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ABSTRACT

Adherence to the Mediterranean diet (MD) has been found beneficial for the prevention and treatment of various
chronic non-communicable diseases, however, adherence to MD is declining, especially in the Mediterranean countries.
Croatia is characteristic for having both traditionally continental and Mediterranean regions, with distinct dietary fea-
tures. The aim of this study was to compare difference in adherence to MD and overall dietary intake between children
and adolescents from continental and Mediterranean part of Croatia. Participants were randomly recruited children and
adolescents (n=838, mean age 9.96 + 2.09 years) located in continental and Mediterranean parts of Croatia. Three differ-
ent questionnaires were distributed and collected: general questionnaire (age and gender), the Mediterranean Diet Qual-
ity Index for children and adolescents (KIDMED) and 3-day food records (3DFR). Statistical analysis was performed
using SPSS 260 (IBM Corporation, Chicago, Illinois, USA) statistical software. P values less than 0.05 were considered
significant. Overall, low adherence to MD was evident in 23.1% of participants, while only 15.8% of children and adoles-
cents had good compliance with MD. A significant difference in KIDMED score has been found between the continental
(mean score 4.91 + 2.33) and Mediterranean (mean score 5.57 = 2.12) part of Croatia (p<0.001), as well as in the intake of
energy and some nutrients. Moreover, participants from the Mediterranean part of Croatia had better compliance with
D-A-CH recommendations for some nutrients compared to those from the continental part. Although children and ado-
lescents from the Mediterranean part of Croatia had better adherence to MD than those from the continental part, overall,
relatively poor adherence to MD was evident for both regions. Therefore, a healthy, balanced diet should be encouraged
in both regions, preferably taking into account traditionally consumed and locally available foods.
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I .
ntroduction Trend of declining adherence to MD has been evident

Adherence to the Mediterranean diet has been found in parallel with the shift to a Western dietary pattern,

beneficial for the prevention and treatment of various together contributing to the rising incidence of chronic
chronic non-communicable disorders such as obesity?, hy- non-communicable diseases.? This is particularly import-
pertension2, metabolic syndrome!, etc. However, various ant in the light of today’s obesity pandemic in children and
studies have already shown that the worldwide trends of adolescents, 1° even more so considering that when once
adherence to the Mediterranean diet (MD) have been de- established, obesity is very difficult to reverse.!!

clining steadily since the end of the 20t and through the Croatia is characterized by regional differences, main-
beginning of the 21t century.? The same trend continues ly separating continental part of Croatia from the Medi-
in the second decade of the 21t century*7, and it is espe- terranean part of Croatia. Those two regions, besides
cially evident in countries where Mediterranean dietary being characterized by different climates, also have their
pattern is a part of a traditional heritage.8 distinct features regarding cuisines, dietary behaviors
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and lifestyle. Traditionally, Mediterranean part of Croatia
is characterized by Mediterranean diet, implying higher
intake of vegetables, fruits, legumes, cereals, fish, olive
oil, moderate intake of dairy products and low intake of
saturated fats and red meat!2. However, as evident in oth-
er countries, it has been shown that the adherence to the
traditional MD diet and lifestyle has diminished in Croa-
tia as wellis. On the contrary, in the continental part of
Croatia traditionally consumed meals are based on meat
and poultry as well as traditional meat products (sausag-
es, dried meat, ham, bacon), freshwater fish, pickled veg-
etables and higher amounts of dairy products and refined
cereals!4.

To the best of our knowledge, no study in Croatia has
compared adherence to the Mediterranean dietary pat-
tern and nutritional intake of different regions (continen-
tal and Mediterranean) in a sample of children and ado-
lescents. Two studies have evaluated adherence to MD,
one in children (11-16 years old) and their parents!s, and
the second one in preschool children's. However, in both
studies the subjects were residing in Split-Dalmatia Coun-
ty, which is located in the Mediterranean part of Croatia,
while no data were available for other regions of Croatia.

Therefore, the aim of this study was to evaluate and
compare adherence to MD and the quality of overall di-
etary intake in two groups of children and adolescents,
residing in either continental or Mediterranean part of
Croatia.

