the patient to
follow their advice [5].

Providing dietary recommendations is a serious problem as, generally, physicians do not even
engage in nutritional counseling [6], while the other nutritional educators often do not have adequate
knowledge and skills [7–9]; sometimes, even dietitians do not have it [10–12]. Although some
studies indicate that dietitians follow their own advice of maintaining a well-balanced diet [13],
others conclude that the nutritional behaviors of dietitians generally are not in agreement with
their own recommendations; both dietitians and other nutritional educators consume inadequate
amounts of fruits and vegetables [14–16] and fish [14,17]—they also consume sweets [17] and fast
food meals [16] too often. This data corresponds to the excessive body mass commonly reported for
physicians [18], nurses [19], educators [20], and also for dietitians [21]. Moreover, malnutrition has also
been reported in dietitians [15] and the lower body mass is often related with symptoms of orthorexia
nervosa [22]. The improper nutritional behaviors of health professionals are associated with a diet
that is characterized by inadequate intake of fiber [23,24], calcium [23,25], iron [19,23], potassium [23],
vitamin A [19], vitamin D [23], riboflavin [19], folate [19,23], and vitamin B12 [19].

Taking all this information into account, two major problems can be highlighted. These problems
are related with educators providing misleading information to their patients based on their own
beliefs, which results in the patients maintaining an unhealthy diet; in other cases, patients do not
follow the nutritional educators’ recommendations because of loss of trust and confidence in them.
Consequently, it may be assumed that proper nutritional behaviors of nutritional educators may be
crucial for effective education; if the educators do not follow proper nutritional behavior, they may
directly generate health-related dietary risk factors for patients.

Anemia [26] and osteoporosis [27] are the diet-related diseases typical for women. The two
conditions may be associated, and when they occur at the same time, they cause even more serious
reduction of the quality of life in the affected individuals [28].

The frequency of decreased blood hemoglobin concentration (< 120 g/L), interpreted as the
occurrence of anemia according to the WHO [29] definition, is high even for the developed regions
of the world, especially for women [30]. According to WHO estimations, the prevalence of anemia
in nonpregnant women aged 15–49 is 22.5% (ranging from 16.4 to 30.1%) in the European region,
being 23% in Poland and 24% in Croatia; for pregnant women, the frequency is even higher [31].
The primary diet-related reasons for anemia are deficiencies of iron [32], folate [33], and vitamin
B12 [34], although WHO indicated iron deficiency as the most prominent contributor [35].

The frequency of osteoporosis, according to the statistics of the International Osteoporosis
Foundation (IOF) [36], for European countries is also high, as for women aged over 50 (the group
especially prone to osteoporosis), its occurrence is 21–24%, contributing to an estimated lifetime risk
of hip fracture of 22.8%. In this age group, the frequency of osteoporosis in Poland is also estimated
at about 20%, contributing to hip fractures in 3% of the female population [37]. As was observed by
Cvijetić et al. [38], for Croatia, there are no detailed osteoporosis statistics; but it is estimated that 39%
of individuals aged over 60 have osteoporosis, with 95% of them being women [39]. At the same time,
based on the data for Zagreb (the capital city of Croatia), the frequency of vertebral fractures for women
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in the group aged over 50 was estimated as 9.7% [40]. As calcium intake is directly associated with
bone mass, it is the primary diet-related influencing factor [41]; however, vitamin D is also a factor that
contributes to better calcium absorption and bone mineralization, and thus bone mineral density [42].

In this study, our aim was to assess the dietary health risk factors for women in the Polish and
Croatian population based on the nutritional behaviors of junior health professionals. Taking into
account the comprehensive quality of diet, we planned to assess not only the daily intake, but also
the proportions of macronutrients (the share of energy contribution), as well as the nutrient density
of diet [43] (expressed as daily intake recalculated per 1000 kcal). Moreover, we also included the
assessment of food products intake and food products intake recalculated per 1000 kcal. In order to
include issues related to the environmental effects of food production, we decided to assess, under food
products intake, animal-derived products separately; under the intake of protein, we decided to
assess animal and plant protein separately. Western populations generally have too high total protein
intake [44]; it has also been observed that environmental impact reduction is proportional to the animal
products share reduction [45]. This study was planned to be conducted by assessing the dietary risk
factors for anemia and osteoporosis, which are the most common diet-related diseases for women and
may influence the social sustainability level in populations.

2. Materials and Methods

2.1. Ethical Statement

The study was conducted according to the guidelines of the Declaration of Helsinki. It was
approved by the Bioethical Commission of the National Food and Nutrition Institute in Warsaw
(No. 0701/2015). All the participants provided their informed consent to participate in the study.

2.2. Studied Group

The study was conducted among two groups of junior health professionals who were students
of faculties associated with public health at universities located in capital cities. It was decided to
recruit students that in the future should be characterized by a general nutritional knowledge only,
and not specialists in dietetics or medicine. Hence, students of dietary and medical courses were
not included; only those who planned to become general nutritional specialists conducting group
nutritional education in and outside of hospitals were recruited. For Poland, it was the Warsaw
University of Life Sciences (WULS-SGGW) in Warsaw, whereas for Croatia it was the University of
Applied Health Sciences (Zdravstveno Veleučilište u Zagrebu—ZVU) in Zagreb.

The students were invited to participate in the study in the semester when they had their dietitian
classes to assess nutritional behaviors of students characterized by a similar level of nutritional
knowledge. The inclusion criteria were as follows:

• female;
• aged 19–25;
• living in the capital city or around it;
• student of faculty associated with health science and promotion; and
• providing written informed consent to participate.

The exclusion criteria were as follows:

• being pregnant or breastfeeding;
• any chronic diet-related disease diagnosed;
• currently trying to lose weight; and
• following any special diet.
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In the indicated universities, based on the indicated inclusion and exclusion criteria,
two independent groups of participants were recruited: 70 young women in the Polish group
and 80 young women in the Croatian group.

