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Abstract

Objective: To investigate the family structure and affluence-related inequality in
adolescent eating behaviour.

Design: Multivariate binary logistic regression and path analyses were employed to
evaluate the impact of family structure and affluence on the consumption of fruits,
vegetables, sweets and soft drinks among adolescents.

Setting: The cross-national Health Behaviour in School-aged Children study in
2013/2014 across forty-one countries.

Participants: Adolescents aged 11-15 years old (1 192 755).

Results: Adolescents from a non-intact family were less likely to eat daily fruits (OR
0-82; 95 % CI 0-80, 0-84), vegetables (OR 0-91; 95 % CI 0-89, 0-93) and sweets (OR
0-96; 95 % CI 0-94, 0-99), but were more likely to consume soft drinks (OR 1-14;
95% CI 1-11, 1-17), compared with their counterparts from an intact family.
Adolescents who had the lowest family affluence scores (FAS) were less likely
to eat daily fruits (OR 0-51; 95% CI 0-49, 0-53), vegetables (OR 0-58; 95 % CI
0-56, 0-60) and sweets (OR 0-94; 95 % CI 0-90, 0-97), but were more likely to con-
sume soft drinks (OR 1-25; 95 % CI 1-20, 1-30), compared with their counterparts
who had the highest FAS. Across countries, a wide range of social inequality in
daily consumption of foods was observed.

Conclusions: Among adolescents in Europe, Canada and Israel, there was a high
level of family structure and family affluence inequalities in daily food consump-
tion. Different aspects of family socio-economic circumstances should be consid-
ered at the national level designing effective interventions to promote healthy
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eating among adolescents.

Evidence gathered over the last few decades shows that
relationships exist between socio-economic status (SES)
and lifestyles of young people, including eating behav-
iour™?. The influence of family affluence on adolescent
eating habits has been the most extensively investi-
gated®®. Studies show that adolescents living in
high-affluence families consume healthier diets than
counterparts living in low-affluence families. Family afflu-
ence may influence people’s eating behaviour in several
ways. In particular, differences in family affluence affect
access to healthy food, and, therefore, adolescents from
families of lower affluence report lower levels of fruit
and vegetable consumption and often have nutrient and
energy-poor diets”®, Furthermore, living in low SES is
often associated with low academic background of the
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parents that limits awareness of food nutritive value and
healthy eating practice in family®'?. There are more pos-
sible explanations regarding SES level and the impact it
may have on eating behaviour. One additional example
includes the fact that individuals from high SES are more
likely to uptake new behaviours'?, for example, when
healthy food is new, those from high SES will be the first
to show such behaviour.

Family structure is another social factor with a tremen-
dous impact on health in general and on children and
adolescents in particular®'®. When evaluating the
effect of divorce on health and well-being of children,
the scientific research demonstrates that children with
divorced parents consistently experience poorer physi-
cal, emotional and academic well-being than those living
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with their married biological parents!31>717, Studies
have also found that children living with a single parent
are much more likely to live in poverty than children liv-
ing with married parents"’>'®. Divorced parents often
experience financial hardship due to the divorce, which
can lead to the inability to obtain basic needs including
adequate amounts of food, clothing and educational sup-
port. This type of family structure may also negatively
affect children’s nutrition; however, regardless of its
wide range occurrence, there are few studies that exam-
ine the association between family structure and child-
ren’s eating habits"%?”. Formisano et al."? found that
children who lived with their grandparents as opposed
to both parents had higher BMI, while Mauskopf et al.?”
found that preadolescents who had divorced parents
consumed more sugar-sweetened drinks than those
who lived with married parents. Mauskopf et al.*” also
found that preadolescents with divorced parents
consumed breakfast less frequently than those who
had married parents.

Although studies have demonstrated that family afflu-
ence and structure are important factors in the nutrition
of adolescents, to the best of our knowledge, the com-
bined effect of both social factors on adolescent eating
habits has not been studied at all. The analysis of this
effect is limited by the interaction between social factors.
As was mentioned above, it is likely that family structure
without two married parents reduces family wealth; thus,
the family structure affects adolescent eating habits both
directly and indirectly due to family affluence. Indirectly,
family affluence levels play a mediating role. The associ-
ation between social factors and adolescent eating habits
may vary depending on the social and cultural context,
so it is important to examine the relationships among
adolescents from different countries.

Social inequalities in health and health behaviours during
adolescence is one of the foci of the cross-national Health
Behaviour in School-aged Children (HBSC) study, which
involves a wide network of researchers from more than forty
countries and regions™”. The previous editions of the study
have highlighted the effect of socio-economic differences
on the way young people grow and develop™-?. A significant
positive association between family affluence and daily fruit
consumption has been found for both genders and all three
age groups (11, 13 and 15 year olds) in nearly all participating
countries and regions, while the relationship between family
affluence and soft drink consumption has not been consistent
across countries.

The present study aimed to investigate the family
structure and family affluence-related inequality in ado-
lescent fruit, vegetable, sweets and chocolate, and soft
drink consumption in forty-one HBSC (2013/2014) coun-
tries. A specific objective was to test the mediating effect
of family affluence in the relationship between family
structure variable and daily food consumption among
adolescents.
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Methods

Subjects and study design

The data were obtained from the HBSC study, a cross-
national survey with support from the WHO (Europe),
which was completed in 2013/2014 in forty-two countries,
including forty European countries and regions (consid-
ered alone as countries, i.e., England, Scotland and
Wales), Canada and Israel. More detailed background
information about the study is provided on its website?"
and in international reports™?.