Subjects and Methods

Study design

This is a cross-sectional study performed at the Chil-
dren’s Hospital Zagreb, Croatia, as a part of a larger mul-
tinational study. Participants were randomly recruited
children and adolescents (6 to 14 years old) from selected
elementary schools, located in continental (Zagreb and
Pakovo) and Mediterranean (Pula, Trogir and Dubrovnik)
parts of Croatia. Recruitment of children was performed
during 2019 and 2020. The study was approved by the
Ministry of Science and Education, Zagreb, Croatia (IRB
no: 533-06-19-0002) and by the Ethics Committee Chil-
dren’s Hospital Zagreb (IRB no: 02-23/31-1-18). Permission
for the study was obtained from appropriate school author-
ities; parents were informed about the survey from the
school principals, and their written consent was obtained.

School principals /officials, who were in direct contact
with potential study participants and their parents, were
contacted and educated regarding the study purpose, po-
tential risks and benefits for the participants, and were
given detailed instructions on the questionnaires that the
participants were required to fill out. Collection of ques-
tionnaires was performed until the desired number of
questionnaires/participants per school were accumulated.

In total, correctly and completely filled out question-
naires of 838 participants (median age 10 years, 53.8%
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female, 66.1% from the continental part of Croatia) were
collected and analyzed.

Questionnaires

For the purpose of this study, three different question-
naires were distributed and collected: a. general question-
naire (age and gender); b. the Mediterranean Diet Quality
Index for children and adolescents (KIDMED); c. 3-day
food record (3DFR).

Level of adherence to MD was analyzed using KID-
MED?, previously adapted for the Croatian language and
tested for reliability’s. Children older than 10 years of age
were able to fill out the questionnaire alone and/or with
the help of their parents. For children younger than 10
years of age, parents were asked to fill out the question-
naires. In brief, the KIDMED consists of 16 questions,
each question denoting either +1 (positive connotation
with respect to MD) or —1 (negative connotation with re-
spect to MD). The total sum of 16 questions produces KID-
MED index (score), ranging from —3 to 12, and classifies
participant into three levels of adherence: a) low MD ad-
herence (score <3); b) average MD adherence (score 4—7)
and ¢) good MD adherence (score >8)'7.

3DFRs were collected for all participants. Children
and/or their parents were instructed to enter all consumed
foods and drinks in the 3DFR during the 3 non-consecu-
tive days (including one day of the weekend). They were
instructed to use kitchen scales to measure the amounts,
however, when that was not possible, they were allowed to
use household measures such as cups, tablespoons and
teaspoons. All household measures were transferred into
grams/milliliters or other units by the two educated dieti-
tians. Energy and nutrient intake estimated by the 3DFR
were analyzed using PRODI expert 6.9 software!?. Intake
of each nutrient for every participant was compared to the
recommended intakes according to the D-A-CH reference
values?, and percentages of recommended intakes have
been evaluated for each participant.

Statistical analysis

Continuous variables are presented as means + SD and
categorical variables as absolute frequencies. The Stu-
dent's t test and the ANOVA were applied to evaluate dif-
ferences in mean values between different regions and
groups of KIDMED adherence. Post-hoc analyses were
performed to compare good and average to low KIDMED
adherence groups. Statistical analysis was performed us-
ing SPSS 260 (IBM Corporation, Chicago, Illinois, USA)
statistical software.

Results

Out of 897 participants, 838 (93.4%) children and ad-
olescents correctly and completely filled the question-
naires and were included in this study. Demographic char-
acteristics, mean KIDMED score and distribution by
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KIDMED categories are shown in Table 1. There was no
difference in mean age between children from the conti-
nental (mean age 9.98 + 2.01 years) and the Mediterra-
nean part of Croatia (mean age 9.92 + 2.23 years)
(p=0.699).

TABLE 1
DEMOGRAPHIC CHARACTERISTICS OF THE SAMPLE

Participants (N=838)

Age (year), X+SD 9.96+2.09
Female, N (%) 451 (53.8)
Continental part, N (%) 554 (66.1)
KIDMED score, X+SD 5.13+2.28
KIDMED category (N=836)

Low adherence, N (%) 193 (23.1)
Medium adherence, N (%) 511 (61.1)
Good adherence, N (%) 132 (15.8)

Energy intake (kcal), X+SD 1485.38+437.45

A significant difference in KIDMED score, energy in-
take and intake of some nutrients (proteins, fat, carbohy-
drates, monounsaturated fatty acids (MUFA), polyunsat-
urated fatty acids (PUFA), calcium, potassium, folic acid/
folate, vitamin D and dietary fiber) has been found be-
tween participants from the continental as opposed to the
Mediterranean part of Croatia, as shown in Table 2. Chil-
dren and adolescents from the Mediterranean part of Cro-
atia also had better compliance with D-A-CH recommen-
dations for some nutrients compared to those from the
continental part (Table 2).

