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Abstract
Objective: To explore dietary differences according to socio-economic and
sociocultural characteristics of adolescents and young adults.
Design: A systematic review was conducted.
Setting: The main search source was MEDLINE, consulted between January 2012
and March 2017. Quality of selected studies was assessed based on dietary
measurement method, sample selection, socio-economic indicator choice and
statistical modelling.
Participants: Cross-sectional and longitudinal studies, assessing relationships
between socio-economic status and dietary intake (patterns, scores and food
groups) in the 10- to 40-year-old general population of high-income countries,
were selected.
Results:Among the 7250 reports identified, forty were selected, seventeen of which
were of high quality; their conclusions, related only to adolescents, were combined
and presented. The most favourable dietary patterns, higher dietary scores, greater
consumption of fruits, vegetables and dairy products, and lower consumption of
sugary sweetened beverages and energy-dense foods, were associated with better
parental socio-economic status, particularly in terms of higher education. Migrant
status was associated with plant-based patterns, greater consumption of fruits and
vegetables and of sugary sweetened beverages and energy-dense foods. For the
other food groups, and for young adults, very few high-quality studies were found.
Conclusions: The socio-economic gradient in adolescent diets requires confirma-
tion by higher-grade studies of a wider set of food groups andmust be extended to
young adult populations. Future nutritional interventions should involve the most
vulnerable adolescent populations, taking account of socio-economic status and
migration.
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Dietary risk was shown to be responsible for more than
one-third of deaths worldwide in 2013(1). Nutritional
behaviour has thus been targeted by the WHO so as
to reduce the current increase in non-communicable
diseases(2). At each life stage, a balanced, diversified diet
is necessary. Adolescence is one of the most crucial
stages in life, requiring specific nutrition(3). Adolescence
and early adulthood correspond to key transition periods
for acquisition of health behaviours (e.g. tobacco and
alcohol consumption, diet-related habits, physical activity

and sleep, etc.) that otherwise might later provoke non-
communicable diseases(4). Important changes in health
behaviour may occur during this period, while previously
acquired habits may be strengthened(5–7).

In Europe and the USA, socio-economic disparities in
mortality and morbidity rates, as well as in perceived
health, are widening(8–11). Nutritional issues are also
involved(12–15). A reference literature review focusing on
diet disparities concluded that, in adult populations in indus-
trialized countries, a socio-economic gradient existed(16).
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Indeed, consumption of whole grains, fresh fruits and
vegetables and low-fat dairy products increased with
socio-economic status (SES), while that of less healthy
products such as refined grains and added fats decreased.
In amore recent expert report comprising a comprehensive
literature review on socio-economic diet disparities, con-
clusions pertaining to adults also tended to converge
towards a socio-economic gradient, despite studies hetero-
geneously available according to food group(17). Only
twenty European studies combining children and adoles-
cents were identified. They came to diverging conclusions,
mainly based on dietary behaviour (e.g. weekly daily
breakfast frequency) rather than on quantitative amounts
of food eaten. Other recent reviews involving specific food
groups or populations gave scattered information, and
included only children(18–20) or else did not make a distinc-
tion between children and adolescents(21). Overall, mater-
nal education was shown to be a strong determinant of a
child’s dietary quality(18). Lower parental SES has been
related to higher consumption of sugar-sweetened bever-
ages (SSB), while children of married couples or cohabitat-
ing parents may have lower SSB consumption(19). Finally,
fruit and vegetable consumption by low-income children
differed according to their race/ethnicity(21). For the other
food groups, available information was insufficient for
drawing evidence-based conclusions. And, to our knowl-
edge, no study has specifically focused on diet disparities
in young adults.

Education, employment and income, the three compo-
nents that generally characterise SES in research, are
responsible for major health disparities(22). Although
closely related, they are not interchangeable(23), and may
even influence pathways leading to health inequalities(22).
Moreover, individual characteristics (age, sex, generation,
family conditions, etc.) may interact with SES characteristics
and should therefore be taken into account so as to better
interpret observed gradients(17). Dietary disparities have
also been studied via less common indicators, such as place
of living, ethnicity and migration background, which were
assimilated as socio-economic and cultural indicators(17,19).
In addition, nutrition-related characteristics like BMI and
physical activity might also be included in statistical
modelling that explores diet disparities, but their role in
potential over-adjustment needs clarification. Indeed, inter-
relationships between all these indicators require careful
interpretation of observed dietary disparities according to
SES characteristics.

However, information available on such disparities
during adolescence and early adulthood is scattered.
Although conclusions have tended to indicate a social
gradient for certain food groups, specificities of life-stage
disparities have not been thoroughly addressed and their
identification could be relevant for developing targeted
interventions. To our knowledge, no recent work has
systematically updated available information on diet dis-
parities focusing on adolescence and young adulthood,

and oriented towards a wide set of socio-economic
factors, including migratory characteristics. The aim of
the current systematic review was thus to explore how
diet (overall and by food group) differs according to
socio-economic and cultural characteristics of adoles-
cents and young adults from high-income countries.

Methods

Search strategy
A systematic review of the literature according to the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines(24) was conducted
betweenDecember 2016 andMarch 2017. Targeted studies
sought to examine individual diet according to social, eco-
nomic and cultural characteristics as their primary or secon-
dary objective. The Population, Intervention, Comparison,
Outcomes and Study design (PICOS) inclusion and exclusion
criteria are presented in Table 1. A relatively large range of
ages was targeted (10–40 years) in order to include those
studies examining the general population andwhich analysed
subgroups of adolescents and young adults.

In order to follow up previously published reviews,
articles published between 1 January 2012 (the endpoint
of the most recently updated review(17)) and 31 March
2017 were searched for in MEDLINE®. A controlled
vocabulary from the Medical Subject Headings (MeSH)
was used to build a syntax (see online supplementary
material) according to keywords encountered in the articles
selected in previous works(16,17). MeSH keywords relative
to diet were: ‘Diet’, ‘Food’ (without tree explosion), ‘Fruits’,
‘Vegetables’, ‘Dairy Products’, ‘Nutrition surveys’, ‘Feeding
behavior’ (without tree explosion), ‘Food preferences’ and
‘Nutrition’. MeSH keywords concerning the social, economic
or cultural factors were: ‘Socioeconomic factors’, ‘Risk factors’,
‘Ethnic groups’, ‘Family’, ‘Family characteristics’, ‘Health
status’, ‘Human migration’ and ‘Residence characteristics’.
Geographic keywords were added: ‘Europe’, ‘Canada’,
‘United States’, ‘Australia’ and ‘New Zealand’. Asia was not
included due to specific dietary habits (types of food, dietary
patterns). Since recently published articles may not be refer-
enced in MEDLINE according to the MeSH thesaurus, the
review was completed by a free search, covering the latest
year and using a similar vocabulary. No language restric-
tionwas used, so as to obtain amaximum of available infor-
mation. In fact, no full texts in any language other than
English were finally selected. Finally, references cited in
literature reviews published on similar topics(15,18–21,25–32)

were searched for via MEDLINE, examined and added to
the corpus if relevant.

Selection process
PRISMA guidelines(24) were used to present the flow selec-
tion process (Fig. 1). Titles were independently screened
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by two investigators, while abstracts and full texts were
read by one investigator. All full texts were available
through academic resources, except for two, which were
obtained after electronic contact with authors.

Reasons for record exclusion are presented in the
PRISMA flowchart (Fig. 1). Among 140 abstracts assessed
for eligibility, ninety-five full texts were excluded: sixty-
one because results were not specifically presented for
adolescents or young adults, but for a broader age range,
and fourteen because diet description covered only
nutrients or diet behaviour (e.g. fast foods, breakfast
frequency, etc.).

Information was extracted according to a previously
established reading grid, which included the following
items: name of first author, year of publication, study objec-
tives, country/countries or region, data collection period,
study design, sampled population (i.e. national, student,
etc.), number of participants included in diet analysis
according to socio-economic and cultural factors, age
range, diet collection method, diet outcome, socio-
economic and cultural status variables, and main results
concerning associations between diet and socio-economic
or cultural status and adjustment variables.

Quality assessment
Appropriate methods and the quality of each included
study were assessed using a set of criteria (Fig. 2). First,
to verify risk of information bias, diet collection methods
were examined: repeated 24 h recalls, FFQ including a
sufficient number of food items (i.e. at least several tens
of items) and diet records were considered a valid method
for food intake data collection(33,34). Studies based on other
types of questionnaires (short FFQ, diet history and single
24 h recall, for example) were considered to be of lesser
quality, were not described in detail and were not
tabulated.

Risk of selection bias was investigated by examining the
sampling method; attention was paid primarily to sample
size and scope. When a small sample was studied (fewer
than 500 participants), or when only a call for volunteers
or convenience sampling was used, the quality of the
methods was considered ‘low’. Moreover, if the study
population was highly specific (e.g. one year of school
grade in one city), the study was considered to be of poor
quality.

