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Abstract
Objective: To investigate family structure differences in adolescents’ consumption
of fruit, vegetables, sweets and sugar-added soft drinks with adjustments for sociodemographic and socio-economic variables.
Design: Cross-sectional data from the Health Behaviour in School-aged Children
survey.
Setting: Norwegian primary and secondary schools.
Participants: Adolescents (n 4475) aged 11, 13, 15 and 16 years.
Results: After adjusting for covariates, living in a single-mother family was associated with lower vegetable consumption (OR 0·76, 95 % CI 0·63, 0·91) and higher
soft drink consumption (OR 1·29, 95 % CI 1·06, 1·57). Living in a mother and stepfather family was negatively associated with fruit (OR 0·71, 95 % CI 0·54, 0·95) and
vegetable (OR 0·72, 95 % CI 0·54, 0·97) consumption. Living in a single-father family was associated with lower sweets consumption (OR 0·48, 95 % CI 0·32, 0·72). No
significant interactions were demonstrated between family structure and sociodemographic or socio-economic covariates.
Conclusions: The study suggests that an independent association between family
structure and adolescents’ food habits exists.

Diet is one of the important risk factors for overweight and
chronic diseases(1). It is therefore of concern that a large
proportion of adolescents do not correspond with international recommendations of daily intake of fruit and
vegetables accompanied by low intake of sweets and
sugar-added soft drinks(2,3). Adolescence is a period when
young people gain increased behavioural autonomy regarding their eating habits, and potentially lifelong food preferences and habits are established. However, the wide range
of social, cultural, physical and economic environments in
which they live influences their diets. Identifying factors
and settings associated with adolescents’ food consumption
may contribute to an increased understanding of the mechanisms of young people’s eating habits.
The family context has been highlighted as essential
when addressing pathways of young peoples’ eating habits(4–6). However, family structures are increasingly diverse
in their compositions, and the traditional family consisting
of two married parents and their biological children cannot
be considered as the sole main family structure. Lately, an
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increasing part of the youth population lives in a one-parent
family or in a reconstructed family consisting of one parent
and a step-parent(7), while others live with grandparents or
in foster care. Only a limited number of studies have
responded to this societal trend by investigating how family
structure relates to young people’s eating habits. These studies report a higher intake of fruit and vegetables(8–10) and
lower consumption of sugar-added soft drinks(9), potato
chips(11) and more regular meal frequency(9,12–17) in adolescents living with both parents. The same pattern is observed
for the relationship between BMI and family structure(10,18).
Research on family structure differences draws a complicated picture of family conditions and processes that
are associated with health behaviours. Importantly, family
structure is associated with a range of adolescent risk
behaviours, with those living in nuclear families generally
faring best(13,19–24). Although the underlying mechanisms
of family structure inequalities are not fully understood,
previous studies have suggested that additional differences
in time and financial means strongly contribute to explain
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the general advantages of living in a dual household family(25,26). While single parents may struggle with both time
and economy when aiming to facilitate their children with
healthy food, dual household families have higher
income(27,28) and thereby greater ability to overcome the
economic barriers to buy healthy expensive food.
Although this perspective draws a parallel to socioeconomic determinants(29), studies evaluating possible
interaction effects between family structure and socioeconomic status (SES) on food habits are lacking.
Further, the extent to which step-parent families or if parental gender plays a role in family structure differences has so
far not been extensively examined. Previous studies on
family structure inequality have almost exclusively defined
family structure as simply single- or dual-parent families,
and thereby ignoring the potential differences between
single-mother and single-father families, and between
traditional dual-parent families and reconstituted families
that include a step-parent or a parent’s partner. Studies
exploring several characteristics of family structures may
provide valuable contributions when aiming to understand
the importance of contextual determinants of adolescents’
eating habits.
In line with young people in the European Union(7),
adolescents in Norway grow up in a variety of family constellations, with an increasing percentage not living
together with both parents(30). A fairly common view holds
that children and adolescents’ risks of negative outcomes
associated with family dissolution are generally small or
even non-existent in the Norwegian welfare state, in which
family policies and welfare benefits for single parents are
well established(31). However, higher BMI, a correlate of
unhealthy food patterns, is reported more frequently among
Norwegian children with divorced parents compared with
children of married/cohabitating parents, or other adult caregivers(18). Further, a recent study showed that living with a single parent or in reconstituted families was unfavourably
associated with physical activity, sports participation and
screen-based behaviours among Norwegian youth(32). As
far as we know, no study has examined the association
between family structure differences and adolescents’ dietary
habits in a Norwegian sample. Such studies are highly relevant for policymakers and others aiming to improve dietary
habits among adolescents across all social groups.