2.3. Assessment of the Diet

The assessment of the diet was based on a 3-day dietary record, according to widely applicable
rules [46]. The dietary assessment was conducted by respondents during three random and
nonconsecutive days, which were commanded to be typical and two of them were to be weekdays and
one weekend day. The study’s participants had a structured form to be completed with the information
about consumed meals: the place where they were consumed, consumption time, and detailed
description (products included, applied culinary and cooking techniques, serving size). The serving
size was to be indicated either in grams (if they possessed a kitchen scale or consumed packed products
with such information on the packaging) or in a descriptive manner (as a standard household measures).
The respondents were instructed about the need to note all the products and all the beverages in a
scrupulous manner. Moreover, they were informed about the need to not change their typical dietary
habits because of keeping the dietary record.

Both groups of respondents were given identical forms (in their native language, either Polish
or Croatian) and identical instructions to conduct the 3-day dietary record. The instructions were
translated into Polish/Croatian by native Polish/Croatian speakers who were dietitians to obtain an
accurate description of necessary issues, including some examples as to how to keep the dietary record.

Subsequently, to obtain a comparable analysis of the diet, independent from the applied databases,
the same tables of nutritional value of food products and dishes were applied for both groups.
The Polish tables were selected; therefore, the dietary records obtained for the Croatian group were
translated to Polish, as in the previously conducted own study [47]. The translation was independently
conducted in two stages: two English-speaking Croatian dietitians translated them from Croatian
to English (while describing the specific dishes and providing the photographs of typical Croatian
products and information about recipes, if needed), and afterwards two English-speaking Polish
dietitians independently translated Croatian dietary records from English to Polish (verifying all
the doubts with Croatian dietitians, if needed). The applied procedure resulted in obtaining both
Polish and Croatian dietary records translated into Polish to be analyzed using the same database
(the Polish one).

The Polish 3-day dietary records and the Croatian ones, translated into Polish (in a 2-step process
via English), were afterwards analyzed in four ways as follows:

• The typical nutritional value of the diet, which was assessed for the energy value of the diet and the
following nutrients: total protein, animal protein, plant protein, protein as a share of energy value,
fat, saturated fatty acids, monounsaturated fatty acids, polyunsaturated fatty acids, cholesterol,
fat as a share of energy value, total carbohydrates, sucrose, lactose, starch, fiber, carbohydrate
as a share of energy value (macronutrients), sodium, potassium, calcium, phosphorus, iron,
magnesium, zinc, copper, manganese, iodine (minerals), thiamine, riboflavin, niacin, vitamin B6,
folate, vitamin B12, vitamin A, vitamin E, vitamin C, vitamin D (vitamins). The nutritional value
was assessed for a mean daily intake and was calculated using the tables of nutritional value of
food products and dishes by the Polish National Food and Nutrition Institute in Warsaw [48] and
the Polish dietitian software Energia 4.1.;

• The typical nutritional value of the diet recalculated per 1000 kcal of the diet, which was assessed
for the nutrients, independently recalculated to enable reliable comparison;

• The typical consumption of food products, which was assessed for the following groups: milk and
dairy beverages, cottage cheese, hard cheese, eggs, meat, cold cuts, fish and fish products, butter,
sour cream (animal-derived products), vegetables, legumes, fruits, potatoes, bread, other cereal
products, oil, margarine, nuts, mushrooms, sugar, jam and honey, chocolate sweets, cakes and
cookies, alcoholic beverages, sweetened beverages (other food products). The consumed dishes
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were deconstructed into food products, and they were then divided into listed groups, which are
commonly applied for assessing the intake of food products [49];

• The typical consumption of food products recalculated per 1000 kcal of the diet, which was
assessed for the food product groups, independently recalculated to enable reliable comparison.

While assessing sodium intake, the salt added to dishes was not calculated, but only that naturally
present in food products or in processed food products. This is because, in general, dietary intake
assessment is not a recommended method to analyze sodium intake; the 24-hour urine collection is
the ‘gold standard’ for this assessment [50] and is commonly applied [51]. Moreover, dietary intake
assessment methods usually do not capture the amount of sodium obtained from salt added to dishes
consumed [52]. This is because, in western countries, excessive sodium intake is common; in practice,
the risk of inadequate intake does not exist [53].

Subsequently, the groups were compared for the obtained nutritional value and the intake of food
products. Moreover, the dietary health risk factors were specified for each population, and the most
common ones for young women’s diet-related health risks were selected and the related nutrients
were analyzed as follows: anemia (iron, folate, and vitamin B12) [54] and osteoporosis (calcium and
vitamin D) [55]. Vitamin D was included in the analysis in spite of the fact that it is mainly generated
in skin after sunshine exposure [56]. However, inadequate exposure that is commonly stated results in
need for at least adequate dietary intake [57]. Combined inadequate sunshine exposure and inadequate
intake result in vitamin D deficiency [58] that is observed both for Poland [59] and Croatia [60].

The intakes of indicated nutrients in groups were compared with the recommended intake values,
as specified by National Institutes of Health [61], while the Estimated Average Requirement (EAR)
values were selected as a reference to estimate the prevalence of inadequate intake [62]. We applied
the following reference values: calcium (800 mg), iron (8.1 mg), folate (320 µg), vitamin B12 (2 µg),
and vitamin D (10 µg) [61].

2.4. Statistical Analysis

The distribution was verified using the Shapiro-Wilk test. Afterwards, the t-Student test (for
parametric distributions) and the U Mann-Whitney test (for nonparametric distributions) were applied
for comparison of the typical intakes. At the same time, the chi2 test was applied for comparison of the
prevalence of inadequate intake.

The statistical analysis was conducted for the accepted level of significance of p ≤ 0.05 and while
using Statistica, version 8.0 (Statsoft Inc., Tulsa, OK, USA).

3. Results

Comparison of energy value and macronutrients intake in groups of junior health professionals
from Poland and Croatia is presented in Table 1. In the analyzed group, Polish women, while compared
with Croatian ones, were characterized by a higher protein (p = 0.0001), but lower carbohydrates share
in energy value of the diet (p = 0.0068). At the same time, they were characterized by lower intake of
sucrose (p = 0.0109) and starch (p = 0.0098), but higher intake of fiber (p = 0.0002).