Accuracy of the exposure measurement was then
assessed by the relevance of the socio-economic categories
chosen (sufficient number of categories making possible a
potential gradient, i.e. minimum of three categories,
adapted to the population under study) and reliability of
the index when such a composite SES was used (e.g. based
on both education level and occupation status).

Finally, we focused on analysis modelling, i.e. appropri-
ateness of the final model, and whether potential con-
founding factors and mediators (i.e. BMI, physical activity,
screen time, age, gender, place of living) were identified
and accurately integrated into the model. Factors possibly
causing confounding results, either concomitant or as
mediators in the relationship between SES and diet, are
numerous and differently involved depending on the con-
text. Therefore, the objective was to identify potentially
over-adjusted models or inappropriate choices of adjust-
ment variables. If no multivariate analysis was found in
the article, univariate results were considered, as well as
stratification options.

Analysis process
A narrative synthesis, completed by detailed tables, is pre-
sented herein. Given the small number and heterogeneity
of selected reports, findings concerning young adults
(18–40 years old), food groups such as meat, fish and eggs,
starchy foods and legumes, water and low-calorie drinks,
fat, pulses, nuts and alcoholic drinks, along with disparities
according to rural or urban living environment, are not
presented.

Results were sorted by type of diet outcome: patterns,
diet scores and food groups (vegetables and fruits, dairy
foods, SSB, salty and sweet energy-dense foods). For each,
socio-economic indicators related to education, occupation,

Table 1 PICOS (Population, Intervention, Comparison, Outcomes
and Study design) criteria for inclusion and exclusion of studies in
the systematic review

Population General population, 10–40 years, living in
Europe, the USA, Canada, Australia or
New Zealand

Results specifically presented in adolescent
(i.e. 10–17-year-old) and/or young adult (i.e.
18–40-year-old) subgroups

Excluded: patients, elderly, infants or
pre-school children, pregnant or lactating
women, overweight or obese persons, those
participating in a diet programme, persons
with eating disorders, specific ethnic groups
(e.g. Inuit), low-income countries or
geographic areas such as Asia

Intervention Not applicable
Comparison Of participants, their parents, their household:

• Socio-economic status: education level,
income, occupation, employment status

• Family structure: matrimonial status,
parenthood, sibling(s), household size

• Cultural aspects and migration status:
country of origin, language spoken, migration
background

Excluded: socio-economic status of a
geographic area, a school or another
non-individual level

Outcome Diet assessed by usual intake or food
frequency, in terms of food groups, food
patterns and diet scores

Excluded outcomes: energy, macro- and
micronutrient intakes, eating behaviour (meal
frequency, breakfast skipping, takeaway or
fast-food consumption) and diet assessed
through biomarkers

Study design Cross-sectional
Longitudinal: description of cohort at baseline
or at follow-up point
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income level, migration status and family structure were
presented when available. Names of dietary patterns have
been quoted as named in the original articles. Only results
of high-quality studies have been detailed in summary
tables. Those with lower quality have been added as
complementary information in the text. In the tables,
studies have been arranged in alphabetical order by first
author’s name.

Results

Among 7250 records identified after removing duplicates,
forty met inclusion criteria (Fig. 1). Among the forty
selected studies, seventeen were considered of satisfac-
tory quality and have been presented in detail and
tabulated. The main reason for lower quality was lack
of accuracy concerning diet outcome measurement.
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Food analysis presentation only by nutrient intake or diet behaviour (n 14)
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stratification or mediating variable (n 11)
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Duplicates (n 1)
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Results of a study already selected (n 1)
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Fig. 1 Flowchart showing selection of reports included in the systematic review using PRISMA guidelines (PRISMA, Preferred
Reporting Items for Systematic Reviews and Meta-Analyses; PICOS, Population, Intervention, Comparison, Outcomes and
Study design)
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Indeed, twenty-two studies of poor quality used a short
FFQ, a single 24 h recall or dietary history.

Dietary patterns
In total, six reports corresponding to five studies presented
a posteriori dietary patterns. Among them, three studies
(four reports) were considered of good quality (Table 2)
and two of lower quality(35,36).

Different categories of dietary patterns were identi-
fied and considered according to their potential
health benefits or disadvantages. Methods used were
cluster analyses(35,37–39) and principal component analy-
ses(36,40). Pattern content varied according to the context.
‘Healthy’(37,38), ‘Mediterranean’(40), ‘vegetarian’(39) and
‘dairy product’(37) patterns were identified. Such healthy
patterns were confronted with less favourable profiles(37–39).
‘Western’(40) and ‘traditional’(38) pattern compositions
strongly depended on the context: they differed from
healthier profiles by their high content in meat, potatoes,
bread and cereals, and might also include energy-dense
and ultra-processed products. Overlaps between healthy
and traditional patternswere also described, creating ‘western
and Mediterranean’(40) and ‘traditional/health conscious’(39)

patterns, with the latter considered as ‘fairly healthy’.

Among the four dietary pattern studies of good quality
(Table 2), in three out of three studies examining education
level, patterns considered as healthy were associated with
higher parental education levels, especially maternal(37,39),
for girls only in one study(40). In three out of these three
studies analysing occupation, healthy patterns were related
to higher parental occupation position(37), in girls only in
one study(40), and were observed more frequently when
the adolescents’mothers were unemployed, in comparison
to working mothers in a third study(39). In all these studies,
less favourable patterns were associated with lower parental
education(37,39) (in girls only in one study)(40). The ‘western’
profile was related to a lower parental occupation(40), and
‘snacks/sugared drinks’ were more frequent among working
mothers of adolescents(39). Moreover in a fourth study,
tracking of healthy or unfavourable patterns at three time
points was correlated with higher and lower maternal
education level, respectively(38). Results were consistent
in studies using less accurate dietmeasurementmethods(35,36),
but slightly discordant when the SES index based on
parental education, occupation and income was exam-
ined in Germany: the ‘western’ pattern was associated
with higher parental SES, while the reverse was observed
for the ‘traditional and western’ profile(36).
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Fig. 2 Criteria used to assess the methodological quality of studies included in the systematic review
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Table 2 Dietary patterns according to socio-economic and cultural characteristics of adolescents* (four reports)

First author, year,
reference

Population, design, time of
collection, country Age (years) n

Diet
collection
method

Exposure variables
(number of categories) Main associations Adjustments

Araujo (2015)(37) EPITeen study, public and
private schools of Porto,
cohort at baseline,
2003–2004, Portugal

13 1489 FFQ • Parental educ. (in
years, 4)

• Higher % of higher educ. in ‘Healthier’
and ‘Dairy products’ patterns

None

• Parental educ. (in
years, 4)

• Higher educ. increase odds to be in
‘Healthier’ and ‘Dairy products’
patterns and decrease odds to be in
‘Fast-food and sweets’ pattern

Sex, regular practice of
sports, leisure-time
activities, TV watching
on weekend, fried-food
consumption, BMI and
mother’s BMI

• Living with both
parents (2)

• NS None

• Mother’s occup. (3) • Higher % of white collar in ‘Healthier’
and ‘Dairy products’ patterns

None

Bibiloni (2012)(40) Balearic Islands, cross-
sectional, 2007–2008,
Spain

12–17 1231 24hR (×2),
FFQ

• Parental educ. (3) • ‘Western’ pattern asso. with low educ.
(girls) and ‘Mediterranean’ pattern
asso. with medium and high educ.
(girls)

In univariate analysis only.
NS when adjusted for
age group, number of
daily meals and snacks,
media screen time, sleep
time, physical activity,
body composition, desire
to change weight and all
SES variables

• Parental occup. (3) • ‘Western’ pattern asso. with low
occup. and ‘Mediterranean’ pattern
asso. with high occup. (girls)

Northstone
(2013)(38)

ALSPAC study, cohort at
follow-up age 7, 10 and
13 years, 1998, 2001
and 2004, UK

7, 10 and 13 6837, 6972
and 5661

Record
(3 d)

• Ethnicity (2) • Staying in ‘processed’ cluster asso.
with being non-White (v. White)

Sex, ethnicity, maternal
age, maternal smoking
and all SES variables• Maternal educ. (3) • Staying in ‘healthy’ cluster at 3 time

points asso. with higher maternal educ.
and staying in ‘processed’ cluster asso.
with lower maternal educ.

• Housing tenure (3) • NS
Northstone
(2014)(39)

ALSPAC study, cohort at
follow-up age 13 years,
2004, UK

13 3951 FFQ • Ethnicity (2) • ‘Snack/sugared drinks’ pattern asso.
with being White (v. non-White) and
‘vegetarian’ pattern asso. with being
non-White (v. White)

Sex, maternal age and all
SES variables

• Maternal educ. (5) • ‘Traditional/health conscious’ and
‘vegetarian’ pattern asso. with higher
maternal educ. and ‘processed’ and
‘snack/sugared drinks’ patterns asso.
with lower maternal educ.