There was no difference in KIDMED score between
younger (less than 10 years, 5.06 + 2.21 score) and older
(10 to 14 years, 5.19 + 2.34 score) children (p=0.407). Fur-
thermore, no difference in KIDMED score has been found
between the female (5.06 = 2.27 score) and male (5.20 +
2.30 score) participants (p=0.367).

Table 3 shows the differences in nutritional intakes
depending on the three categories of adherence to the MD.
Statistically significant differences have been observed for
the intake of SFA (decreases with higher adherence to
MD), PUFA (decreases with higher adherence to MD),
calcium (increases with higher adherence to MD), potas-
sium (increases with higher adherence to the MD), folic
acid/folate (increases with higher adherence to MD) and
dietary fiber (increases with higher adherence to MD).

Discussion and Conclusion

The aim of this study was to evaluate adherence to MD
in children and adolescents from Croatia, who are residing
in different geographic areas (continental versus Mediter-
ranean). Although there have been many studies on this
topic carried out in other Mediterranean countries, and

those studies have already been reviewed for both children
and adolescents?1:22 only a few have considered regional
(geographic) differences within the same country.2? Fur-
thermore, to the best of our knowledge no study to this
date has considered regional differences in adherence to
the MD in children and adolescents in Croatia.

In our study, taking all the results together irrespec-
tive of the region of origin, low adherence to the MD was
evident in 23.1% of children and adolescents, while good
adherence was evident in only 15.8%. For comparison, in
Italian adolescents, only 14% of respondents had good ad-
herence to the MD23, in Spanish children that was 18.8%
in rural and 23.1% in urban areas of southeast of Spain24,
rising to 21.5% in Greek adolescents?s, and rising further
to 53.3% in Spanish children residing in the province of
Valencia.?6 A recent study in preschool children in Croatia
has shown that only 6% of children had low and almost
70% had good MD adherence.’® Authors assumed that
such high adherence to the MD can be explained by the
fact that nearly all children in that study were attending
kindergarten and following institutionalized nutritional
recommendations. We could speculate that once children
are not exposed to institutionalized regular healthy meals
(in Croatia starting from primary school onwards), the
quality of their diets deteriorates, as demonstrated in our
study. However, to confirm this, we would need to prospec-
tively follow the same children starting from the kinder-
garten. In another study performed in the Mediterranean
part of Croatials, 30% of adolescents had good adherence
to MD, compared to only 18% in our study, however, the
same authors report than even 45.3% had poor MD ad-
herence, compared to only 14.8% in our study.

As expected, higher proportion of children from the
continental part of Croatia had low adherence to MD
(27.3%) compared to those from the Mediterranean part
of Croatia (14.8%). Similar results were evident for Italian
adolescents.?? Interestingly, participants from the Medi-
terranean part of Croatia had significantly higher energy
intake and intake of all macronutrients, as well as the
intake of calcium, potassium, folic acid/folate, vitamin D
and dietary fiber, and were more compliant with D-A-CH
recommendations. We have further confirmed that the
intake of calcium, potassium, folic acid/folate and dietary
fiber increases with higher MD adherence. Indeed, previ-
ous studies have found significant association between
MD adherence and diet adequacy?2. Unexpectedly, in our
study, children and adolescents from the Mediterranean
part had lower intake of MUFA and PUFA. This could be
explained by the strong public health policy in Croatia
which supports overall adherence to MD and especially
use of olive oil as the main source of fat in Croatian pop-
ulation. Therefore, we could speculate that in the conti-
nental part of Croatia (primarily in the capital city of
Croatia, Zagreb), where a higher proportion of highly ed-
ucated people with better socioeconomic status are locat-
ed, and who are also more likely to follow dietary recom-
mendations??, olive oil was used more often than in other,
more rural areas.
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TABLE 2

COMPARISON OF AGE, KIDMED SCORE, KIDMED CATEGORY AND DIETARY INTAKE BETWEEN CONTINENTAL
AND MEDITERRANEAN PART OF CROATIA