Comparison of macronutrients intake per 1000 kcal in groups of junior health professionals from
Poland and Croatia is presented in Table 2. In the analyzed group, Polish women, while compared with
Croatian ones, were characterized by a higher total protein (p = 0.0001), animal protein (p = 0.0190),
plant protein (p = 0.0270), polyunsaturated fatty acids (p = 0.0071), lactose (p = 0.0205) and fiber intake
(p < 0.0001). At the same time, they were characterized by lower intake of sucrose (p = 0.0098) and
starch (p = 0.0015).
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Table 1. Comparison of energy value and macronutrients intake in groups of junior health professionals
from Poland and Croatia.

Polish Group Croatian Group
p **

Mean ± SD Median (Range) Mean ± SD Median (Range)

Energy value (kcal) 1492.3 ± 420.7 1415.4 * (756.8–2870.0) 1569.0 ± 561.0 1466.0 * (718.3–3743.9) 0.4115
Total protein (g) 79.5 ± 24.6 80.5 * (19.6–178.3) 73.7 ± 24.8 69.9 * (34.2–157.2) 0.0700

Animal protein (g) 53.5 ± 22.4 51.7 (0.2–124.1) 50.3 ± 20.5 49.1 (9.8–103.2) 0.3465
Plant protein (g) 26.0 ± 11.8 23.4 * (7.1–65.7) 23.4 ± 9.1 22.2 * (7.1–60.5) 0.4741
Protein (% EV) 22.0 ± 5.0 22.0 (5–33) 13.0 ± 5.0 12.0 * (5–26) 0.0001

Total fat (g) 56.1 ± 20.9 52.9 (21.3–116.1) 58.0 ± 25.8 52.5 * (19.7–143.6) 0.8595
Saturated fatty acids (g) 18.7 ± 9.1 17.1 * (4.0–45.9) 21.2 ± 10.0 19.4 * (6.8–45.9) 0.0851

Monounsaturated fatty acids (g) 22.4 ± 10.2 21.3 * (4.8–58.6) 23.2 ± 11.6 21.5 * (6.7–64.6) 0.8168
Polyunsaturated fatty acids (g) 10.6 ± 5.9 8.9 * (2.3–30.5) 8.9 ± 4.9 8.1 * (2.3–26.0) 0.0773

Cholesterol (mg) 316.9 ± 240.1 230.0 * (28.0–878.5) 266.6 ± 138.0 227.4 * (26.9–609.1) 0.8832
Fat (% of EV) 34.0 ± 8.0 34.0 (15–50) 33.0 ± 8.0 33.0 (14–56) 0.5963

Total carbohydrates (g) 190.2 ± 65.3 180.8 * (81.5–386.9) 204.7 ± 81.7 193.3 * (52.2–501.4) 0.1449
Sucrose (g) 27.1 ± 20.3 21.7 * (5.1–118.7) 34.2 ± 32.9 28.5 * (1.7–207.6) 0.0109
Lactose (g) 13.2 ± 7.5 12.34 (0.0–37.0) 11.7 ± 6.7 10.7 * (0.0–32.8) 0.1589
Starch (g) 92.1 ± 48.7 82.1 * (13.6–224.6) 107.6 ± 41.6 102.9 * (30.2–217.0) 0.0098
Fiber (g) 25.2 ± 10.4 25.8 * (7.7–52.1) 19.2 ± 11.4 18.2 * (7.2–79.1) 0.0002

Carbohydrate (% EV) 44.0 ± 10.0 44.0 (35–67) 47.0 ± 9.0 47.0 * (16–71) 0.0068

EV—Energy Value; * nonparametric distribution (verified using the Shapiro-Wilk test; p < 0.05); ** compared using
the t-Student test (for parametric distributions) or the U Mann-Whitney test (for nonparametric distributions).

Table 2. Comparison of macronutrients intake per 1000 kcal in groups of junior health professionals
from Poland and Croatia.

Polish Group Croatian Group
p **

Mean ± SD Median (Range) Mean ± SD Median (Range)

Total protein (g) 54.3 ± 12.7 55.5 (12.5–83.2) 47.9 ± 10.7 46.8 * (29.7–79.3) 0.0001
Animal protein (g) 36.9 ± 14.4 36.2 (0.2–67.4) 32.7 ± 11.7 29.9 (13.5–65.5) 0.0190

Plant protein (g) 17.4 ± 6.2 16.7 * (5.1–39.8) 15.2 ± 4.5 14.5 (6.4–35.9) 0.0270
Total fat (g) 37.4 ± 8.7 37.3 (17.1–55.8) 36.6 ± 8.6 36.8 * (15.1–62.1) 0.3842

Saturated fatty acids (g) 12.3 ± 4.3 11.78 (2.5–23.9) 13.4 ± 4.2 12.9 * (5.8–24.4) 0.1338
Monounsaturated fatty acids (g) 15.0 ± 5.3 14.4 (5.3–26.9) 14.6 ± 4.4 14.4 * (4.4–29.8) 0.6539
Polyunsaturated fatty acids (g) 7.1 ± 3.2 6.4 * (1.5–13.9) 5.6 ± 2.2 5.3 * (2.0–14.1) 0.0071

Cholesterol (mg) 216.5 ± 165.1 163.1 * (25.2–597.8) 171.8 ± 78.8 162.5 * (37.4–419.0) 0.8773
Total carbohydrates (g) 127.6 ± 25.0 125.8 (71.5–186.0) 130.5 ± 23.0 132.9 * (46.9–198.4) 0.2237

Sucrose (g) 18.1 ± 12.0 14.9 * (4.3–75.5) 20.9 ± 10.2 18.6 * (65.8–1.5) 0.0098
Lactose (g) 9.4 ± 5.9 8.8 * (0.0–37.6) 7.5 ± 3.8 7.6 * (0.0–23.4) 0.0205
Starch (g) 60.4 ± 24.6 60.2 * (15.7–128.2) 69.1 ± 16.9 72.5 * (27.1–109.8) 0.0015
Fiber (g) 17.3 ± 7.1 16.6 * (5.6–40.7) 12.5 ± 4.4 11.9 * (6.2–27.4) <0.0001

* Nonparametric distribution (verified using the Shapiro-Wilk test; p < 0.05); ** compared using the t-Student test
(for parametric distributions) or the U Mann-Whitney test (for nonparametric distributions).