The population selected for sampling included 11-,
13- and 15-year-old adolescents. Sampling was conducted
in accordance with the structure of national education sys-
tems within countries. In most countries, the primary sam-
pling unit was the school class or the whole school where a
sample frame of classes was not available. If a school with
two or more classes was selected, then the one chosen for
the sample was randomly selected.

The data were collected by means of self-report stand-
ardised questionnaires. The surveys were administrated in
school classrooms. Students did not provide any personal
details (such as name, classroom and teacher), making
them completely anonymous and ensured the students’
confidentiality. Researchers strictly followed the standar-
dised international research protocol to ensure consistency
in survey instruments, data collection and processing pro-
cedures®?. Response rates at the school, class and student
level exceed 80 % in the majority of countries‘V.

Measures

At the individual level, the outcome (dependent) variable
was the frequency of selected food (fruit, vegetable, sweets
and chocolate, or soft drink) consumption and the explana-
tory (independent) variables were family affluence, family
structure, gender and age.

Eating babits

The frequency of four eating habits was assessed by ques-
tions: ‘How many times a week do you consume fruits/veg-
etables/sweets and chocolate/soft drinks?” To make it more
clear, in the survey provided to the students, there was a
table with all of these options (fruits, vegetables, sweets
and chocolate, soft drinks); students checked which ones
they consume on a weekly basis and how many times
per week: ‘never’ (1), ‘less than once a week’ (2), ‘once
a week’ (3), 2-5 times a week’ (4), ‘5-6 times a week’
(5), ‘once a day’ (6) or ‘more than once a day’ (7). Daily con-
sumption referred to eating these foods once or more times
per day.

Family affluence was measured by the Family Affluence
Scale®?%_ The scale is a validated measure for material
affluence of household based on the following six ques-
tions (assignment of points shown in parentheses): ‘Does
your family own a car, van, or truck?” (‘no’ (0), ‘yes, one’
(D, ‘yes, two or more’ (2)); ‘Do you have your bedroom
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foryourself?” (‘no’ (0), ‘yes’ (1)); ‘During the past 12 months,
how many times did you travel away on holiday with your
family?” (‘not at all’ (0), ‘once’ (1), ‘twice’ (2), ‘more than
twice’ (3)); ‘How many computers does your family
own? (‘none’ (0), ‘one’ (1), ‘two’ (2), ‘more than two’
(3)); ‘How many bathrooms are in your home? (‘none’
(0, ‘one’ (1), ‘two’ (2), ‘three or more’ (3)); ‘Does your fam-
ily have a dishwasher at home?” (‘no’ (0), ‘yes’ (1)). A family
affluence score (FAS) was calculated by summing the
points of the responses to these six questions. Higher
FAS values indicated higher family affluence. In addition,
this indicator was recoded into country-specific three
groups. The first group included those in the lowest 20 %
(reference group), the second included those in the
medium 60 % and the third group included those in the
highest 20 % of the FAS™". The proportion of missing cases
in the total sample for this scale was 8-3 %", The valid data
on family affluence were obtained from forty-one countries
(Armenia was excluded from the analysis due to deviance
in the family affluence assessment).

Family structure

To identify family structure, respondents were given a
checklist to mark the people living in their home. If the
respondent ticked on the checklist that he or she lived with
the biological mother and father, he or she was coded as
living in ‘intact family’ (0, reference value); in all other cases
(meaning that not both mother and father were ticked),
respondents were categorised as living in ‘non-intact fam-
ily'™. On average, the proportion of missing cases in the
total sample for family structure was 4-0 %.

Gender and age
Equal proportions of boys and gitls, as well as 11-, 13- and
15-year-old adolescents were the target groups for the study.

Statistical analysis
All analyses were performed with SPSS (version 21.0; SPSS
Inc.). They were conducted with data from all countries, as
well as with data of each country. Statistics were estimated
with 95 % CI. Statistical tests with P < 0-05 were considered
statistically significant.

We first used an approach proposed by Kunst and
Mackenbach to estimate the extent of SES-based inequality
in health®. In this model, the ordinal FAS measure was
transformed into a continuous X variable scaled from 0
(the lowest FAS) to 1 (the highest FAS), incorporating
appropriate population weights for each FAS category. In
the present study, the binary logistic regression estimated
the association between the continuous X variable and pro-
portion of daily food consumption. OR were derived from
this model as a measure of health inequality, which
denoted the ratio between the likelihood of daily food con-
sumption at the lowest FAS level (at X = 0) and at the high-
est FAS level (at X=1). The logistic regression model
included also a binary family structure variable to estimate
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effect (OR) of ‘non-intact family’ v. ‘intact family’ in daily
food consumption. The models were adjusted for gender
and age group variables. Then, we produced analyses of
the total sample of all countries with weighting data by
country sample size. The use of FAS in adolescent health
inequality analysis was described in detail in previous
research®027),

Next, path analysis was used to examine the hypothes-
ised causal relationships of FAS and family structure with
daily food consumption adjusting data for gender and
age. These relationships were assumed to be unidirec-
tional. Finally, structural equation modelling was con-
ducted to assess the final model using a maximum
likelihood estimation method, given its applicability to
non-normal data®3%, The final model provided path coef-
ficients () showing the strength of the predictive relation-
ship between the connected variables. The y? statistic was
used to assess the magnitude of the discrepancy between
the sample and fitted covariance matrices, where P> 0-05
indicated that the model and data were consistent. Because
this statistic is sensitive to sample size, model fit was pri-
marily evaluated using the root mean square error of
approximation and the comparative fit index. Root mean
square error of approximation values lower than 0-05 indi-
cated good fit and lower than 0-08 indicated reasonable fit.
Comparative fit index values higher than 0-9 indicated
adequate fit and higher than 0-8 indicated marginal fit3®,
Path analysis was performed using AMOS 21 (SPSS Inc.)®.