Continental part (N=554) Mediterranean part (N=284) p-value
Age, X+SD 9.98+2.01 9.92+2.23 0.699
KIDMED score, X+SD 4.91+2.33 5.57+2.12 <0.001
KIDMED category:
Low adherence, N (%) 151 (27.3) 42 (14.8)
Average adherence, N (%) 321 (58.0) 190 (67.1)
Good adherence, N (%) 81 (14.6) 51 (18.0)
Energy intake (kcal), X+SD 1439.44+439.63 1574.98+419.67 <0.001
Protein (g), X+SD 61.75+19.47 65.24+16.31 0.010
Protein % of total EI, X+SD 17.45+3.44 16.87+2.97 0.014
Fat (g), X+SD 52.58+21.85 56.93+19.98 0.005
Fat % of total EI, X+SD 32.33+6.18 32.33+5.83 0.999
Carbohydrates, X+SD 175.83+58.01 193.43+58.80 <0.001
Carbohydrates % of total EI, X+SD 48.74+6.94 49.03+6.10 0.554
SFA (g), X+SD 18.87+8.43 18.23+9.61 0.337
SFA % of total fat intake (%),X+SD 47.21+6.46 50.99+8.25 <0.001
MUFA (g), X+SD 14.92+7.11 13.31+7.54 0.003
MUFA % of total fat intake (%), X+SD 36.75+5.63 35.53+6.57 0.008
PUFA (g), X+SD 6.64+4.70 5.10+3.90 <0.001
PUFA % of total fat intake (%), X+SD 16.04+6.01 13.49+5.12 <0.001
Calcium (g), X+SD 557.83+233.10 679.72+239.89 <0.001
Calcium, (% of recommended), X+SD 55.63+24.80 67.85+25.40 <0.001
Potassium (mg), X+SD 1876.79+670.61 2039.43+663.67 0.001
Potassium, (% of recommended), X+SD 78.20+41.08 86.03+44.33 0.011
Iron (mg), X+SD 7.95+4.82 8.25+4.73 0.399
Iron, (% of recommended), X+SD 69.33+45.09 70.91+40.87 0.622
Folic acid/folate (ng), X+SD 121.36+53.15 132.63+49.64 0.003
Folic acid/folate, (% of recommended), X+SD 57.78+29.81 64.78+31.92 0.002
Vitamin B6 (mg), X+SD 1.19+0.66 1.21+0.49 0.620
Vitamin B6, (% of recommended), X+SD 107.16+71.70 108.81+45.77 0.725
Vitamin A (pg), X+SD 317.12+393.02 341.33+314.57 0.369
Vitamin A, (% of recommended), X+SD 58.18+67.67 65.02+62.01 0.155
Vitamin D (ug), X+SD 1.14+1.95 1.59+2.56 0.010
Vitamin D (% of recommended), X+SD 5.70+9.73 7.93+12.78 0.010
Dietary fiber (), X+SD 13.09+5.60 14.68+7.75 0.001
Dietary fiber (% of recommended), X+SD 89.38+42.33 100.90+56.82 0.001

EI - energy intake, MUFA- monounsaturated fatty acids, PUFA — polyunsaturated fatty acids, SFA — saturated fatty acids

Moreover, in our sample, intakes of vitamin A and vi-
tamin D were well below recommendations, similar to
results of previous studies?8-3°, Such low intake of vitamin
D is due to the fact that vitamin D occurs in limited num-
ber of rarely consumed foods (egg yolks, oily fish)3! and,
therefore, appropriate intakes are difficult to reach. More-

24

over, studies have shown that simple dietary counseling
1s insufficient to normalize vitamin D intake.28 Therefore,
a question of appropriateness of vitamin D supplementa-
tion in healthy children and adolescents has been dis-
cussed in previous years, however, no consensus has been
reached.32
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TABLE 3
INTAKE OF ENERGY AND VARIOUS NUTRIENTS DEPENDING ON ADHERENCE TO THE MD (KIDMED SCORE
CATEGORY)
Low adherence (N=193) Average adherence Good adherence (N=132) p-value
(N=511)

Age (years), X+SD 9.91+2.04 9.95+2.12 10.08+2.05 0.767
Energy intake (kcal), 1500.09+456.89 1483.49+432.64 1467.72+430.98 0.804
X+SD
Protein (g), X+SD 61.96+18.09 63.48+18.87 62.15+17.81 0.542
Fat (g), X+SD 57.18+25.75 53.11+19.41 52.93+20.92 0.063
Caérigohydrates (g), mean 184.80+65.85 181.01+57.31 180.04+54.28 0.702
+
SFA (g), X+SD 20.03+10.54 18.41+8.20 17.62+8.40 0.032**
MUFA (g), X+SD 15.26+7.58 14.16£7.02 13.86+7.82 0.140
PUFA (g), X+SD 7.07+6.12 5.79+3.71 5.98+4.27 0.003*
Calcium (mg), X+SD 520.44+228.29 616.63+238.17 646.40+254.94 <0.001* **
Potassium (mg), X+SD 1809.07+651.43 1946.02+672.27 2058.12+682.39 0.003* **
Iron (mg), X+SD 7.58+2.80 8.07+5.13 8.69+5.65 0.120
Folic acid (pg), X+SD 113.46+43.94 126.11+50.26 138.56+66.11 <0.0071% ** ***
Vitamin B6 (mg), X+SD 1.19+0.52 1.20+0.67 1.20+0.44 0.946
Vitamin A (pg), X+SD 296.28+278.50 329.65+409.21 353.34+314.01 0.364
Vitamin D (ug), X+SD 1.06+1.78 1.30+2.25 1.62+2.42 0.075
Dietary fiber (g), X+SD 12.15+4.30 13.84+7.12 14.98+5.97 <0.001* **