Comparison of minerals intake in groups of junior health professionals from Poland and Croatia
is presented in Table 3. In the analyzed group, Polish women, while compared with Croatian ones,
were characterized by a higher potassium (p = 0.0059), phosphorus (p = 0.0002), iron (p = 0.0062),
magnesium (p < 0.0001), zinc (p = 0.0086), copper (p = 0.0001), manganese (p = 0.0166), and iodine
intake (p = 0.0001).

Comparison of minerals intake per 1000 kcal in groups of junior health professionals from Poland
and Croatia is presented in Table 4. In the analyzed group, Polish women, while compared with
Croatian ones, were characterized by a higher potassium (p = 0.0007), calcium (p = 0.0111), phosphorus
(p < 0.0001), iron (p < 0.0001), magnesium (p < 0.0001), zinc (p < 0.0001), copper (p < 0.0001), manganese
(p = 0.0015), and iodine intake (p < 0.0001).

Comparison of vitamins intake in groups of junior health professionals from Poland and Croatia
is presented in Table 5. In the analyzed group, Polish women, while compared with Croatian ones,
were characterized by a higher riboflavin (p = 0.0063), vitamin B6 (p = 0.0040), folate (p = 0.0027),
vitamin A (p = 0.0008), and vitamin E intake (p = 0.0119). At the same time, they were characterized by
lower intake of niacin (p = 0.0043).
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Table 3. Comparison of minerals intake in groups of junior health professionals from Poland and Croatia.

Polish Group Croatian Group
p **

Mean ± SD Median (Range) Mean ± SD Median (Range)

Sodium (mg) 1229.6 ± 662.5 1087.0 * (289.9–3179.8) 1342.5 ± 723.1 1218.9 * (125.7–3589.7) 0.3883
Potassium (mg) 3242.4 ± 1003.1 3239.8 * (1215.9–5279.2) 2812.1 ± 979.3 2602.2 (1327.2–7484.2) 0.0059
Calcium (mg) 751.7 ± 294.8 746.8 (194.2–1640.2) 700.1 ± 315.7 647.3 * (168.5–1469.0) 0.2324

Phosphorus (mg) 1480.9 ± 419.6 1473.6 (575.9–3010.1) 1257.2 ± 422.5 1163.2 * (588.3–3273.0) 0.0002
Iron (mg) 12.1 ± 5.2 10.9 * (4.3–25.0) 10.1 ± 4.1 9.2 * (4.7–31.1) 0.0062

Magnesium (mg) 360.1 ± 128.9 347.0 * (154.1–738.3) 280.8 ± 134.0 260.2 * (129.4–958.6) <0.0001
Zinc (mg) 10.3 ± 3.6 9.7 * (3.7–22.0) 8.9 ± 3.2 8.4 * (4.2–21.3) 0.0086

Copper (mg) 1.4 ± 0.6 1.2 * (0.5–3.4) 1.0 ± 0.4 1.0 * (0.5–2.7) 0.0001
Manganese (mg) 4.7 ± 1.9 4.3 * (1.5–10.3) 4.0 ± 2.4 3.8 * (0.8–15.5) 0.0166

Iodine (mg) 71.4 ± 62.2 47.6 * (3.4–302.2) 41.4 ± 32.1 31.6 * (6.3–193.6) 0.0001

* Nonparametric distribution (verified using the Shapiro-Wilk test; p < 0.05); ** compared using the t-Student test
(for parametric distributions) or the U Mann-Whitney test (for nonparametric distributions).

Table 4. Comparison of minerals intake per 1000 kcal in groups of junior health professionals from
Poland and Croatia.

Polish Group Croatian Group
p **

Mean ± SD Median (Range) Mean ± SD Median (Range)

Sodium (mg) 823.4 ± 370.4 745.5 * (238.1–1810.1) 834.9 ± 299.3 819.3 (175.0–1483.1) 0.6110
Potassium (mg) 2241.4 ± 701.1 3229.8 * (1220.2–3960.3) 1850.0 ± 514.3 1815.3 * (928.2–3314.3) 0.0007
Calcium (mg) 525.5 ± 209.5 503.8 (123.5–1161.6) 440.3 ± 133.5 437.3 (151.3–743.2) 0.0111

Phosphorus (mg) 1016.4 ± 236.5 1007.0 (366.3–1676.0) 811.2 ± 148.2 802.5 * (569.4–1312.3) <0.0001
Iron (mg) 8.4 ± 3.7 7.4 * (2.9–26.1) 6.451.6 6.1 * (4.2–12.0) < 0.0001

Magnesium (mg) 249.5 ± 92.6 224.4 * (111.1–653.0) 182.3 ± 48.6 176.7 * (106.9–332.2) <0.0001
Zinc (mg) 7.0 ± 1.9 6.9 (2.4–12.0) 5.7 ± 1.2 5.7 * (3.6–12.0) <0.0001

Copper (mg) 1.0 ± 0.4 0.9 * (0.4–2.0) 0.7 ± 0.2 0.7 * (0.4–1.3) <0.0001
Manganese (mg) 3.2 ± 1.3 3.0 * (1.1–7.3) 2.6 ± 1.0 2.5 (0.8–5.4) 0.0015

Iodine (mg) 49.2 ± 2.9 36.2 * (2.4–218.2) 27.9 ± 25.0 19.2 * (3.0–126.0) <0.0001

* Nonparametric distribution (verified using the Shapiro-Wilk test; p < 0.05); ** compared using the t-Student test
(for parametric distributions) or the U Mann-Whitney test (for nonparametric distributions).

Table 5. Comparison of vitamins intake in groups of junior health professionals from Poland and Croatia.