Results

Socio-demographbic characteristics and prevalence
of eating bebaviours

A total of 192 755 students from forty-one countries were eli-
gible for the current study (Table 1). Of them, 48:3 % were
boys and 517 % were gitls. A negligible range between pro-
portions of students’ gender was common in all countries,
except for Ireland and the Russian Federation, for which
the difference between the percentages of boys and girls
was more than 10 percentage points. In the whole sample,
the age groups of 11, 13 and 15 years achieved nearly equal
proportions (31-3, 349 and 33-8%, respectively). Across
countries, there were nevertheless deviations, ranging from
24-0 to 40-0 % in the youngest age group with similar patterns
among 13 year olds and 15 year olds. In Slovakia, 11 year olds
were not surveyed. The proportions of subjects in ‘low’,
‘middle’ and ‘high’ family affluence groups were relative for
each country; across countries, they varied around 20, 60
and 20 % groups, respectively. Family structure distribution
showed wide variation across countries, ranging from
54-0 % of adolescents living with both parents in Greenland
t0 93-2 % in Albania (737 % in the total sample). Table 1 dis-
plays the detailed information on socio-demographic charac-
teristics of the participants in the current study, by countries.
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Table 1 Sample size (n) and socio-demographic characteristics, by countries

Family Family
Gender (%) Age (%) structure (%) affluence (%)
11 13 15 Not
year year year Intact intact

Country n Boys Girls old old old family family Low Middle High
Albania 4849 48-5 51.5 32:3 332 34-4 93-2 6-8 239 55.0 211
Austria 3114 46-2 53-8 31.7 30-9 374 751 24.9 20-7 577 21-6
Belgium 3956 539 46-1 33-3 26-1 40-6 71-0 29.0 21.4 58-0 20-6

(Flemish)
Belgium 5421 48-9 511 336 33-3 33-2 66-5 33-5 19-1 61-6 193

(French)
Bulgaria 4282 50-9 491 324 32.2 35-4 747 25-3 20-4 62-2 17-4
Canada 11 234 48.0 52-0 24.0 37-6 38-3 65-9 34-1 20-9 58-8 20-2
Croatia 4890 491 50-9 30-6 34.7 34-6 84.7 15.3 210 61-0 18-0
Czech Republic 4824 47.2 52-8 30-7 339 354 68-0 32.0 19-4 60-5 201
Denmark 3499 46-3 53.7 295 36-0 34-5 72-2 27-8 175 67-9 14.7
England 4486 50-1 49.9 36-2 322 31-6 69-4 30-6 16-4 65-6 18.0
Estonia 3965 50-3 49.7 32-8 35-4 31.7 65-6 34-4 20-6 57-8 21.7
Finland 5693 48-6 514 33.7 323 34-0 70-3 297 16-3 65-6 181
France 4996 491 50-9 287 39-1 322 70-0 300 167 61-3 22.0
Germany 5585 50-5 49.5 279 354 36-6 74-3 25.7 18.3 61-7 20-0
Greece 4045 49-6 50-4 32.8 35.0 32.2 83-8 16-2 194 60-8 19-8
Greenland 755 47-8 52.2 31.0 33-1 35-9 54-0 46-0 17.2 62-1 20-7
Hungary 3795 49.4 50-6 36-2 34-9 289 69-3 307 197 59-6 207
Iceland 9561 49.3 50-7 31.9 36-6 315 69-7 30-3 24.0 56-2 19-8
Ireland 3608 377 62-3 26-2 36-5 37-3 772 22-8 179 60-2 219
Israel 5919 48-1 51.9 393 30-2 30-4 84.7 15.-3 19.2 59-8 21-0
Italy 3882 496 50-4 331 35-3 317 822 17.8 197 60-8 19:6
Latvia 5413 471 52-9 33-3 354 31-3 64-0 36-0 22.7 54-6 22.7
Lithuania 5507 50-0 50-0 351 35-0 299 70-4 29-6 20-6 59.5 199
Luxembourg 2933 46-1 53-9 29-3 35-1 35-6 70-6 294 211 59-6 19-3
Malta 1996 49.0 51.0 35-3 36-2 28-6 85-1 14.9 191 64-8 16-1
Netherlands 3983 48.7 51.3 324 34-8 32-8 761 239 18.4 66-0 15-6
North 3936 49. 50-8 334 316 35.0 87.2 12-8 213 59.0 197

Macedonia
Norway 2658 47.4 52-6 40-0 31.2 28-8 747 25-3 191 64-7 16-1
Poland 4282 49.0 51.0 33-3 338 329 77-8 222 17.7 65-3 17.0
Portugal 4359 47-3 52.7 30-9 40-0 29-2 731 26-9 19-8 59-3 209
Republic of 4529 50-1 49.9 33- 33-1 335 76-9 231 20-6 571 22.

Moldova
Romania 3454 45.8 54.2 297 323 38-0 755 24.5 18.9 61-1 199
Russian 4275 43-0 57-0 29.7 38.7 316 67-7 323 19-8 60-7 195

Federation
Scotland 5565 49.2 50-8 320 357 32-3 65-6 344 17.8 64-4 17.8
Slovakia 3461 48.-0 52-0 56-3 437 76-7 23-3 19-4 61-5 191
Slovenia 4686 48-5 51.5 32:3 35-1 326 797 20-3 226 59-4 17-9
Spain 6822 47-9 521 25.0 399 352 79-6 20-4 214 57-9 20-7
Sweden 7028 48.-9 511 33-0 300 371 69-1 309 17.4 58-3 24.3
Switzerland 6322 49.2 50-8 295 36-1 34-3 76-9 231 19.7 63-0 17.3
Ukraine 4307 46-4 536 324 30-8 36-8 725 275 216 579 20-5
Wales 4880 50-4 496 35-0 36-8 28-2 61-5 385 199 65-0 151
HBSC average’ 192 755 48-3 51.7 31.3 34-9 338 737 26-3 197 60-8 19:5
HBSC, Health Behaviour in School-aged Children.
*Data weighted by country sample size.