• Mother has a
partner (2)

• NS

• Mother in
employment (2)

• ‘Traditional/health conscious’ pattern
asso. with being unemployed (v.
working) and ‘snack/sugared drinks’
pattern asso. with working (v. being
unemployed)

• Older sibling (3) • ‘Processed’ and ‘snack/sugared
drinks’ patterns asso. with presence of
two or more older or younger siblings

• Younger siblings (3)

EPITeen, Epidemiological Health Investigation of Teenagers in Porto; ALSPAC, Avon Longitudinal Study of Parents and Children; 24hR, 24 h recall; educ., education; occup., occupation; asso., associated; TV, television; SES,
socio-economic status.
*Details on risk of bias assessment are not presented since only studies of good quality are tabulated.
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Ethnicity was explored in the Avon area of the UK
at 13-year follow-up(39): the ‘vegetarian’ pattern was
associated with being ‘non-white’ in comparison with
the ‘white’ group in this predominantly white popula-
tion. On the other hand, the unfavourable ‘snacks and
sugared drinks’ profile was more frequent among white
than among non-white adolescents. Nevertheless, non-
white adolescents were more likely to remain in the
‘processed’ pattern when they were tracked over time,
according to a second report concerning the same
cohort(38). Finally, in one study regarding family struc-
ture indicators, ‘snacks and sugared drinks’ and ‘proc-
essed’ patterns were pointed out as being more
frequent in families with more siblings(39).

Scores
Eleven selected reports, corresponding to ten studies,
analysed a priori diet scores in adolescent populations.
Five studies (six reports) were considered of good quality
(Table 3) and five of lower quality, and were not tabu-
lated(41–45). One study (two reports) of good quality was
conducted in low-socio-economic areas(46,47).

Different types of scores adapted to adolescents were
used, measuring the compliance with a nationally recom-
mended diet(44,48,49) or to a Mediterranean diet(46,47,50,51).
All these scores were calculated from consumed amounts
of several predefined food groups, ranging from seven to
sixteen groups. The Diet Quality Index for Adolescents
was used in one study(48): in addition to compliance with
recommendations, this score takes into account diet diver-
sity, dietary balance and meal frequency.

Among studies of good quality (Table 3), in five out of
five studies, the diet score of adolescents was higher
when the parental education level was higher(48,49),
especially maternal education(46,47,51). A similar trend
according to parental occupation was observed in two
out of three studies(48,51), while occupation was not sig-
nificantly associated in the third(49). In addition, the diet
score was higher when the SES index based on parental
education and occupation was higher in the only study
that explored such an index(50). The relationship of diet
with income was explored in three studies: among stu-
dents in Greek areas with low SES, adherence to a
Mediterranean diet was positively associated with family
affluence(47) and was higher when the father had an
income(46). Household income was not associated with
diet score in the third study(49).

In the high-quality study examining migration among
Greek students attending schools from low-SES areas,
adherence to a Mediterranean diet was higher if the mother
was a native Greek(46). Similar trends were pointed out in
two studies of lesser quality, showing healthier diet when
participants were natives compared with migrants(41) and
when they were first- or second-generation migrants com-
pared with the third generation(44).

Food groups
Twenty-six selected reports, corresponding to twenty-two
different studies, described adolescent diets using food
groups. Eight studies (nine reports) were considered of
good quality (Tables 4–7), including five reports that
focused on one or several specific food groups(49,52–55)

and four reports that covered almost all main food groups
and subgroups(50,56–58). The other fourteen studies (seven-
teen reports) were considered of lower quality(41,59–74).

Fruits and vegetables
The ‘vegetable’ group was not defined in most
reports(50,54,56–58); in others(49,55), it was composed of raw,
frozen, canned and cooked vegetables. The ‘fruit’ group
composition was less homogeneous: some included
100 % fruit juice(56), all types of fruit juice(58), dried fruits(56)

or only fresh(49) or whole fruits(57), while some did not
define composition(50,54,55). One report showed analyses
of grouped fruits and vegetables(58). Fruit and vegetable
consumption was generally higher when SES indicators
were more favourable and none of the selected studies
showed an inverse association (Table 4).

Four studies of good quality analysed the association
between parental education and vegetable intake. In two
studies, and after various adjustments, adolescents with
more highly educated parents daily consumed more vege-
tables(54,55). In one study, vegetable intake did not vary
according to parental education level after adjustment for
sex, age and energy intake(56). Nevertheless, in the fourth
study, the highest intake category was associated with
higher parental education for boys, after adjustment for
sex- and age-recommended amounts of vegetables(49). In
addition, these four studies all showed higher fruit intake
and daily consumption when parental education was
higher(49,54–56). Moreover, studies of lower quality showed
positive associations between parental education and fruit
and vegetable consumption frequency(60,67).

Two studies investigated the association between veg-
etable intake and household income/wealth, but found
no statistical association(49,56). In one of three studies inves-
tigating fruit consumption, daily fruit intake was higher
when household income and wealth levels were higher,
after adjustment for age, sex and energy intake in one
study(56), whereas in another study(49) dichotomized fruit
intake was not associated with household income after
various adjustments. In a third study, total and whole fruit
intake was higher when the family income-to-poverty ratio
was higher, whereas 100 % fruit juice intake was not asso-
ciated with family income(52). In five out of seven lower-
quality studies of fruit and vegetable consumption accord-
ing to the Family Affluence Scale (FAS) or food insecurity,
higher daily consumption was associated with higher
FAS(61,62,65,70,71). Another of these studies also showed that
adolescents with a decreasing or increasing poverty level
over time consumed less fruits and vegetables than adoles-
cents with a stable non-poor trajectory(59).
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Table 3 Diet scores according to socio-economic or cultural characteristics of adolescents* (six reports)

First author, year,
reference

Population, design,
time of collection,
country Age (years) n

Diet collection
method Score

Exposure variables
(number of categories) Main associations Adjustments

Beghin (2014)(48) HELENA study,
cross-sectional,
2006–2007, eight
European countries

12·5–17·5 1768 24hR (× 2) DQI-AM • Parental educ. (3) • Higher score when
educ. higher (Northern
Europe)

Sex, age and energy intake

• Parental occup. (3) • Higher score when
occup. higher

Finger (2015)(49) KiGGs study,
cross-sectional,
2003–2006,
Germany

11–17 6359 FFQ HuSKY • Parental educ. (3) • Higher score when
educ. higher

Age, region, leisure time,
media use, total energy
expenditure, BMI-for-age,
perceived weight status and
all SES variables

• Parental occup. (3) • NS
• Household income
(tertiles)

• NS

Grosso (2013)(50) Secondary schools of
Sicily, cross-
sectional,
2010–2011, Italy

13–16 1135 FFQ KIDMED index • SES index (parental
educ. and occup., 3)

• Higher score when
SES higher

Sex, BMI, physical activity
and all SES variables

Kastorini (2016)(46) DIATROFI, schools in
areas of low SES,
intervention study at
baseline and after
intervention,
2012–2013, Greece

3–18 3941 FFQ KIDMED index • Maternal educ. (3) • Higher score when
maternal educ. higher

Age, sex, food insecurity, time
of collection (before v. after)
and all SES variables• Mother’s country of

birth (2)
• Higher score when
mother born in Greece
than in another country

• Paternal income
source (yes/no)

• Higher score when
presence of paternal
income

Ozen (2015)(51) Balearic Islands,
cross-sectional,
2007–2008, Spain

12–17 1691 24hR (× 2), FFQ Mediterranean
diet score

• Parental educ. (3) • Low adherence to
score asso. with low
maternal educ. (v. high)
among non-functional
food consumers

Age, sex, BMI, physical
activity, chronic diseases
and all SES variables

• Parental occup. (3) • Low adherence to
score asso. with
medium paternal work
status (v. high) among
non-functional food
consumers

Yannakoulia
(2016)(47)

DIATROFI, schools in
areas of low SES,
cross-sectional,
2012–2013, Greece

3–18 11 717 FFQ KIDMED index • Parental educ. (3) • Higher score when
educ. higher

• Higher score when
maternal educ. higher

Age, sex, sedentary and
sports activities and all
SES variables

• FAS (3) • Higher score when FAS
higher

HELENA, Healthy Lifestyle in Europe by Nutrition in Adolescence; KiGGs, German Health Interview and Examination Survey for Children and Adolescents; 24hR, 24 h recall; DQI-AM, Diet Quality Index for Adolescents; HuSKY, Healthy Nutrition
Score for Children and Youth; KIDMED, Mediterranean Diet Quality Index for Children and Adolescents; educ., education; occup., occupation; SES, socio-economic status; FAS, Family Affluence Scale; asso., associated.
*Details on risk of bias assessment are not presented since only studies of good quality are tabulated.
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Table 4 Vegetable and fruit consumptions according to socio-economic or cultural characteristics of adolescents* (eight reports)