Polish Group Croatian Group
p **

Mean ± SD Median (Range) Mean ± SD Median (Range)

Thiamine (mg) 1.1 ± 0.4 1.1 * (0.4–2.9) 1.2 ± 0.5 1.12 * (0.5–3.0) 0.8212
Riboflavin (mg) 1.8 ± 0.6 1.8 (0.4–3.2) 1.6 ± 0.6 1.5 * (0.7–3.4) 0.0063

Niacin (mg) 14.9 ± 6.5 13.9 * (4.2–38.6) 17.82 ± 8.2 16.8 * (5.0–50.1) 0.0043
Vitamin B6 (mg) 2.2 ± 0.7 2.0 (0.6–4.1) 1.9 ± 0.8 1.7 * (0.9–5.4) 0.0040

Folate (ug) 380.7 ± 157.9 370.9 (124.0–776.6) 310.6 ± 137.9 284.0 * (143.7–891.8) 0.0027
Vitamin B12 (ug) 4.2 ± 2.4 3.8 * (0.0–10.3) 3.6 ± 2.1 3.1 * (0.6–11.9) 0.0712
Vitamin A (ug) 1700.9 ± 1599.9 1126.7 * (176.6–9278.2) 939.1 ± 691.8 792.2 * (225.4–3473.4) 0.0008
Vitamin E (mg) 11.9 ± 6.6 10.6 (2.3–35.7) 9.3 ± 4.9 8.4 * (2.6–26.8) 0.0119
Vitamin C (mg) 156.2 ± 114.3 126.5 * (6.2–490.5) 130.7 ± 93.5 101.6 * (18.4–229.9) 0.2915
Vitamin D (ug) 3.1 ± 4.0 1.8 * (0.0–26.2) 2.4 ± 2.2 1.9 * (0.1–12.4) 0.6814

* Nonparametric distribution (verified using the Shapiro-Wilk test; p < 0.05); ** compared using the t-Student test
(for parametric distributions) or the U Mann-Whitney test (for nonparametric distributions).

Comparison of vitamins intake per 1000 kcal in groups of junior health professionals from Poland
and Croatia is presented in Table 6. In the analyzed group, Polish women, while compared with
Croatian ones, were characterized by a higher riboflavin (p < 0.0001), vitamin B6 (p = 0.0011), folate
(p = 0.0006), vitamin B12 (p = 0.0074), vitamin A (p = 0.0004), and vitamin E intake (p = 0.0015). At the
same time, they were characterized by lower intake of niacin (p = 0.0176).

Comparison of animal-derived products intake in groups of junior health professionals from
Poland and Croatia is presented in Table 7. In the analyzed group, Polish women, while compared
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with Croatian ones, were characterized by a higher cottage cheese (p = 0.0062), but lower cold cuts
intake (p = 0.0023).

Comparison of animal-derived products intake per 1000 kcal in groups of junior health
professionals from Poland and Croatia is presented in Table 8. In the analyzed group, Polish
women, while compared with Croatian ones, were characterized by a higher cottage cheese (p = 0.0084),
but lower cold cuts intake (p = 0.0035).

Table 6. Comparison of vitamins intake per 1000 kcal in groups of junior health professionals from
Poland and Croatia.

Polish Group Croatian Group
p **

Mean ± SD Median (Range) Mean ± SD Median (Range)

Thiamine (mg) 0.8 ± 0.2 0.8 (0.3–1.7) 0.8 ± 0.2 0.8 (0.4–1.3) 0.7920
Riboflavin (mg) 1.3 ± 0.4 1.2 (0.3–2.1) 1.0 ± 0.2 1.0 * (0.6–1.6) <0.0001

Niacin (mg) 10.2 ± 4.0 9.4 (4.5–20.9) 11.7 ± 4.3 11.3 * (4.1–23.2) 0.0176
Vitamin B6 (mg) 1.5 ± 0.6 1.5 * (0.7–3.0) 1.3 ± 0.4 1.2 * (0.6–2.5) 0.0011

Folate (ug) 268.8 ± 133.3 235.5 * (83.1–808.0) 204.8 ± 73.8 187.1 * (105.3–497.8) 0.0006
Vitamin B12 (ug) 2.9 ± 1.6 2.6 * (0.0–7.5) 2.4 ± 1.4 1.9 * (0.8–8.6) 0.0074
Vitamin A (ug) 1212.9 ± 1191.6 724.3 * (121.1–6699.8) 200.3 ± 77.4 196.4 * (16.3–424.3) 0.0004
Vitamin E (mg) 8.1 ± 3.9 7.8 (1.4–17.2) 6.0 ± 2.4 5.4 * (2.7–13.0) 0.0015
Vitamin C (mg) 156.2 ± 114.3 126.5 * (6.2–490.5) 88.2 ± 60.7 69.4 * (8.1–352.0) 0.1836
Vitamin D (ug) 2.1 ± 2.8 1.3 * (0.0–17.5) 1.6 ± 1.3 1.2 * (0.3–7.3) 0.7204

* Nonparametric distribution (verified using the Shapiro-Wilk test; p < 0.05); ** compared using the t-Student test
(for parametric distributions) or the U Mann-Whitney test (for nonparametric distributions).

Table 7. Comparison of animal-derived products intake in groups of junior health professionals from
Poland and Croatia.

Polish Group Croatian Group
p **

Mean ± SD Median (Range) Mean ± SD Median (Range)

Milk, dairy beverages (g) 202.2 ± 138.6 200.0 * (0–550) 201.0 ± 130.2 168.5 * (0–550) 0.8966
Cottage cheese (g) 63.5 ± 89.4 33.0 * (0–500) 20.0 ± 30.0 0.0 * (0–134) 0.0062

Hard cheese (g) 9.6 ± 15.8 0.0 * (0–55) 12.5 ± 20.1 3.0 * (0–106) 0.1786
Eggs (g) 46.8 ± 60.5 0.0 * (0–200) 26.6 ± 30.2 17.0 * (0–110) 0.4137
Meat (g) 79.4 ± 70.2 100.0 * (0–300) 99.0 ± 53.2 98.5 * (0–224) 0.0952

Cold cuts (g) 7.6 ± 18.5 0.0 * (0–90) 19.8 ± 31.8 1.0 * (0–134) 0.0023
Fish and fish products (g) 39.4 ± 60.5 0.0 * (0–233) 29.5 ± 40.8 13.0 * (0–167) 0.6745

Butter (g) 3.3 ± 7.1 0.0 * (0–30) 0.9 ± 2.1 0.0 * (0–10) 0.5429
Sour cream (g) 2.6 ± 9.9 0.0 * (0–60) 2.9 ± 11.4 0.0 * (0–60) 0.8212

* Nonparametric distribution (verified using the Shapiro-Wilk test; p < 0.05); ** compared using the t-Student test
(for parametric distributions) or the U Mann-Whitney test (for nonparametric distributions).