Findings presented in Table 2 show frequencies of daily average frequency of daily vegetable consumption
fruit, vegetable, sweets and chocolate, and soft drink con- (36:0 %) was similar to that of fruits, with a range of
sumption, by countries. Table 3 describes the proportions 21-2% in Spain to 56-6% in Belgium (French). Girls
reporting daily consumption of these items by gender, age reported to eating both fruits and vegetables more fre-
group, family structure and family affluence, which were quently than boys. Daily fruit and vegetable consumption
estimated from the total sample. decreased with age.

Overall, frequency of eating fruit at least once a day was On average, one in four respondents (24-7 %) reported

37-0 %,; it was lowest (13-4 %) among students in Greenland to eating sweets and chocolate daily. Across countries, this
and highest (50-5%) among students in Albania. The proportion had a wide range of 2-3-43-3 % among students
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Table 2 Daily consumption of selected foods, by country
Proportion (%) of adolescent who consumed at least once a day

Country Fruit Vegetables Sweets and chocolate Soft drinks
Albania 50-5 379 35.7 277
Austria 45.7 29-5 29-4 156
Belgium (Flemish) 287 53-8 224 291
Belgium (French) 491 56-6 40-5 36-0
Bulgaria 36-8 41.5 43-3 34.0
Canada 46-4 41-6 14.3 99
Croatia 359 28-2 30-6 226
Czech Republic 371 272 20-9 14.9
Denmark 434 43.9 6-6 55
England 38-3 42.8 22.7 12-9
Estonia 318 24.0 24.3 6:5
Finland 23.9 27-8 25 2:6
France 35-9 41.3 234 25.7
Germany 370 24.7 270 198
Greece 32-9 34.2 153 4-6
Greenland 13-4 40-5 26-6 293
Hungary 36-0 31.0 333 30.0
Iceland 38-6 30-2 2.3 44
Ireland 41.5 45.3 26-1 111
Israel 44.4 48-6 332 30-2
Italy 378 26-8 28-3 16-0
Latvia 26-2 25-8 281 6-4
Lithuania 32:6 307 21.7 11.3
Luxembourg 38.0 336 24.2 28-3
Malta 377 295 230 36-4
Netherlands 35-3 47.2 30-5 256
North Macedonia 398 40-8 354 30-0
Norway 394 36-4 4.8 5.3
Poland 33-8 29-3 276 230
Portugal 40-9 277 14.8 16-9
Republic of Moldova 35-8 399 30-2 107
Romania 375 341 389 24.8
Russian Federation 35-9 356 32-3 10-4
Scotland 38-9 387 338 22.5
Slovakia 315 25.9 354 25.7
Slovenia 393 26-9 15.7 6-4
Spain 34.7 21.2 12-8 20-2
Sweden 271 40-7 35 4.9
Switzerland 47.2 45.3 28-9 27.0
Ukraine 47-4 53.7 393 139
Wales 32:2 343 22.9 19-8
HBSC average’ 37.0 36-0 24.7 185

HBSC, Health Behaviour in School-aged Children.
*Data weighted by country sample size.

in Iceland and Bulgaria, respectively. Daily consumption of
soft drinks was reported in 18-5 % of adolescents on aver-
age; the lowest level of its consumption was found among
students in Finland (2:6%), while students in Malta
reported the highest levels (36-4%). Girls generally
reported greater daily consumption of sweets and choco-
late but a lower daily consumption of soft drinks than boys.
Daily consumption of both these items increased with age.

Social inequalities in eating bebaviour

Table 3 also represents a comparison of eating habits
between levels of family affluence and family structures.
Analysis of the total sample showed that students living
in low-affluent families or in non-intact families reported
a noticeable lower frequency of daily consumption of

0.1017/51368980020003584 Published online by Cambridge University Press

fruits and vegetables, along with a greater frequency of
a daily consumption of soft drinks than among their coun-
terparts. In regard to daily sweets and chocolate consump-
tion, the difference between the groups was less
pronounced.

The results from a multivariate logistic regression analy-
sis of family affluence-related inequality in and family struc-
ture-related inequality in adolescent eating behaviour are
presented in Tables 4 and 5, respectively. After controlling
for gender and age in the model of total sample, students
who lived in the lowest family affluence group were signifi-
cantly less likely to consume fruits daily (OR 0-51; 95 % CI
0-49, 0-53), vegetables daily (OR 0-58; 95 % CI 0-56, 0-60)
and sweets and chocolate daily (OR 0-94; 95% CI 0-90,
0-97), but were significantly more likely to consume soft
drinks daily (OR 1-25; 95 % CI 1-20, 1-30), compared with
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Table 3 Daily fruit, vegetable, sweet and soft drink consumption, by gender, age group, family structure and family affluence: Health
Behaviour in School-aged Children average based on equal weighting of each country

Daily consumption (%)