First author,
year,
reference

Population, design, time
of collection, country

Age
(years) n

Diet
collection
method

Intake or frequency of
consumption

Exposure variables
(number of categories) Association Adjustments

Drewnowski
(2015)(52)

NHANES, repeated
cross-sectional,
2007–2010, USA

14–19 1834 24hR (× 2) • % of population having total
fruit intake< 1·5 cup-equiv./d

• Race/ethnicity (4) • Lower % of non-
Hispanic-Black
and ‘other
Hispanic’ than
non-Hispanic-
White

None

• Family PIR (3) • Higher % of
population when
income lower

None

• Whole fruit intake
(cup-equiv./d)

• Family PIR (3) • Higher when
income higher

None and for sex and
race/ethnicity

• 100% fruit juice intake (cup-
equiv./d)

• Family PIR (3) • NS None and for sex and
race/ethnicity

Drouillet-
Pinard
(2017)(56)

INCA2 study, cross-
sectional, 2006–2007,
France

11–17 881 Record (7 d) • Vegetable intake (g/d) • Parental occup. (4) • NS Age, sex and energy
intake• Parental educ. (3) • NS

• Household income
(tertiles)

• NS

• Household wealth
index (tertiles)

• NS

• Global SES index (all
SES indicators
combined, tertiles)

• NS

• Fruit intake (g/d) • Parental occup. (4) • Higher when
educ., occup.
status, income,
wealth and SES
higher

• Parental educ. (3)
• Household income
(tertiles)

• Household wealth
index (tertiles)

• Global SES index (all
SES indicators
combined, tertiles)

Finger
(2015)(49)

KiGGs study, cross-
sectional, 2003–2006,
Germany

11–17 6359 FFQ • Vegetable high or low intake
(ratio of g/d intake divided by
age- and sex-recommended
amount)

• Parental educ. (3) • Higher when
educ. higher
(boys)

Age, region, leisure-time
physical activity, media
use, total energy
expenditure, BMI-for-age
and all SES variables

• Parental occup. (3) • NS
• Household income
(tertiles)

• NS

• Fruit high or low intake (ratio
of g/d intake divided by age-
and sex-recommended
amount)

• Parental educ. (3) • Higher when
educ. higher

• Parental occup. (3) • NS
• Household income
(tertiles)

• NS

Grosso
(2013)(50)

Secondary schools of
Sicily, cross-sectional,
2010–2011, Italy

13–16 1135 FFQ • Vegetable intake (g/d) • SES index (parental
educ. and occup., 3)

• NS Age, sex, BMI, physical
activity, place of living
and SES• Fruit intake (g/d) • SES index (parental

educ. and occup., 3)
• NS
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Table 4 (Continued)

First author,
year,
reference

Population, design, time
of collection, country

Age
(years) n

Diet
collection
method

Intake or frequency of
consumption

Exposure variables
(number of categories) Association Adjustments

Grosso
(2013)(54)

Secondary schools of
Sicily, cross-sectional,
2010–2011, Italy

13–16 1135 FFQ • Vegetable daily consumption • Parental educ. (3) • Higher when
educ. higher

Age, sex, BMI, daily eat
between meals, weekly
breakfast, lunch and
dinner with parents,
influences on food
choice and all SES
variables

• Parental occup. (3) • Higher when
skilled professions

• Child educ. (2) • NS
• Fruit daily consumption • Parental educ. (3) • Higher when

educ. higher
• Parental occup. (3) • Higher when

skilled professions
• Child educ. (2) • NS

Harris
(2015)(57)

GINIplus study, cohort at
follow-up age 10 and
15 years, 2005–2008
and 2010–2013,
Germany

10–15 1232 FFQ • Change v. tracking of
vegetable intake over time
(% of energy intake)

• Parental educ. (2) • NS Age at baseline, baseline
energy intake, diet
changes, study centre,
study intervention arm,
pubertal onset, BMI,
screen time and all SES
variables

• Family income
(tertiles)

• NS

• Change v. tracking of fruit
intake over time (% of energy
intake)

• Parental educ. (2) • NS
• Family income
(tertiles)

• NS

Lehto
(2015)(55)

PROGREENS study,
cross-sectional, 2009,
ten European
countries

11 479 to
1218

FFQ • Vegetable daily consumption • Parental educ. (2) • Higher when
educ. higher (FI,
DE, GR, IS, NO,
PT, SL)

Sex and age

• Fruit daily consumption • Parental educ. (2) • Higher when
educ. higher (BG,
GR, IS, NO, PT)

Llull
(2015)(58)

Balearic Islands, cross-
sectional, 2007–2008,
Spain

12–17 1231 FFQ • Vegetable daily consumption • Birthplace (4) • Higher for Latin
America than
Balearic Islands

Sex and age

• Birthplace (2) • Higher for non-
Mediterranean

• Length of time living in
Balearic Islands (4)

• Lower when
length of time
higher

• Fruit daily consumption • Birthplace (4) • Higher for Latin
America than
Balearic Islands

• Birthplace (2) • NS
• NS• Length of time living in

Balearic Islands (4)
• Fruit and vegetable daily
consumption

• Birthplace (3) • Higher for Latin
America than
Balearic Islands

• Birthplace (2) • Higher for non-
Mediterranean

NHANES, National Health and Nutrition Examination Survey; INCA2, second French national cross-sectional dietary survey; KiGGs, German Health Interview and Examination Survey for Children and Adolescents; 24hR, 24 h recall; equiv.,
equivalents, PIR, poverty income ratio; occup., occupation; educ., education; SES, socio-economic status; FI, Finland; DE, Germany; GR, Greece; IS, Iceland; NO, Norway; PT, Portugal; SL, Slovenia; BG, Bulgaria.
*Details on risk of bias assessment are not presented since only studies of good quality are tabulated.
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Table 5 Dairy food consumption according to socio-economic or cultural characteristics of adolescents* (five reports)

First author, year,
reference

Population, design, time of
collection, country

Age
(years) n

Diet
collection
method

Intake or frequency of
consumption

Exposure variables (number of
categories) Association Adjustments

Drouillet-Pinard
(2017)(56)

INCA2 study, cross-
sectional, 2006–2007,
France

11–17 881 Record
(7 d)

Milk, yoghurt and
cheese intakes
(g/d)

• Parental occup. (4) • NS Age, gender and
energy intake• Parental educ. (3) • Yoghurt intake higher

when educ., income,
wealth and SES higher

• Household income (tertiles)
• Household wealth index (tertiles)
• Global SES index (all SES
indicators combined, tertiles)

Gopinath (2014)(53) Sydney Childhood Eye
study, cohort at baseline
(age 12 years) and at
follow-up age 17 years,
2004–2005 and
2009–2011, Australia

12–17 634 FFQ Intake≥ 3·5 servings/d
five years later
and maintaining
consumption above
the median over
time

• Parental educ. at baseline • Higher for tertiary
qualifications

None

• Ethnicity • NS
• Parental occup. • NS

Grosso (2013)(50) Secondary schools of
Sicily, cross-sectional,
2010–2011, Italy

13–16 1135 FFQ Intake (g/d) • SES index (parental educ. and
occup., 3)

• NS Age, gender, BMI,
physical activity,
place of living and
SES

Harris (2015)(57) GINIplus study, cohort at
follow-up age 10 and 15
years, 2005–2008 and
2010–2013, Germany

10–15 1232 FFQ Change v. tracking of
intake over time
(% of energy intake)

• Parental educ. (2) • NS Age at baseline,
baseline energy
intake, diet changes,
study centre, study
intervention arm,
pubertal onset, BMI,
screen time and all
SES variables

• Family income (tertiles) • NS

Llull (2015)(58) Balearic Islands, cross-
sectional, 2007–2008,
Spain

12–17 1231 FFQ Daily consumption • Birthplace (4) • NS Gender and age
• Birthplace (2) • NS
• Length of time living in Balearic
Islands (4)

• NS

INCA2, second French national cross-sectional dietary survey; occup., occupation; educ., education; SES, socio-economic status.
*Details on risk of bias assessment are not presented since only studies of good quality are tabulated.
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Table 6 Sugar-sweetened beverage consumption according to socio-economic or cultural characteristics of adolescents* (four reports)

First author, year,
reference

Population, design, time of
collection, country

Age
(years) n

Diet
collection
method

Intake or frequency of
consumption

Exposure variables (number of
categories) Association Adjustments

Drouillet-Pinard
(2017)(56)

INCA2 study, cross-sectional,
2006–2007, France

11–17 881 Record
(7 d)

Intake (g/d) • Parental occup. (4) • NS Age, gender and energy intake
• Parental educ. (3) • Higher when

educ. lower
• Household income (tertiles) • NS
• Household wealth index
(tertiles)