Table 8. Comparison of animal-derived products intake per 1000 kcal in groups of junior health
professionals from Poland and Croatia.

Polish Group Croatian Group
p **

Mean ± SD Median (Range) Mean ± SD Median (Range)

Milk, dairy beverages (g) 147.3 ± 117.2 138.8 * (0–636.6) 132.3 ± 87.6 115.5 * (0–414.8) 0.5682
Cottage cheese (g) 45.5 ± 64.8 22.9 * (0–320.9) 15.0 ± 25.9 0.0 * (0–144.7) 0.0084

Hard cheese (g) 7.0 ± 12.0 0.0 * (0–52.9) 7.5 ± 11.1 2.0 * (0–60.4) 0.2208
Eggs (g) 32.8 ± 42.9 0.0 * (0–142.1) 17.7 ± 21.3 11.6 * (0–107.5) 0.4300
Meat (g) 54.8 ± 47.1 60.3 * (0–162.4) 65.6 ± 24.1 60.1 (0–144.4) 0.1162

Cold cuts (g) 5.3 ± 12.4 0.0 * (0–51.4) 12.5 ± 22.3 0.6 * (0–119.4) 0.0035
Fish and fish products (g) 26.3 ± 40.4 0.0 * (0–168.3) 21.0 ± 28.9 8.9 * (0–104.6) 0.6071

Butter (g) 2.2 ± 4.2 0.0 * (0–18.1) 0.6 ± 1.5 0.0 * (0–9.8) 0.5355
Sour cream (g) 2.2 ± 8.3 0.0 * (0–48.5) 1.8 ± 6.7 0.0 * (0–35.2) 0.8080

* Nonparametric distribution (verified using the Shapiro-Wilk test; p < 0.05); ** compared using the t-Student test
(for parametric distributions) or the U Mann-Whitney test (for nonparametric distributions).



Sustainability 2019, 11, 5073 9 of 16

Comparison of other products intake in groups of junior health professionals from Poland and
Croatia is presented in Table 9. In the analyzed group, Polish women, while compared with Croatian
ones, were characterized by a higher vegetables (p = 0.0049), oil (p = 0.0238), nuts (p = 0.0455),
and jam/honey intake (p = 0.0471). At the same time, they were characterized by lower intake of
potatoes (p < 0.0001), chocolate sweets (p = 0.0042), and cakes/cookies (p = 0.0006).

Comparison of other products intake per 1000 kcal in groups of junior health professionals from
Poland and Croatia is presented in Table 10. In the analyzed group, Polish women, while compared
with Croatian ones, were characterized by a higher vegetables (p = 0.0035), oil (p = 0.0114), nuts
(p = 0.0419), and jam/honey intake (p = 0.0425). At the same time, they were characterized by lower
intake of potatoes (p < 0.0001), chocolate sweets (p = 0.0041), and cakes/cookies (p = 0.0044).

Table 9. Comparison of other products intake in groups of junior health professionals from Poland
and Croatia.

Polish Group Croatian Group
p **

Mean ± SD Median (Range) Mean ± SD Median (Range)

Vegetables (g) 305.2 ± 230.9 275 * (0–1000) 205.7 ± 151.7 160.0 * (13–810) 0.0049
Legumes (g) 17.5 ± 69.7 0.0 * (0–550) 6.9 ± 24.8 0.0 * (0–200) 0.6952

Fruits (g) 183.8 ± 119.6 152 * (0–540) 193.7 ± 145.3 167.0 * (0–800) 0.9970
Potatoes (g) 31.3 ± 69.1 0.0 * (0–267) 65.9 ± 67.5 50.0 * (0–333) <0.0001

Bread (g) 69.9 ± 63.6 62.0 * (0–210) 72.8 ± 48.4 65.0 * (0–183) 0.3873
Other cereal products (g) 79.7 ± 57.6 66.0 * (0–270) 87.4 ± 77.8 65.5 * (0–390) 0.9474

Oil (g) 11.1 ± 10.5 10.0 * (0–55) 8.1 ± 11.3 4.5 * (0–63) 0.0238
Margarine (g) 0.0 0.0 * (0–0) 0.1 ± 0.5 0.0 * (0–3) 0.6938

Nuts (g) 14.8 ± 21.0 0.5 * (0–65) 6.7 ± 11.4 0.0 * (0–64) 0.0455
Mushrooms (g) 1.7 ± 10.2 0.0 * (0–70) 1.8 ± 7.3 0.0 * (0–34) 0.7360

Sugar (g) 0.7 ± 3.4 0.0 * (0–20) 0.6 ± 1.7 0.0 * (0–10) 0.5122
Jam and honey (g) 2.8 ± 9.3 0.0 * (0–50) 2.4 ± 5.0 0.0 * (0–32) 0.0471

Chocolate sweets (g) 10.8 ± 29.6 0.0 * (0–133) 11.7 ± 15.6 1.5 * (0–58) 0.0042
Cakes and cookies (g) 18.5 ± 45.3 0.0 * (0–250) 34.1 ± 44.8 20 * (0–234) 0.0006

Alcoholic beverages (g) 4.3 ± 20.7 0.0 * (0–120) 10.7 ± 45.3 0.0 * (0–33) 0.5517
Sweetened beverages (g) 10.3 ± 63.2 0.0 * (0–470) 40.3 ± 143.8 0.0 * (0–1167) 0.0589

* Nonparametric distribution (verified using the Shapiro-Wilk test; p < 0.05); ** compared using the t-Student test
(for parametric distributions) or the U Mann-Whitney test (for nonparametric distributions).

Table 10. Comparison of other products intake per 1000 kcal in groups of junior health professionals
from Poland and Croatia.