Fruit Vegetable Sweet and chocolate Soft drink

Gender

Boys (n 93 101) 334 323 231 20-9

Girls (n 99 654) 403 39.1 26-1 16-4

P-value <0-001 <0-001 <0-001 <0-001
Age group

11 year olds (n 60 332) 42.9 387 22.5 15-6

13 year olds (n 67 271) 36-0 34.8 25.7 19.7

15 year olds (n 65 152) 32.0 34-0 25.7 20-4

P-value <0-001 <0-001 <0-001 <0-001
Family affluence

Low (n 38 551) 317 315 246 20-4

Middle (n 116 424) 36-3 354 246 18-1

High (n 37 780) 44.6 41.9 25.6 172

P-value <0-001 <0-001 0-001 <0-001
Family structure

Intact family (n 142 060) 38-5 36-7 24.7 179

Non-intact family (n 50 695) 32:2 334 241 202

P-value <0-001 <0-001 0-002 <0-001

Table 4 OR of daily consumption of selected foods comparing adolescents from the lowest and highest family affluence group: Health

Behaviour in School-aged Children (HBSC) average and countries with the lowest and highest OR value

Countries with the lowest OR value

Countries with the highest OR value

Country OR 95 % Cl Country OR 95 % Cl
Daily fruit consumption HBSC average 0-51 0-49, 0-53***tt
Greenland 0-14 0.-06, 0-32*** Israel 0-79 0-61, 1-03
Ukraine 0-28 0-22, 0-34*** Slovenia 0-70 0-57, 0-87**
Canada 0-34 0-30, 0-39*** Germany 0-70 0-57, 0-85**
Daily vegetable consumption HBSC average 0-58 0-56, 0-60***%
England 0-31 0-25, 0-39*** Malta 1.75 1.24, 2.49**
Wales 0-32 0-26, 0-40*** Romania 1.25 0-97, 1-61
Greenland 0-33 0-19, 0-57*** Albania 0-92 0-75,1-13
Daily sweets and chocolate consumption HBSC average 0-94 0-90, 0-97*f
Ukraine 0-47 0-38, 0-59*** Hungary 1.91 1.50, 2-44***
Republic of Moldova 0-57 0-45, 0-71*** Greenland 1.55 0-86, 2-78
Russian Federation 0-59 0-47, 0-74*** Slovakia 1.38 1.07,1.77*
Daily soft drink consumption HBSC average 1.25 1.20, 1.30***t
Republic of Moldova 0-45 0-32, 0-63*** Belgium (Flemish) 3.06 2.38, 3-94***
Ukraine 0-54 0-40, 0-74*** Greenland 288 1.61, 5-18***
Albania 0-61 0-49, 0-77*** Ireland 282 1.91, 415

tData weighted by country sample size.
1Bolded values are HBSC average.
* P<0.05; ** P<0.01; *** P<0.001.

their counterparts who lived in the highest family affluence
group. Students who lived in a non-intact family were sig-
nificantly less likely to eat fruits daily (OR 0-82; 95 % CI 0-80,
0-84), vegetables daily (OR 0:91; 95% CI 0-89, 0-93) and
sweets and chocolate daily (OR 0:96; 95 % CI 0-94, 0-99),
but were significantly more likely to consume soft drinks
daily (OR 1-14; 95% CI 1-11, 1-:17), compared with those
who lived in families with both parents.

Across countries, a wide range of social inequality in
daily eating of selected foods was observed (Tables 4
and 5 present results of the current analysis only for three
countries with the lowest and highest inequalities selecting
for each food type). Low FAS was uniformly associated

9/10.1017/51368980020003584 Published online by Cambridge University Press

with lower levels of fruit consumption among students in
all countries. The OR measure of inequality, which was
used to estimate the impact of family affluence on daily fruit
eating, ranged from 0-14 (95 % CI 0-06, 0-32) in Greenland
t0 0-79 (95 % CI 0-61, 1-03) in Israel that was a distinguished
country with not sufficient P-value of this association. Daily
fruit consumption dropped significantly between intact and
non-intact families in nineteen countries, and this tendency
was seen in the majority of countries. A similar pattern was
observed regarding vegetable consumption. Malta, how-
ever, stood out here, as the dependence of daily vegetable
eating on family affluence was inverse than in most other
countries.
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Table5 OR of daily consumption of selected foods comparing adolescents from non-intact and intact family: Health Behaviour in School-aged
Children (HBSC) average and countries with the lowest and highest OR value

Countries with the lowest OR value

Countries with the highest OR value

Country OR 95 % Cl Country OR 95 % Cl
Daily fruit consumption HBSC average 0-82 0-80, 0-84***tt
Scotland 0-72 0-64, 0-82*** Greece 110 0-91,1.32
Wales 0-74 0-65, 0-85*** Greenland 1-02 0-65, 1-58
Spain 0-75 0-66, 0-85*** Albania 1.01 0-80, 1-27
Daily vegetable consumption HBSC average 0-91 0-89, 0-93***f
Germany 0-71 0-61, 0-82*** Malta 1.27 0-97, 1-66
Scotland 0.72 0-64, 0-82** Belgium (Flemish) 114 0-99, 1.32
Wales 0-76 0-66, 0-89*** Slovenia 1-09 0-92, 1.28
Daily sweets and chocolate consumption HBSC average 0-96 0.94, 0-99*t
Malta 0-79 0-58, 1-08 Iceland 1.49 1.13, 1.98***
Netherlands 0-80 0-68, 0-95** Denmark 1-39 1.04, 1-86*
Switzerland 0-82 0-72, 0-94* Greece 1.36 1.09, 1.70**
Daily soft drink consumption HBSC average 114 111,117
Switzerland 0.97 0-85, 1-11 Finland 1.94 1.38, 2.73***
Hungary 1.00 0-86, 1-16 Ireland 1.79 1.42, 2.25***
North Macedonia 1.03 0-83, 1.27 Norway 1.70 1.19, 2.45**

tData weighted by country sample size.
1Bolded values are HBSC average.
* P<0.05; ** P<0.01; *** P<0.001.