• Higher when
wealth lower

• Global SES index (all SES
indicators combined,
tertiles)

• Higher when
SES lower

Grosso (2013)(50) Secondary schools of Sicily,
cross-sectional, 2010–2011,
Italy

13–16 1135 FFQ Intake (g/d) • SES index (parental educ.
and occup., 3)

• Higher when
SES lower

Age, gender, BMI, physical
activity, place of living and SES

Harris (2015)(57) GINIplus study, cohort at follow-
up age 10 and 15 years,
2005–2008 and 2010–2013,
Germany

10–15 1232 FFQ Change v. tracking of
intake over time
(% of energy intake)

• Parental educ. (2) • NS Age at baseline, baseline energy
intake, diet changes, study
centre, study intervention arm,
pubertal onset, BMI, screen
time and all SES variables

• Family income (tertiles) • NS

Llull (2015)(58) Balearic Islands, cross-
sectional, 2007–2008, Spain

12–17 1231 FFQ Daily consumption • Birthplace (4) • Higher for
Latin America
and other
countries than
Balearic
Islands

Gender and age

• Birthplace (2) • Higher for
non-
Mediterranean

• Length of time living in
Balearic Islands (4)

• Higher when
length of time
lower

INCA2, second French national cross-sectional dietary survey; occup., occupation; educ., education; SES, socio-economic status.
*Details on risk of bias assessment are not presented since only studies of good quality are tabulated.
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Table 7 Salty and sweet energy-dense food consumption according to socio-economic or cultural characteristics of adolescents* (five reports)

First author,
year, reference

Population, design, time of
collection, country

Age
(years) n

Diet collection
method

Intake or frequency of
consumption

Exposure variables
(number of categories) Association Adjustments

Drouillet-Pinard
(2017)(56)

INCA2 study, cross-sectional,
2006–2007, France

11–17 881 Record (7 d) Stewed fruit/fruit in syrup,
dairy desserts, cakes
and pastries,
confectionery, pizza
and sandwich intakes
(g/d)

• Parental occup. (4) • Dairy desserts
higher and
cakes and
pastries lower
when occup.
lower

Age, gender and energy intake

• Parental educ. (3) • Dairy desserts
higher when
educ. lower

• Household income
(tertiles)

• NS

• Household wealth
index (tertiles)

• NS

• Global SES index (all
SES indicators
combined, tertiles)

• Cakes and
pastries lower
when SES
lower

Finger (2015)(49) KiGGs study, cross-sectional,
2003–2006, Germany

11–17 6359 FFQ High or low energy-dense
food intake (ratio of g/d
intake divided by age-
and sex-recommended
amount)

• Parental educ. (3) • Higher when
educ. lower

Age, region, media use, total
energy expenditure, familial
leisure activity, BMI-for-age,
perceived weight status and all
SES variables

• Parental occup. (3) • Higher when
occup. lower

• Household income
(tertiles)

• Higher when
income lower
(boys)

Grosso
(2013)(50)

Secondary schools of Sicily,
cross-sectional, 2010–
2011, Italy

13–16 1135 FFQ Intakes of fast foods,
snacks and
sweets (g/d)

• SES index (parental
educ. and occup., 3)

• NS Age, gender, BMI, physical
activity, place of living and SES

Harris (2015)(57) GINIplus study, cohort at
follow-up age 10 and 15
years, 2005–2008 and
2010–2013, Germany

10–15 1232 FFQ Sugar-sweetened food
intake: change v.
tracking over time (% of
energy intake)

• Parental educ. (2) • NS Age at baseline, baseline energy
intake, diet changes, study
centre, study intervention arm,
pubertal onset, BMI, screen time
and all SES variables

• Family income
(tertiles)

• NS

Llull (2015)(58) Balearic Islands, cross-
sectional, 2007–2008,
Spain

12–17 1231 FFQ Sweets and pastries daily
consumption

• Birthplace (4) • Sweets higher
for Latin
America than
Balearic
Islands

Gender and age

• Birthplace (2) • Sweets higher
for non-
Mediterranean

• Length of time living
in Balearic Islands (4)

• Higher when
length of time
lower

INCA2, second French national cross-sectional dietary survey; KiGGs, German Health Interview and Examination Survey for Children and Adolescents; occup., occupation; educ., education; SES, socio-economic status.
*Details on risk of bias assessment are not presented since only studies of good quality are tabulated.
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Vegetable intake was not associated with parental occu-
pation in two studies(49,56), but in one of these(56), fruit
intake was higher when parental occupational status was
higher. Higher daily consumption of vegetables and fruits
was associated with parental skilled professions, after
various adjustments(54). Moreover, fruit intake was higher
when the global SES index was higher in one study(56),
while it was not associated in another(50). Vegetable intake
was not associated with the overall SES level in these two
studies.

Nor was there an association of tracking or change in
vegetable and fruit intake over time with parental educa-
tion or family income in the only study that examined this
aspect(57).

For sociocultural characteristics, fruit and vegetable
consumption differed according to birthplace(58) and ethnic
origins(52) highly specific to each study context. The first
study showed that fruit and vegetable consumption was
generally higher for migrants from distant countries and
more recent migrants than for natives(58). In a US sample
in the second study, a lower proportion of non-Hispanic
Blacks and ‘other Hispanics’ daily consumed smaller
amounts of total fruits than non-Hispanic Whites(52). In
three out four studies of lower quality, consumption of
fruits and vegetables also differed according to migration
status(41) and ethnic origin(63,72).

Dairy
Most reports defined the ‘dairy’ group as being composed
of milk, yoghurt and cheese(50,57,58). Some reports also
included dairy drinks(56), flavoured milk, smoothies and
milkshakes(53) in this group. Some studies indicated higher
dairy intake associated with more favourable SES, but over-
all findings were not consistent (Table 5). Among three
studies, one showed that yoghurt intake was higher when
parental education, income, wealth and overall SES index
were higher, after adjusting for age, sex and energy
intake(56). However, in that study, the studied dairy product
intake was never associated with parental occupation, and
milk and cheese consumptionwere not associatedwith any
SES indicator. In the other two studies, dairy intake was
higher when parents had tertiary qualifications, but was
not associated with occupation(53) or SES index (parental
occupation and education levels)(50). Neither changing
nor tracking dairy intake over time was associated
with parental education or income in the only study
concerned(57).

Neither of two studies examining the associationbetween
dairy consumption and ethnicity showed a significant
association(53,58). Among two studies of lesser quality, one
described higher consumption of dairy products for
breakfast among Spanish adolescents than among other
nationalities(41). The other described a proportion of adoles-
cents consuming whole or skimmed milk that differed
according to ethnicity, with fewer non-Hispanic Blacks
consuming such dairy products(72).

Sugar-sweetened beverages
The SSB group was defined throughout the reports as sug-
ary, soft and diet drinks(50,56,58). In one study, it was also
composed of fruit and vegetable juices(57). SSB drinking,
explored in two studies, was higher when parental educa-
tion(50,56), household wealth(56) and global SES(56) were
lower, after various adjustments (Table 6). However, SSB
intake was not associated with parental occupation or
household income(56). Four out of five studies of lower
quality were rather consistent with each other, showing
more frequent SSB consumption when parental educa-
tion(60) and FAS(62) were lower and when poverty level
indicators were higher.

One study carried out in the Balearic Islands explored
diet according to birthplace. SSB consumption was higher
for adolescents born in Latin America and other foreign
countries than for natives, and also higher for those of
non-Mediterranean than of Mediterranean origin(58).
Moreover, it was higher when the length of time living in
the Balearic Islands was lower. Three out of four lower-
quality studies showed significant differences between
ethnic groups(68,69,74).

Change in or tracking of SSB intake over time was not
associated with parental education or family income(57).
A lower-quality study of SSB intake decline over time
reported differences according to ethnicity, but this was
not statistically tested(73).

Salty and sweet energy-dense foods
In this group, studies included informal meals generally
composed of fatty, salty and sweet snacks and fast foods,
without defining a threshold of energy density. Other stud-
ies also included soft drinks(49) or stewed fruits and fruits in
syrup(56). One study focused only on sweet and fatty
snacks(57), and another on sweets and pastries(58).
Amounts of energy-dense foods consumed by adolescents
were globally higher when socio-economic characteristics
were less favourable, but such findings were not systemati-
cally retrieved (Table 7). Two studies out of three showed
higher intake when parental education(49,56), occupa-
tion(49,56) and household income and wealth(49,56) were
lower, after various adjustments. However, an exception
was seen: cake and pastry intake was lower when occupa-
tional status and global SES were lower(56). Intakes of
stewed fruits, fruits in syrup, confectionery, pizza, sand-
wiches, fast foods and sweets were otherwise not associ-
ated with SES-related indicators(50,56). Studies of lower
quality mainly showed higher consumption of sweets
when FAS(62,70) and parental education(67) were lower,
and higher daily consumption of energy-dense and
nutrient-poor snacks when SES was lower, but such
associations were not statistically tested(74).