Polish Group Croatian Group
p **

Mean ± SD Median (Range) Mean ± SD Median (Range)

Vegetables (g) 215.7 ± 168.2 198.3 * (0–839.0) 144.8 ± 119.3 109.1 * (8.4–622.3) 0.0035
Legumes (g) 11.2 ± 45.4 0.0 * (0–361.8) 5.4 ± 18.4 0.0 * (0–144.4) 0.7360

Fruits (g) 133.7 ± 102.2 116.1 * (0–604.9) 128.8 ± 97.7 107.8 * (0–482.9) 0.6203
Potatoes (g) 20.2 ± 43.0 0.0 * (0–165.4) 45.6 ± 49.2 34.4 * (0–217.0) <0.0001

Bread (g) 45.0 ± 40.2 39.8 * (0–158.6) 46.6 ± 30.0 43.1 * (0–131.0) 0.4278
Other cereal products (g) 53.6 ± 36.3 45.5 * (0–206.4) 54.1 ± 39.6 45.6 * (0–187.6) 0.8124

Oil (g) 7.5 ± 7.0 7.1 * (0–36.8) 4.8 ± 5.8 3.2 * (0–20.8) 0.0114
Margarine (g) 0.0 0.0 * (0–0) 0.1 ± 0.4 0.0 * (0–2.7) 0.6938

Nuts (g) 9.2 ± 12.1 0.5 * (0–44.8) 4.6 ± 8.4 0.0 * (0–45.9) 0.0419
Mushrooms (g) 1.1 ± 6.5 0.0 * (0–40.8) 1.4 ± 5.5 0.0 * (0–26.9) 0.7360

Sugar (g) 0.5 ± 2.1 0.0 * (0–11.4) 0.3 ± 0.9 0.0 * (0–4.4) 0.5231
Jam and honey (g) 1.7 ± 5.4 0.0 * (0–31.8) 1.7 ± 3.6 0.0 * (0–21.5) 0.0425

Chocolate sweets (g) 6.5 ± 17.6 0.0 * (0–82.3) 8.2 ± 11.6 0.9 * (0–53.6) 0.0041
Cakes and cookies (g) 10.8 ± 25.3 0.0 * (0–141.8) 21.2 ± 25.1 15.1 * (0–132.5) 0.0004

Alcoholic beverages (g) 1.9 ± 9.3 0.0 * (0–52.7) 5.9 ± 24.7 0.0 * (0–184.2) 0.5530
Sweetened beverages (g) 6.7 ± 40.9 0.0 * (0–298.9) 18.1 ± 47.2 0.0 * (0–311.7) 0.0599

* Nonparametric distribution (verified using the Shapiro-Wilk test; p < 0.05); ** compared using the t-Student test
(for parametric distributions) or the U Mann-Whitney test (for nonparametric distributions).
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Comparison of the estimated prevalence of inadequate intake of chosen nutrients, while compared
with the reference values [61], in groups of junior health professionals from Poland and Croatia is
presented in Table 11. In the analyzed group, for folate (p = 0.0023), in the Polish group there is a lower
risk of inadequate intake, while compared with the Croatian one.

Table 11. Comparison of the estimated prevalence of inadequate intake of chosen nutrients, while
compared with the reference values [61], in groups of junior health professionals from Poland
and Croatia.

Nutrient *

Polish Group Croatian Group

p **Respondents with
Inadequate

Intake—n (%)

Respondents with
Adequate

Intake—n (%)

Respondents with
Inadequate

Intake—n (%)

Respondents with
Adequate

Intake—n (%)

Calcium 42 (60%) 28 (40%) 51 (64%) 29 (36%) 0.7616
Iron 15 (21%) 55 (79%) 18 (22%) 52 (78%) 0.6901

Folate 28 (40%) 42 (60%) 53 (67%) 27 (33%) 0.0023
Vitamin B12 9 (13%) 61 (87%) 13 (16%) 67 (84%) 0.7226
Vitamin D 66 (94%) 4 (6%) 79 (99%) 1 (1%) 0.2876

* The following reference values were applied: calcium (800 mg), iron (8.1 mg), folate (320 µg), vitamin B12 (2 µg),
vitamin D (10 µg), [61]; ** compared using the chi2 test.

4. Discussion

While comparing the nutritional value of the diets and the intake of products between groups
of junior health professionals from Poland and Croatia, a number of differences cropped up.
While comparing the estimated prevalence of inadequate dietary intake of chosen nutrients, such
differences were stated only for folate; however, in both groups, a number of respondents were
characterized by an inadequate dietary intake of other nutrients. It should be mentioned that such
a situation results from following an improperly balanced diet [63]. As shown by the Food and
Agriculture Organization of the United Nations (FAO) [64], in a properly balanced diet that is based
on nutritional recommendations, a healthy individual can easily obtain the recommended intake of a
majority of nutrients. Consequently, an inadequate intake of specific nutrients may be treated as an
indicator of an improperly balanced diet. FAO [65] further emphasizes that a healthy diet associated
with an adequate intake of nutrients may be obtained from various combinations of food products.

4.1. Potential Influence of Health Professional Dietary Habits on Their Patients

While analyzing the nutritional value of the diets of junior health professionals, it must be above
all emphasized that they will educate the Polish and Croatian populations about recommended
nutritional behaviors in the future. Consequently, their nutritional inadequacies may generate
nutritional inadequacies for a number of individuals and may contribute to dietary health risk factors.
This is based on the association between personal dietary habits and attitudes toward preventive
counseling, which was observed in a group of physicians and medical students [66]. Furthermore, their
own improper dietary behaviors may generate a lack of confidence in the ability to counsel patients
regarding lifestyle that is commonly observed [67].

Some patients perceive their dietitian as a role model and focus on both the presented
recommendations and the body size or shape; therefore, a number of dietitians are aware that
they should also follow the same dietary recommendations that they present to their patients [68].
Furthermore, these educators who include information about they themselves following recommended
dietary habits are perceived by patients to be not only healthier, but also more believable and motivating
than others [69]. Similarly, the review by Lobelo and Quevedo [70] reported that healthcare providers
who are physically active are more likely to provide physical counseling for their patients compared to
others. Furthermore, they stated that healthcare providers can play an important role by becoming
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early adopters of physical activity and diet behaviors and, in turn, become role models for their patients
and communities [71].