Daily eating of sweets and chocolate differed according
to FAS and family structure in a few countries, but no con-
sistent pattern emerged for these social factors. There were
several countries (e.g., Ukraine and Netherlands) where stu-
dents from low-affluence families and non-intact families
reported less eating of sweets and chocolate daily, and there
was a consistent group of countries (e.g., Hungary and
Iceland) where the students from the same kind of families
reported to more eating of sweets and chocolate daily, in
comparison to their counterparts elsewhere.

Soft drink consumption was significantly associated with
FAS in approximately half of the countries surveyed; how-
ever, the value of this association varied noticeable across
countries. There was a group of countries where the daily
consumption of soft drinks was associated with high FAS;
this pattern was strongest in Eastern Europe and the Baltic
states. The reverse pattern was found in western and
northern Europe; here the daily consumption of soft drinks
was associated with low-affluence families. The frequency
of daily soft drink consumption was higher among students
from non-intact families compared with students from intact
families in the majority of countries, and in around two-thirds
of these countries a significant difference was detected.

An overview of the presented figures above indicates the
possibility of correlation between estimated inequalities.
Results from the Spearman correlation analysis of these
estimations are presented in Table 6. With respect to
inequalities due to family affluence, significant positive cor-
relations were observed between inequalities in daily fruit
and vegetable consumption, as well as between inequalities
in daily sweets and chocolate consumption and daily soft
drink consumption. In contrast, family affluence defined
inequalities in daily vegetable and soft drink consumption
were negatively correlated; this indicated that countries with
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Table 6 Spearman correlations between inequalities in fruit,
vegetable, sweets and chocolate and soft drink consumption
among adolescents in forty-one Health Behaviour in School-aged
Children countries

Sweets and Soft
Fruit Vegetable chocolate drink
Fruit 0-612*** —0-181 -0-234
Vegetable 0-375* —0-401** -0-178
Sweets and 0-034 -0-180 0-500***
chocolate
Soft drinks 0-022 -0-528*** 0-582***

An upper triangle represents inequalities due to family structure, and lower triangle
represents inequalities due to family affluence.
* P<0.05; ** P<0.01; *** P<0.001.

a high inequality in vegetable consumption had a low
inequality in soft drinks consumption. With respect to
inequalities due to family structure, significant positive cor-
relations were found between the same correlates as for the
inequalities caused by family affluence, but the negative cor-
relation was observed between inequalities in daily vegeta-
ble consumption and daily sweet and chocolate
consumption. Any significant correlations were found
between inequalities defined by family affluence and
inequalities defined by family structure (results not shown).

Path analysis

The path models were studied for daily consumption of each
food type. Figure 1 represents an example of such models
with assessments of the standardised regression weights that
were calculated for daily fruit consumption from the total
sample of the forty-one countries. Table 7 shows corre-
sponding assessments and the goodness-of-fit statistics of
models for remaining food types.
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008" -0-09""
A 4
Daily fruit
Consumption
008"
Family UL Family
Structure g Affluence

Fig. 1 Path model of daily fruit consumption. Arrows indicate a
direction of the association; the numbers are standardised
regression weights (f). Estimations were done from the total
sample of forty-one countries. ERR and ERR_FAS are other
determinants that affect corresponding variables. *** P < 0-001

Using the total sample of forty-one countries, the results
of the path analysis were consistent with the data presented
in Table 3. Standardised regression weights (f) indicated
that girls were more likely than boys to report consuming
fruits, vegetables, and sweets and chocolate daily but less
likely to report consuming soft drinks. By age, fruit and veg-
etable consumption decreased but sweets and chocolate,
as well as soft drink consumption increased. The non-intact
family structure had a direct negative impact on daily fruit,
vegetable, and sweets and chocolate consumption, but its
effect was positive on daily soft drink consumption. FAS
had a positive influence on daily fruit, vegetable, and
sweets and chocolate consumption (e.g., if the FAS
increased, daily consumption of these foods increased),
but the corresponding relationship was inverse for soft
drink consumption. In addition to these common findings,
the path analysis revealed that a non-intact family, com-
pared with an intact family, reduced FAS on average by
11% (f = —0-11). In some countries (e.g., Scotland) this
effect reached up to 26 %. Therefore, family structure
was hypothesised to exert an indirect effect on daily food
consumption through family affluence.

We were interested in the extent to which these models
fit country data and the impact of each social factor on the
inequality in daily food consumption for an individual
country. For this purpose, from Tables 4 and 5, the coun-
tries that exhibited the highest and lowest social inequal-
ities in daily food consumption were selected. Results
from path analysis for these countries are shown in
Table 6. In Greenland, the high inequality of daily fruit con-
sumption was only due to differences in family affluence,
whereas changes in family structure did not significantly in-
fluence the inequality; such a model was simple and well fit
to national data. In Scotland, high inequality in daily fruit
consumption due to family structure was observed, it can
be seen that this inequality was due not only to the direct
but also to the strong indirect effect of changes in family
structure on the child’s nutrition. A similar pattern was
observed in Germany’s data, explaining the high inequality
in daily vegetable consumption related to changes in family
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structure. Considering soft drink consumption among stu-
dents in the Republic of Moldova and Belgium (Flemish),
non-intact families had the same consequences in both
countries; therefore, the inequality in the consumption of
soft drinks was related mainly to family affluence. The
influence on daily soft drink consumption had opposite
signs in the Republic of Moldova and Belgium (Flemish).
The consumption of soft drinks among Swiss students
was not related to family structure or family affluence. In
Finland, inequality in soft drink consumption was strongly
related to a non-intact family structure, although the latter
factor reduced FAS.