Only one study in the Balearic Islands explored the
associations according to birthplace. Latin American and,
more generally, non-Mediterranean adolescents had higher
sweets consumption than natives, and sweets and pastry
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consumptionwashigherwhen the length of time living on the
Balearic Islands was lower(58). One study of lesser quality
showed higher sweets and fast-food consumption among
adolescents of nationalities other than Spanish(41).

Change in or tracking of sugar-sweetened food intake
over time was not associated with education or income(57).
A decline in sweet and salty snack intake over time was
observed among Black adolescents with a healthy weight,
but ethnic differences were not tested in that study(73).

Discussion

Our objective was to update overall knowledge of socio-
economic and cultural disparities in dietary patterns, scores
and food group consumption by adolescents and young
adults. Recent literature on diet disparities has been abun-
dant, but when focusing on this life period, the quality of
the studies appears highly variable and available information
is scattered. Among adolescents, however, evidence and
consistent findings were sufficient to conclude that higher
dietary scores and healthier patterns were associated with
higher parental education andoccupational status, while less
favourable patterns were associated with lower SES. Such
findings therefore confirmed, at least in part, that a favour-
able social status is generally associated with a healthier diet.

Regarding food groups, the most substantial biblio-
graphic corpus concerned fruits and vegetables. Such con-
sumptionwas consistently associatedwith higher education.
In addition, fruit consumption was somewhat higher when
household income and wealth were higher. Despite a
smaller number of conclusive high-quality studies, SSB,
energy-dense food and dairy product consumption were
globally associated with SES: SSB and energy-dense food
consumption were higher when SES indicators were less
favourable, while dairy intake tended to be higher when
SES was more favourable. However, available information
regarding other groups was very scarce. In addition to
SES-related indicators, ethnic and migration disparities were
pointed out in several studies but proved to be highly
specific to each country and geographic area.

Overall, conclusions are limited due to the hetero-
geneity of the populations, diet outcome and socio-
economic and cultural indicators in question. Thus, it would
not have been feasible to carry out a meta-analysis, nor to
explore potential publication bias. Moreover, use of a
quantitative scale assessing methodological quality would
have been too restrictive. Nevertheless, quality assessment
was used, making possible a selection based on objective
criteria adapted to the diversity of the publications.

Diversity of methods
Most studies using scores were adapted to recommenda-
tions dedicated to adolescents, leading to conclusions that
could be compared. Since they depended on the popula-
tion and context of the study, dietary patterns differed from

one study to another, making findings between some coun-
tries not directly comparable. However, consistent conclu-
sions were generally drawn. The advantage of describing
disparities according to food groups lies in being able to iden-
tify specific associated indicators. Food choice and consump-
tion mechanisms may also differ according to food group(16).
The issue is to consequently adapt dietary recommendations
based on such findings. However, diet collection and descrip-
tion methods differed across studies and thus, for some food
groups, it was difficult to draw conclusions.

Statistical models and adjustments were highly variable
between studies. Adjustments for sex, age and total energy
intake (scores, food groups) enabled taking account of
differences in requirements. BMI was sometimes used
as an adjustment variable, limiting interpretation, since it
may be both a consequence of an unhealthy diet and a
reason for adopting a balanced diet. Some authors also
chose to adjust for other nutrition-related behaviour
(e.g. physical activity, screen time) in order to identify
potential confounders, and thus over-adjustment was
probable. In some models, identification of the true role
of adjustment variables was challenging. Nutrition-related
behaviour variables may have been mediators, logically
weakening the association between SES and diet. Some
adjustment variables were also presented as confounding
factors; however, although they were influenced by SES,
they could not substitute for that variable in the relation-
ship with diet.

Mechanisms of disparities
Dietary disparities among adolescents overwhelmingly
involved inequalities in parental education, particularly
maternal. Education is linked to health literacy, i.e. the abil-
ity to appropriate health and nutrition information and to
generate dietary behaviour that would provide long-term
benefits(75). However, occupation and income were not
systematically associated with diet. Income is directly
related to financial accessibility to food, and occupation
may influence food intake partly via the workplace culture
and social networks(76). Moreover, it has been clearly estab-
lished that education is a determinant of occupation
and income, and that these three indicators are involved
in diet disparities, but differently, according to the SES
indicator(16,77,78). In addition, reliability and availability of
some SES indicators were insufficient to draw clear conclu-
sions. Nevertheless, the present review shows that parental
education was a more systematic determinant of diet than
occupation or income. In terms of public health policies,
it again emphasizes that nutritional information should be
adapted to different education backgrounds and integrated
into early education, targeting mothers or caregivers.

According to the food group in question: (i) either all
socio-economic indicators were associated (e.g. fruits); (ii)
only some SES characteristics were associated (e.g. vegeta-
bles, dairy, SSB); or (iii) these associations were contradictory

Disparities in diet among adolescents 857

https://doi.org/10.1017/S1368980019002362 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980019002362


(e.g. in the case of energy-dense foods). Such disparities
within a food group have been described previously; authors
have suggested exploring causal mechanisms involved, such
as biological (possibly related to higher palatability and lower
satiety provided by such energy-dense foods) or behavioural
components (accessibility and affordability)(16). For instance,
SSB consumptionwas determined by lower parental financial
status (along with less schooling). Indeed, SSB are financially
and physically accessible products, often associated with
positive values through sports marketing, on the one hand,
and time spent in front of screens and sedentary behaviour,
on the other(19).

In addition to the main SES indicators, ethnicity and
migration status were often associated with diet, but find-
ings appeared to be related to the general background.
In some studies carried out in the USA(52,72), Australia(53)

and the UK(38,39), ethnicity was explored mainly as a reflec-
tion of SES. In other Mediterranean(46,58), American(44) and
Canadian(71) studies, parental place of birth, migratory gen-
eration and length of time living in the host country were
studied. The migration background was thus also explored
under the angle of dietary habit acquisition and accultura-
tion(79–81). For instance, in the general adolescent Balearic
Islands population, it was difficult to distinguish effects
related to acculturation from those related to SES, since
SES indicators were not examined(58). Nevertheless, higher
consumption of SSB and energy-dense foods in recent ado-
lescent migrantsmay be due to their increased accessibility;
furthermore, higher vegetable consumptionmay be related
to culture-specific dietary habits. In addition, variations
according to country of origin and stage of nutritional tran-
sition should be taken into account.

Conclusions

Based on the present review, findings on dietary patterns
and scores, along with fruit and vegetable consumption
in adolescents, consistently confirmed the socio-economic
gradient observed in adults. However, overall conclusions
were much more limited for several food groups and
warrant further examination. In addition, high-quality studies
remain necessary, especially in terms of reliable dietary and
socio-economic evaluations. Sampling of both the general
adolescent population and potentially at-risk subgroups such
as migrants should also be more carefully examined. Finally,
diet in young adults has thus far been poorly described and
needs to be concomitantly evaluated so as to improve our
understanding of changes in socio-economic and cultural dis-
parities during this transition period.

Nevertheless, the present review, consistent with wide
dietary disparities among adolescents, underlines the
importance of developing interventions targeted to this
age group. Future public health programmes must take
the socio-economic gap into account, addressing

nutritional intervention towards both populations as a
whole, with the most vulnerable being the adolescent pop-
ulation. Indeed, such initiatives should seek to improve lit-
eracy by involving caregivers and taking account of the
migration background and associated food culture.
Although its long-term sustainability requires confirmation,
an improvement in dietary habits during adolescence may
continue into adulthood and could contribute to a reduc-
tion in non-communicable disease inequalities.

Acknowledgements

Acknowledgements: The authors thank Valérie Durieux for
her technical guidance on the literature search and Jerri
Bram for English editing. Financial support: This work
was supported by the French Community of Belgium, as
part of the ‘Actions de Recherche Concertée’ funding pro-
gramme. The French Community of Belgium had no role in
the design, analysis or writing of this article. Conflict of
interest: None. Authorship: L.D. and K.C. formulated the
research question and designed the study; L.D. carried
out the research; L.D. and K.C. analysed the data; L.D.
wrote the paper; K.C., C.M. and S.D.H. edited the article.
Ethics of human subject participation: Not applicable.

Supplementary material

To view supplementary material for this article, please visit
https://doi.org/10.1017/S1368980019002362.

References

1. GBD 2013 Risk Factors Collaborators (2015) Global,
regional, and national comparative risk assessment of 79
behavioural, environmental and occupational, and meta-
bolic risks or clusters of risks in 188 countries, 1990–
2013: a systematic analysis for the Global Burden of
Disease Study 2013. Lancet 386, 2287–2323.

2. World Health Organization (2014) Global status report
on noncommunicable diseases. http://www.who.int/nmh/
publications/ncd-status-report-2014/en/ (accessed January
2018).