As the presented study was planned to assess the dietary intake of female junior health
professionals, their diets were also analyzed from the point of view of future female patients and the
diet-related diseases common in this group were analyzed.

4.2. Dietary Risk Factors for Anemia

According to the WHO [72], anemia, in industrialized countries, is diagnosed for one in ten women
and for one in four pregnant women. However, the systematic analysis of population-representative
data by Stevens et al. [73] indicated, based on hemoglobin concentration, a higher frequency of 29% in
nonpregnant women and 38% in pregnant ones. This problem may lead to significant health-related
consequences such as increased mortality [74].

In the presented study, a higher intake of iron and folate was observed in the Polish group
compared to the Croatian group. Also, such an observation was noted in case of intake of vitamin B12

per 1000 kcal. A higher iron and vitamin B12 intake for Polish women was observed despite a higher
intake of cold cuts (which are within their sources) in Croatian women. However, the frequency of
inadequate intake was rather high for both countries. Moreover, a higher frequency of inadequate
intake for folate was stated more commonly for Croatian women than Polish ones, that may have
resulted from the lower vegetable intake in Croatian women. The observations correspond with
the results of other studies indicating inadequate intake of iron, for Polish [75] and Croatian young
women [76], as well as of folate, for Polish [77] and Croatian young women [76].

Based on the assessment of intake adequacy, the risk of anemia for young women in both countries
is quite high. Furthermore, for Croatia, it may be even higher than that for Poland despite a higher
intake of cold cuts. Although the intake of traditional meat products is high in Croatia, corresponding
to high intake of cold cuts reported in this study, it mainly results in high fat intake [78]; however,
it may not influence iron intake significantly.

4.3. Dietary Risk Factors for Osteoporosis

Osteoporosis is another disease that is commonly more observed in women than men because it is
estimated that one in two women, but only one in three men, will experience osteoporotic fractures [79].
However, the prevention of osteoporosis is especially important because progressive bone mass loss is
observed after the age of 30 [80], contributing to the high risk for osteoporosis [81].

In the presented study, a higher intake of calcium per 1000 kcal was observed in the Polish group
compared to the Croatian group. This may have been associated with a higher cottage cheese intake in
Polish women. However, a very low intake was observed for vitamin D in both groups; therefore,
for both countries, the frequency of inadequate intake was high. The observations correspond with
inadequate intake of calcium, observed for Polish [82] and Croatian young women [83]; however,
some studies reported higher intake of calcium in Croatia [84]. Furthermore, the inadequate intake of
vitamin D is commonly stated for both Polish [85] and Croatian [86] young women [47].

Based on the conducted assessment of the adequacy of intake, it must be stated that the risk of
osteoporosis for young women in both countries is high and comparable, resulting primarily from the
inadequate intake of vitamin D. Moreover, as the vitamin D status both in Poland [59] and Croatia [60]
is commonly not adequate, due to insufficient sunshine exposure, it must be emphasized that the
inadequate vitamin D intake probably is not compensated by the endogenous synthesis. Taking it
into account, even if the inadequate intake of calcium is not so common, the risk of osteoporosis must
be stated.

Taking into account, that it is stated, that health professionals commonly do not have proper healthy
lifestyle behaviors that impact chronic diseases, they are often not prepared properly for preventive
counseling with their patients, and do not present dietary recommendation to their patients [86],
so the necessary actions should be taken to obtain a properly balanced diet following. It may be
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stated, that adequate nutritional education is needed, in order to improve their nutritional behaviors,
embolden them to educate their patients, and increase the number of patients being counseled.

Although the present study provided new insight for identifying potential dietary health risks
for women in Poland and Croatia, some limitations must be noted. For further studies, it would be
valuable to conduct similar assessments in groups consisting of other nutritional knowledge providers
(including physicians); male educators should also be analyzed. It should be emphasized that, both in
Poland and Croatia, nutritional faculties are not present only in capital cities, so including specialists
from other regions would allow us to gain a broader perspective.

5. Conclusions

A number of differences in the nutrients and food products intake between the Polish and the
Croatian group of junior health professionals may result in various dietary health risks for women in
these countries. For anemia, compared to Polish women, a higher risk may be indicated for Croatian
women because of lower iron, folate, and vitamin B12 intake, and more common inadequate intake of
folate. For osteoporosis, similar risks may be indicated for Polish and Croatian women because of very
low vitamin D intake in both countries. Therefore, adequate nutritional education of junior health
professionals is necessary.
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40. Grazio, S.; Korsić, M.; Jajić, I. Prevalence of vertebral fractures in an urban population in Croatia aged fifty
and older. Wien. Klin. Wochenschr. 2005, 117, 42–47. [CrossRef]

41. Tai, V.; Leung, W.; Grey, A.; Reid, I.R.; Bolland, M.J. Calcium intake and bone mineral density: Systematic
review and meta-analysis. BMJ 2015, 351, 4183. [CrossRef]

42. Laird, E.; Ward, M.; McSorley, E.; Strain, J.J.; Wallace, J. Vitamin D and bone health: Potential mechanisms.
Nutrients 2010, 2, 693–724. [CrossRef]

43. Drewnowski, A.; Dwyer, J.; King, J.C.; Weaver, C.M. A proposed nutrient density score that includes food
groups and nutrients to better align with dietary guidance. Nutr. Rev. 2019, 77, 404–416. [CrossRef]

44. Metges, C.C.; Barth, C.A. Metabolic consequences of a high dietary-protein intake in adulthood: Assessment
of the available evidence. J. Nutr. 2000, 130, 886–889. [CrossRef]

45. Springmann, M.; Wiebe, K.; Mason-D’Croz, D.; Sulser, T.B.; Rayner, M.; Scarborough, P. Health and nutritional
aspects of sustainable diet strategies and their association with environmental impacts: A global modelling
analysis with country-level detail. Lancet Planet. Health 2018, 2, 451–461. [CrossRef]
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