The goodness-of-fit statistics for the models are included
in Table 7. Due to the large sample size, the y* statistic that
assessed the magnitude of the discrepancy between the
sample and fitted covariance matrices for several models
indicated that the model and data were consistent
(P> 0-05). However, for all path models tested in the cur-
rent study, the main statistic RMSEA showed an acceptable
model fit (RMSEA < 0-08), and it indicated a very good fit
for the majority of the models (RMSEA < 0-05). For most
models, comparative fit index statistics also showed an
acceptable fit (comparative fit index > 0-9) or was close
to the threshold.

Discussion

The current study examined family structure and family
affluence-related inequalities in the consumption of fruits,
vegetables, sweets and chocolate, and soft drinks among
adolescents in forty-one countries. Inadequate or insuffi-
cient intake of fruits and vegetables was common among
the study population. Many adolescents also ate sweets
and drank soft drinks regularly. On average, only one-third
of the adolescents reported consuming fruits and vegeta-
bles at least once a day, one in four respondents reported
eating sweets and chocolate daily and one in five respon-
dents reported drinking soft drinks daily.

Our results showed that adolescents from non-intact
families were less likely to report daily fruit and vegetable
consumption in almost all of the study countries, and in
nearly half of the countries this effect was significant when
compared with adolescents living with both parents. Such a
result is logical, since coming from a non-intact family neg-
atively affects family affluence, which, as we have seen, is
directly related to the consumption of fruits and vegeta-
bles®=3%, The literature on the impact of the non-intact
family on eating fruits and vegetables in adolescents is very
scarce. The study by Pearson et al.®® among adolescents
in the United Kingdom (England) revealed no significant
association between family structure and any dietary
behaviours. We also found several countries where no such
association was found, but in the aforementioned England,
non-intact family had a significant negative impact on ado-
lescent fruit and vegetable consumption. Our study also
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Table 7 Standardised regression weights and model goodness-of-fit statistics in path models of daily fruit, vegetable, sweets and chocolate,
and soft drink consumption in selected and all Health Behaviour in School-aged Children (HBSC) countries

Standardised regression weights (f)

Model goodness-of-fit statistics

FS—FAS Gender-DFC Age—DFC FS—DFC FAS—-DFC el CFI RMSEA
Models of daily fruit consumption
Greenland —0-05 0-06 —0-06 0 0-17**~ 1173 0-957 0-013
Israel —0-14"** 0-11** —0-05** -0-02 0-03 11.37* 0-746 0-041
Scotland —0-26™* 0-07*** —0-13* —0-06™* 0-13*** 3-519** 0-981 0-021
Greece -0-07*** 0-05** —0-13** 0-01 0-06™** 4.170™*  0-863 0-028
HBSC average —0-11** 0-08*** —0-09*** —0-05™* 0-08*** 144.6** 0-910 0-026
Models of daily vegetable consumption
England —0-22"** 0-06™** —0-03* —0-03* 0-16**~ 8-033"** 0912 0-036
Malta -0-16*** -0-13"** 0-08*** 0-03 -0-07** 3-173** 0-904 0-031
Germany —0-16*** 0-13*** —0-03** —0-06™* 0-01 14.70*** 0-799 0-048
Malta —0-16™* -0-13*** 0-08*** 0-03 -0-07** 3:173** 0-904 0-031
HBSC average —0-11** 0-08*** —0-04*** —0-03** 0-07*** 1441 0-879 0-026
Models of daily sweets and chocolate consumption
Ukraine —0-13* 0-08*** 0-02 0 0-10**~ 14.27*** 0-673 0-054
Hungary —0-09™** 0-04* 0-01 -0-01 -0-09*** 11.48* 0-527 0-052
Malta —0-16™* 0-06** —0-04* —0-03 0-03 3-158™* 0-839 0-031
Iceland —0-17*** -0-02 0-01 0-02 -0-01 6-733"*  0-901 0-023
HBSC average —0-11** 0-03*** 0-03*** —0-02** -0-06*** 144.3*** 0-835 0-026
Models of daily soft drink consumption
Republic of Moldova ~ —0-12*** —0-03* 0 0-03* 0-07*** 10-16*** 0-660 0-044
Belgium (Flemish) —0-15"** -0-09*** 0-09*** 0-04** —0-14*** 12.59*** 0-807 0-051
Switzerland —0-14** —0-09*** 0-06™** 0 -0-02 3-519** 0-981 0-021
Finland —0-15"** -0-09*** 0-03* 0-05*** 0 1.056 0-999 0-003
HBSC average —0-11** —0-06*** 0-04** 0-02** —0-03*** 1441 0-844 0-026

FS, family structure; FAS, family affluence score; DFC, daily food consumption; CFI, comparative fit index; RMSEA, root mean square error of approximation.

* P<0.05; ** P<0.01; ™ P<0.001.

showed that adolescents from non-intact families were
more likely to drink soft drinks daily than their peers living
with both parents; this pattern was significant in more than
half of the countries. These findings were in line with the
findings of Mauskopf’s et al. study®”, which showed that
preadolescents with divorced parents consumed more
sugar-sweetened beverages than preadolescents with mar-
ried parents.