3. Das JK, Salam RA, Thornburg KL et al. (2017) Nutrition in
adolescents: physiology, metabolism, and nutritional needs.
Ann N Y Acad Sci 1393, 21–33.

4. Sawyer SM, Afifi RA, Bearinger LH et al. (2012) Adolescence:
a foundation for future health. Lancet 379, 1630–1640.

5. Winpenny EM, Penney TL, Corder K et al. (2017) Changes in
consumption of added sugars from age 13 to 30 years: a sys-
tematic review and meta-analysis of longitudinal studies.
Obes Rev 18, 1336–1349.

6. Craigie AM, Lake AA, Kelly SA et al. (2011) Tracking of
obesity-related behaviours from childhood to adulthood: a
systematic review. Maturitas 70, 266–284.

7. Nelson MC, Story M, Larson NI et al. (2008) Emerging
adulthood and college-aged youth: an overlooked age for
weight-related behavior change. Obesity (Silver Spring) 16,
2205–2211.

858 L Desbouys et al.

https://doi.org/10.1017/S1368980019002362 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980019002362
http://www.who.int/nmh/publications/ncd-status-report-2014/en/
http://www.who.int/nmh/publications/ncd-status-report-2014/en/
https://doi.org/10.1017/S1368980019002362


8. Gallo V, Mackenbach JP, Ezzati M et al. (2012) Social inequal-
ities and mortality in Europe – results from a large multi-
national cohort. PLoS One 7, e39013.

9. Mackenbach JP, Stirbu I, Roskam AJ et al. (2008)
Socioeconomic inequalities in health in 22 European
countries. New Engl J Med 359, e14.

10. Centers for Disease Control and Prevention (2013) CDC
health disparities & inequalities report – U.S. 2013: some
key factors that affect health and lead to health disparities
in the United States. http://stacks.cdc.gov/view/cdc/20865/
cdc_20865_DS1.pdf (accessed January 2018).

11. Sommer I, Griebler U, Mahlknecht P et al. (2015)
Socioeconomic inequalities in non-communicable diseases
and their risk factors: an overview of systematic reviews.
BMC Public Health 15, 914.

12. Wu S, Ding Y, Wu F et al. (2015) Socio-economic position as
an intervention against overweight and obesity in children: a
systematic review and meta-analysis. Sci Rep 5, 11354.

13. Barriuso L, Miqueleiz E, Albaladejo R et al. (2015)
Socioeconomic position and childhood-adolescent weight
status in rich countries: a systematic review, 1990–2013.
BMC Pediatr 15, 129.

14. El-Sayed AM, Scarborough P &Galea S (2012) Socioeconomic
inequalities in childhood obesity in the United Kingdom: a
systematic review of the literature. Obes Facts 5, 671–692.

15. Chung A, Backholer K, Wong E et al. (2016) Trends in
child and adolescent obesity prevalence in economically
advanced countries according to socioeconomic position:
a systematic review. Obes Rev 17, 276–295.

16. Darmon N & Drewnowski A (2008) Does social class predict
diet quality? Am J Clin Nutr 87, 1107–1117.

17. Expertise Collective (2014) Inégalités sociales de santé en
lien avec l’alimentation et l’activité physique. In Position
socioéconomique et alimentation, pp. 131–187. Paris: Les
éditions Inserm.

18. Emmett PM, Jones LR & Northstone K (2015) Dietary patterns
in the Avon Longitudinal Study of Parents and Children. Nutr
Rev 73, 207–230.

19. Mazarello Paes V, Hesketh K, O’Malley C et al. (2015)
Determinants of sugar-sweetened beverage consumption in
young children: a systematic review. Obes Rev 16, 903–913.

20. Inskip H, Baird J, Barker M et al. (2014) Influences on adher-
ence to diet and physical activity recommendations in
women and children: insights from six European studies.
Ann Nutr Metab 64, 332–339.

21. Di Noia J & Byrd-Bredbenner C (2014) Determinants of fruit
and vegetable intake in low-income children and adoles-
cents. Nutr Rev 72, 575–590.

22. Glymour MM, Avendano M & Kawachi I (2014) Social
network epidemiology. In Socioeconomic Status and
Health, 2nd ed., pp. 17–62 [LF Berkman, I Kawachi and
MM Glymour, editors]. Oxford: Oxford University Press.

23. Galobardes B, Lynch J & Smith GD (2007) Measuring
socioeconomic position in health research. Br Med Bull
81–82, 21–37.

24. MoherD, Liberati A, Tetzlaff J et al. (2009) Preferred reporting
items for systematic reviews and meta-analyses: the PRISMA
statement. PLoS Med 6, e1000097.

25. Fekete C & Weyers S (2016) Social inequalities in nutrition:
evidence, causes and interventions. Bundesgesundheitsbl
59, 197–205.

26. Johnson BJ, Hendrie GA & Golley RK (2016) Reducing dis-
cretionary food and beverage intake in early childhood: a
systematic review within an ecological framework. Public
Health Nutr 19, 1684–1695.

27. Kamphuis CBM, Jansen T, Mackenbach JP et al. (2015)
Bourdieu’s cultural capital in relation to food choices: a sys-
tematic review of cultural capital indicators and an empirical
proof of concept. PLoS One 10, e0130695.

28. McGill R, Anwar E, Orton L et al. (2015) Are interventions
to promote healthy eating equally effective for all? Systematic
review of socioeconomic inequalities in impact. BMC Public
Health 15, 457.

29. deMestral C, Mayen A-L, Petrovic D et al. (2017)
Socioeconomic determinants of sodium intake in adult pop-
ulations of high-income countries: a systematic review and
meta-analysis. Am J Public Health 107, e1–e12.

30. Novakovic R, Cavelaars A, Geelen A et al. (2014) Socio-
economic determinants of micronutrient intake and status
in Europe: a systematic review. Public Health Nutr 17,
1031–1045.

31. McCormack LA & Meendering J (2016) Diet and physical
activity in rural vs urban children and adolescents in the
United States: a narrative review. J Acad Nutr Diet 116,
467–480.

32. Zarnowiecki DM, Dollman J & Parletta N (2014) Associations
between predictors of children’s dietary intake and
socioeconomic position: a systematic review of the literature.
Obes Rev 15, 375–391.

33. Yuan C, Spiegelman D, Rimm EB et al. (2017) Validity of a
dietary questionnaire assessed by comparison with multiple
weighed dietary records or 24-hour recalls. Am J Epidemiol
185, 570–584.

34. Willett W (2013) Nutritional Epidemiology, 3rd ed. Oxford/
New York: Oxford University Press.

35. Fernandez-Alvira JM, de Bourdeaudhuij I, Singh AS et al.
(2013) Clustering of energy balance-related behaviors and
parental education in European children: the ENERGY-
project. Int J Behav Nutr Phys Act 10, 5.

36. Richter A, Heidemann C, Schulze MB et al. (2012) Dietary
patterns of adolescents in Germany – associations with
nutrient intake and other health related lifestyle characteris-
tics. BMC Pediatr 12, 35.

37. Araujo J, Teixeira J, Gaio AR et al. (2015)Dietary patterns among
13-y-old Portuguese adolescents. Nutrition 31, 148–154.

38. Northstone K, Smith ADAC, Newby PK et al. (2013)
Longitudinal comparisons of dietary patterns derived by
cluster analysis in 7- to 13-year-old children. Br J Nutr
109, 2050–2058.

39. Northstone K, Smith AD, Cribb VL et al. (2014) Dietary
patterns in UK adolescents obtained from a dual-source
FFQ and their associations with socio-economic position,
nutrient intake and modes of eating. Public Health Nutr
17, 1476–1485.

40. Bibiloni MDM, Martinez E, Llull R et al. (2012) Western and
Mediterranean dietary patterns among Balearic Islands’ ado-
lescents: socio-economic and lifestyle determinants. Public
Health Nutr 15, 683–692.

41. Arriscado D, Muros JJ, Zabala M et al. (2014) Factors associ-
ated with low adherence to a Mediterranean diet in healthy
children in northern Spain. Appetite 80, 28–34.

42. Bibiloni MDM, Pons A & Tur JA (2016) Compliance with the
Mediterranean Diet Quality Index (KIDMED) among Balearic
Islands’ adolescents and its association with socioeconomic,
anthropometric and lifestyle factors.AnnNutrMetab68, 42–50.

43. Handeland K, Kjellevold M, Wik Markhus M et al. (2016)
A diet score assessing Norwegian adolescents’ adherence
to dietary recommendations – development and test–retest
reproducibility of the score. Nutrients 8, 467.

44. Martin MA, van Hook JL & Quiros S (2015) Is socioeconomic
incorporation associated with a healthier diet? Dietary
patterns among Mexican-origin children in the United
States. Soc Sci Med 147, 20–29.