MUFA — monounsaturated fatty acids, PUFA — polyunsaturated fatty acids, SFA — saturated fatty acids. Post-hoc analysis: *p<0.05 for low

adherence vs. average adherence group, **p<0.05 for low adherence vs. good adherence group,

herence group

The main limitation of this study is that data on nutri-
tional status and socioeconomic status were not available.
Moreover, it should be noted that although detailed in-
structions on filling out 3DFRs have been given with each
questionnaire, some 3DFRs did not contain detailed infor-
mation on constituents of some meals (most commonly
types of fat used for cooking), therefore, type and amount
of fat were estimated by the researchers based on the type
of a meal and previously used fats by the same participant.
Strengths of this study include high number of subjects
and inclusion of different regions of Croatia, since Croatia
is characteristic for having geographically and historical-
ly two distinct areas, with specific dietary features.

In conclusion, compared to other Mediterranean coun-
tries, Croatia showed relatively poor adherence to MD,
even in regions where MD is a part of traditional heritage.
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PRIDRZAVANJE MEDITERANSKE PREHRANE U DJECE I ADOLESCENATA U MEDITERANSKOM I
KONTINENTALNOM DIJELU HRVATSKE

SAZETAK

Mediteranska prehrana ima vaznu ulogu u prevenciji 1 lijeCenju razlicitih kroni¢nih nezaraznih bolesti. Medutim,
pridrzavanje mediteranske prehrane posljednjih godina opada, posebno u mediteranskim zemljama. Hrvatska je karak-
teristicna po tome $to ima tradicionalno kontinentalnu i mediteransku regiju, sa specifi¢cnim prehrambenim znacajka-
ma. Cilj ovog istrazivanja bio je usporediti razlike u pridrzavanju mediteranske prehrane te nutritivni unos izmedu djece
i adolescenata iz kontinentalnog i mediteranskog dijela Hrvatske. Ispitanici su bili nasumce regrutirana djeca i adoles-
centi (n = 838, prosjecna dob 9,96 + 2,09 godina) koji zive u kontinentalnom i mediteranskom dijelu Hrvatske. Svi ispi-
tanici su ispunili tri razli¢ita upitnika: op¢i upitnik (dob i spol), KIDMED upitnik (mediteranski indeks kakvoce prehrane
kod djece 1 adolescenata) 1 trodnevni dnevnik prehrane. Statisticka analiza provedena je pomocu statistickog softvera
SPSS 260 (IBM Corporation, Chicago, Illinois, USA). Vrijednosti P manje od 0,05 smatrale su se znacajnima. Rezulta-
ti su pokazali da se 23,1% ispitanika slabo pridrzava mediteranske prehrane, dok se samo 15,8% djece 1 adolescenata
dobro pridrzava mediteranske prehrane. Postoji statisti¢ki znacajna razlika u KIDMED indeksu izmedu kontinentalnog
(srednja vrijednost 4,91 + 2,33) i mediteranskog (srednja vrijednost 5,57 + 2,12) dijela Hrvatske (p <0,001), kao i u uno-
su energije 1 nekih nutritivnih tvari. Sudionici iz mediteranskog dijela Hrvatske bolje su se pridrzavali D-A-CH preporu-
ka za odredene nutritivne tvari u usporedbi s onima iz kontinentalnog dijela. Iako su se djeca 1 adolescenti iz mediter-
anskog dijela Hrvatske bolje pridrzavali mediteranske prehrane nego oni iz kontinentalnog dijela, sveukupno je bilo
vidljivo relativno slabo pridrzavanje mediteranskoj prehrani za obje regije. Stoga je potrebno u obje regije poticati zdravu,
uravnotezenu prehranu, po moguénosti uzimajuéi u obzir tradicionalnu i lokalno dostupnu hranu.
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