Family affluence also had a significant influence on
adolescent eating habits, and it was, therefore, appropri-
ate to evaluate their related inequalities regarding ado-
lescent nutrition. This approach was based on the
assumption that the relationship of adolescent nutrition
and socio-demographic factors depended on the specific
socio-cultural context®”4?, It has been well documented
in the literature®® that adolescents living in families with
low SES consume less healthy diets that their counter-
parts living in families with high SES. Results from our
study were in line with such conclusions in regard to fruit
and vegetable consumption, showing daily intake of
these foods less frequently among students from low-
affluent families in almost all countries. Although there
was a great variety to the degrees of inequality in fruit
and vegetables consumption, there were no clear geo-
graphic patterns in such inequalities. It is also difficult
to explain why in Malta alone students from low-afflu-
ence families were more likely to report regular eating
of vegetables compared with their counterparts from
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highly affluent families. It is also interesting to note that
family affluence-related inequalities in daily fruit and
vegetable intake correlated positively, that is, in coun-
tries with high inequality in fruit eating, there was also
significant inequality in vegetable eating. The family
affluence-related inequality in daily sweets and choco-
late, as well as soft drink intake, was not consistent across
countries, but at the country level, a significant correla-
tion between their values was identified. There were
some countries where adolescents from low-affluence
families consumed these foods less frequently, while
there were also some countries with an inverse relation-
ship. There were no clear geographic patterns for
inequality in sweets and chocolate consumption, but
inequality in soft drinks consumption differed noticeably
between countries in Eastern Europe and the Baltic states
(high intake in high-affluence families) and countries in
Western and Northern Europe (high intake in low-afflu-
ence families). The pattern identified may be partially
associated with availability and pricing contrasts of food-
stuffs®141:42) Soft drinks were among the first western
goods to break into Eastern Europe and the Baltic states
in the post-Soviet period, and yet their impact on health
issues has not been appropriately discussed in health
education in schools in these countries. This assumption
is consistent with the strong negative correlation found at
the country level between soft drink and vegetable con-
sumption inequalities due to family affluence.
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Gender and age differences were similar to other stud-
ieshH2434 in the sense that healthier consumption habits
occurred among the girls as they more often ate fruits
and vegetables and consumed less soft drinks.
Adolescents’ eating habits worsened with age; the fre-
quency of eating fruits and vegetables daily decreased with
age, whereas the frequency of eating sweets and drinking
soft drinks daily increased with age.

Finally, the path model was helpful in providing a more
comprehensive understanding of the relationships
between social determinants and allowed an assessment
of the impact of each determinant on adolescent eating
behaviour. The analysis showed that in most of the coun-
tries, dietary inequality was more pronounced for family
affluence than for family structure. Moreover, family aftlu-
ence was hypothesised to mediate the relationship
between family structure and adolescent eating habits.
This hypothesis was confirmed in all national samples
and in the total sample of all countries. One possible
explanation for mediating pathway is the negative influ-
ence of non-intact family on the material and psychological
wealth of the family. Such an influence was confirmed in
different studies*31>1® There is not much literature on
adolescent dietary studies using path analysis. For exam-
ple, Pettigrew et al.*> used this method to elucidate factors
that increase the propensity of children to consume unheal-
thy food. Another study“® investigated the complex effect
of family income and parental education on a child’s nutri-
tion; its results showed that fruit and vegetable consump-
tion was only related to family income.

Overall, the results of the present research are a step for-
ward to filling the gap of mapping health inequalities in the
context of social determinants in youth. Particularly, they
provided a better understanding of the mechanism that
links family structure and family affluence and how it
influences adolescent eating behaviour. Different initia-
tives for reduction of family structure and family afflu-
ence-related inequalities should therefore be considered
in order to make effective interventions to promote healthy
eating in the young population.

Methodological considerations

The current study had several strengths. First, it utilises data
from the HBSC survey, which collects longitudinal data
worldwide on adolescent behaviour. Another strength is
the fact that data from forty-one countries are analysed
in the current study, which allows for a broader under-
standing of eating behaviour among adolescents world-
wide. Although the sample size and methodology of the
current analysis strengthen the findings, there are several
limitations to the study. First, because of the cross-sectional
design of the HBSC study, our study is limited in terms of its
potential to establish causal inferences about the relation-
ships observed. Longitudinal studies should be conducted
in order to expand the understanding of the relationship

9/10.1017/51368980020003584 Published online by Cambridge University Press

A Zaborskis et al.

between social determinants and eating behaviour out-
comes. Second, food choice may be influenced by a num-
ber of additional social and economic factors, such as
parental occupation, education level and place of resi-
dence (urban/rural) that were not available in our data.
It is worthwhile to explore these factors in future studies
on social family environment-related inequality in adoles-
cent eating behaviour. Third, food consumption data were
collected using a self-reported FFQ. In this measure, ado-
lescents may have overreported consumption of healthy
foods and underreported consumption of unhealthy prod-
ucts due to social pressure”, The use of self-report data on
socio-economic characteristics may also have introduced
response bias that we were not able to account for. The
analysis was still controled by gender and age, as only
two of these counfounders were available in all country
data. Finally, in path analysis we were interested in the rel-
ative strengths of coefficients. However, path analysis will
correctly estimate the relative strengths of competing fac-
tors only for the model under consideration. While such
analysis offers structured models that may underlie hypoth-
eses, it cannot by itself confirm or disprove the existence of
causal relationship®®.

Conclusions

Among adolescents in European countries, Canada and
Israel, there was a high level of family structure and family
affluence inequalities in daily food consumption. In most
countries, adolescents living in non-intact and low-affluent
families were less likely to consume fruits and vegetables
daily. With regard to daily consumption of sweets and
chocolate, as well as soft drinks, such a pattern was not
consistent.

Overall, the results of the present study provided a bet-
ter understanding of the mechanism that links family struc-
ture and family affluence and how it influences eating
behaviour among adolescents across different countries.
Therefore, country-specific initiatives for reduction of fam-
ily structure and family affluence-related inequalities
should be considered in national policy in order to make
effective interventions to promote healthy eating in the
young population. Future research could be used to assess
the impacts of other family determinants on adolescent eat-
ing behaviour in cross-national perspective, and ideally
with longitudinal studies.
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