45. Papadaki S & Mavrikaki E (2015) Greek adolescents and the
Mediterranean diet: factors affecting quality and adherence.
Nutrition 31, 345–349.

46. Kastorini CM, Lykou A, Yannakoulia M et al. (2016) The
influence of a school-based intervention programme regarding

Disparities in diet among adolescents 859

https://doi.org/10.1017/S1368980019002362 Published online by Cambridge University Press

http://stacks.cdc.gov/view/cdc/20865/cdc_20865_DS1.pdf
http://stacks.cdc.gov/view/cdc/20865/cdc_20865_DS1.pdf
https://doi.org/10.1017/S1368980019002362


adherence to a healthy diet in children and adolescents
from disadvantaged areas in Greece: the DIATROFI study.
J Epidemiol Community Health 70, 671–677.

47. Yannakoulia M, Lykou A, Kastorini CM et al. (2016) Socio-
economic and lifestyle parameters associated with diet
quality of children and adolescents using classification and
regression tree analysis: the DIATROFI study. Public
Health Nutr 19, 339–347.

48. Beghin L, Dauchet L, de Vriendt T et al. (2014) Influence of
parental socio-economic status on diet quality of European
adolescents: results from the HELENA study. Br J Nutr
111, 1303–1312.

49. Finger JD, Varnaccia G, Tylleskar T et al. (2015) Dietary
behaviour and parental socioeconomic position among ado-
lescents: the German Health Interview and Examination
Survey for Children and Adolescents 2003–2006 (KiGGS).
BMC Public Health 15, 498.

50. Grosso G, Marventano S, Buscemi S et al. (2013) Factors
associated with adherence to the Mediterranean diet
among adolescents living in Sicily, Southern Italy.
Nutrients 5, 4908–4923.

51. Ozen AE, Bibiloni MM, Murcia MA et al. (2015) Adherence to
the Mediterranean diet and consumption of functional foods
among the Balearic Islands’ adolescent population. Public
Health Nutr 18, 659–668.

52. Drewnowski A & Rehm CD (2015) Socioeconomic gradient
in consumption of whole fruit and 100 % fruit juice among US
children and adults. Nutr J 14, 3.

53. Gopinath B, Flood VM, Burlutsky G et al. (2014) Pattern and
predictors of dairy consumption during adolescence. Asia
Pac J Clin Nutr 23, 612–618.

54. Grosso G, Marventano S, Nolfo F et al. (2013) Personal eat-
ing, lifestyle, and family-related behaviors correlate with
fruit and vegetable consumption in adolescents living in
Sicily, Southern Italy. Int J Vitam Nutr Res 83, 355–366.

55. Lehto E, Ray C, Te Velde S et al. (2015) Mediation of parental
educational level on fruit and vegetable intake among school-
children in ten European countries. Public Health Nutr 18,
89–99.

56. Drouillet-Pinard P, Dubuisson C, Bordes I et al. (2017)
Socio-economic disparities in the diet of French children
and adolescents: a multidimensional issue. Public Health
Nutr 20, 870–882.

57. Harris C, Flexeder C, Thiering E et al. (2015) Changes in dietary
intake during puberty and their determinants: results from the
GINIplus birth cohort study. BMC Public Health 15, 841.

58. Llull R, Bibiloni M, Pons A et al. (2015) Food consumption
patterns of Balearic Islands’ adolescents depending on their
origin. J Immigr Minor Health 17, 358–366.

59. Kakinami L, Gauvin L, Seguin L et al. (2014) Persistent and
occasional poverty and children’s food consumption: evi-
dence from a longitudinal Quebec birth cohort. J Epidemiol
Community Health 68, 987–992.

60. Ahmadi N, Black JL, Velazquez CE et al. (2015) Associations
between socio-economic status and school-day dietary
intake in a sample of grade 5–8 students in Vancouver,
Canada. Public Health Nutr 18, 764–773.

61. Fismen A-S, Smith ORF, Torsheim T et al. (2014) A school
based study of time trends in food habits and their relation
to socio-economic status among Norwegian adolescents,
2001–2009. Int J Behav Nutr Phys Act 11, 115.

62. Fismen A-S, Smith ORF, Torsheim T et al. (2016) Trends in
food habits and their relation to socioeconomic status among
Nordic adolescents 2001/2002–2009/2010. PLoS One 11,
e0148541.

63. Meijerink FJ, van Vuuren CL, Wijnhoven HAH et al. (2016)
Seven-year time trends in energy balance-related behaviours

according to educational level and ethnic background among
14-year-old adolescents. Public Health Nutr 19, 777–787.

64. Minges KE, Chao A, Nam S et al. (2015) Weight status,
gender, and race/ethnicity: are there differences in meeting
recommended health behavior guidelines for adolescents?
J Sch Nurs 31, 135–145.

65. Moore GF & Littlecott HJ (2015) School- and family-level
socioeconomic status and health behaviors: multilevel analy-
sis of a national survey in Wales, United Kingdom. J Sch
Health 85, 267–275.

66. Pettigrew S, Jongenelis M, Chapman K et al. (2015) Factors
influencing the frequency of children’s consumption of soft
drinks. Appetite 91, 393–398.

67. Pitel L, Madarasova Geckova A, Reijneveld SA et al. (2013)
Socioeconomic differences in adolescent health-related
behavior differ by gender. J Epidemiol 23, 211–218.

68. Richmond TK, Spadano-Gasbarro JL, Walls CE et al.
(2013) Middle school food environments and racial/ethnic
differences in sugar-sweetened beverage consumption: find-
ings from the Healthy Choices study. Prev Med 57, 735–738.

69. Sundborn G, Utter J, Teevale T et al. (2014) Carbonated bev-
erages consumption among New Zealand youth and associ-
ations with BMI and waist circumference. Pac Health Dialog
20, 81–86.

70. Voracova J, Sigmund E, Sigmundova D et al. (2016) Family
affluence and the eating habits of 11- to 15-year-old Czech
adolescents: HBSC 2002 and 2014. Int J Environ Res Public
Health 13, 1034.

71. Attorp A, Scott JE, Yew AC et al. (2014) Associations between
socioeconomic, parental and home environment factors and
fruit and vegetable consumption of children in grades five
and six in British Columbia, Canada. BMC Public Health
14, 150.

72. Dodd AH, Briefel R, Cabili C et al. (2013) Disparities in con-
sumption of sugar-sweetened and other beverages by race/
ethnicity and obesity status among United States schoolchil-
dren. J Nutr Educ Behav 45, 240–249.

73. Bleich SN&Wolfson JA (2015) Trends in SSBs and snack con-
sumption among children by age, bodyweight, and race/eth-
nicity. Obesity (Silver Spring) 23, 1039–1046.

74. Larson N, Story M, Eisenberg ME et al. (2016) Secular trends
in meal and snack patterns among adolescents from 1999 to
2010. J Acad Nutr Diet 116, 240–250.e2.

75. Galobardes B, Shaw M, Lawlor DA et al. (2006) Indicators of
socioeconomic position (part 1). J Epidemiol Community
Health 60, 7–12.

76. Galobardes B, Morabia A & Bernstein MS (2001) Diet and
socioeconomic position: does the use of different indicators
matter? Int J Epidemiol 30, 334–340.

77. Méjean C, Si Hassen W, Lecossais C et al. (2016) Socio-
economic indicators are independently associated with
intake of animal foods in French adults. Public Health
Nutr 19, 3146–3157.

78. Si Hassen W, Castetbon K, Cardon P et al. (2016)
Socioeconomic indicators are independently associated with
nutrient intake in French adults: a DEDIPAC study. Nutrients
8, 158.

79. Brown AGM, Houser RF, Mattei J et al. (2018) Diet quality
among US-born and foreign-born non-Hispanic blacks:
NHANES 2003–2012 data. Am J Clin Nutr 107, 695–706.

80. Pillen H, Tsourtos G, Coveney J et al. (2017) Retaining tradi-
tional dietary practices amongGreek immigrants to Australia:
the role of ethnic identity. Ecol Food Nutr 56, 312–328.

81. Osei-Kwasi HA, Powell K, Nicolaou M et al. (2017) The influ-
ence of migration on dietary practices of Ghanaians living in
the United Kingdom: a qualitative study. Ann Hum Biol 44,
454–463.

860 L Desbouys et al.

https://doi.org/10.1017/S1368980019002362 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980019002362

	Socio-economic and cultural disparities in diet among adolescents and young adults: a systematic review
	Methods
	Search strategy
	Selection process
	Quality assessment
	Analysis process

	Results
	Dietary patterns
	Scores
	Food groups
	Fruits and vegetables
	Dairy
	Sugar-sweetened beverages
	Salty and sweet energy-dense foods


	Discussion
	Diversity of methods
	Mechanisms of disparities

	Conclusions
	Acknowledgements
	Supplementary material
	References