The present study aims to investigate the association
between family structure and intake of fruit, vegetables,
sweets and sugar-added soft drinks in Norwegian adolescents aged 11, 13, 15 and 16 years, with adjustments for
socio-demographic and socio-economic variables.
Method
Study design and data collection
The present study reports nationally representative data
from the Norwegian part of the international collaborative
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cross-national Health Behaviour in School-aged Children
survey 2014. The overall aim of the Health Behaviour in
School-aged Children study is to enhance the understanding of young people’s health behaviours in their social settings. In the current study, school class was the primary
sampling unit and a sample of 11 (n 1353), 13 (n 1030),
15 (n 869) and 16 (n 1223)-year-old schoolchildren
(n 4475) participated. The sample was randomly selected
using a standard cluster sampling procedure based on a
geographical stratified list and sequentially selection from
a randomised starting point. The class level response rate
was 21 % and the individual student level response rate
was 76 %. At a school/class level, a high workload and frequent requests regarding survey participation were reported
as the main reasons for non-participation. Absence on the day
the survey was conducted was the most frequent cause of
non-response at the student level. The Norwegian Western
Regional Ethical Committee approved the study and the
use of passive consent. A detailed information letter was given
both in paper form and electronically to parents or custodians
for all participants below the age of 16. Those who did not
want their child to participate had to sign and return a form
to the teacher. Approval of the child’s participation was
assumed if the form was not returned. The students answered
the internationally developed, self-administered questionnaire in the classroom (45 min) after receiving standardised
instruction from their teacher. Participation was voluntary,
and the anonymity, as well as the confidentiality of the participants, was ensured. The questionnaire did not include
school/class level variables. More details on the Health
Behaviour in School-aged Children study procedures can
be found elsewhere(33).
Measures
Food habits, measured as the consumption of fruit, vegetables, sweets and sugar-added soft drinks, were assessed by
the item: ‘How many times a week do you eat fruit/vegetables/sweets (e.g. chocolate or candies)/sugar-added soft
drinks (e.g. cola or other beverages that contains sugar)?’
‘Never’, ‘Less than once a week’, ‘Once a week’, ‘Two to
four times a week’, ‘Five to six times a week’, ‘Once a
day’, ‘More than once a day’. The measurements have
been recognised as a valid instrument in epidemiological
studies ranking adolescents according to their usual food
intake(34).
Family structure was assessed with the item ‘Please
answer this first question for the home where you live all
or most of the time and tick the people who live there’.
The response categories were ‘Mother’, ‘father’, ‘stepmother (or father’s partner)’, ‘stepfather (or mother’s partner)’ and ‘other (e.g., living with grandparents and adults
other than their parents such as foster parents or care
homes)’. These were categorised into ‘both parents’, ‘single
mother’, ‘single father’, ‘mother and stepfather’, ‘father and
stepmother’ and ‘other’.
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SES was measured by a summary score of The Family
Affluence Scale III (FAS-III)(35). The Family Affluence
Scale III contains six items: (1) Does your family own a
car, van or truck? (responses: no, one, two or more);
(2) Do you have your own bedroom for yourself? (no,
yes); (3) How many times did you and your family travel
out of Norway for a holiday/vacation last year? (not at
all, once, twice, more than twice); (4) How many computers do your family own? (none, one, two, more than
two); (5) Does your family have a dishwasher at home?
(no, yes) and (6) How many bathrooms (rooms with a
bath/shower or both) are in your home? (none, one,
two, more than two). A ridit transformation (conversion
to cumulative probabilities) by age and sex was carried
out on the sum score of the Family Affluence Scale III items.
The ridit scores were then categorised into three groups
with varying levels of relative material affluence: low (lowest 20th percentile), medium (between 20th and 80th percentile) and high (highest 20 %).
BMI (kg/m2) was calculated using self-reported weight
and height assessed by two items: ‘How much do you
weigh without clothes?’ (in kg) and ‘How tall are you without shoes?’ (in cm). The BMI scores were recoded into
standardised z-scores as recommended by the International
Obesity Task Force(36).
Siblings were assessed by two items referring to the
household the participants lived all or most of the time:
‘Please indicate how many brothers and sisters live here
(including half, step or foster brothers and sisters)’ (How
many brothers?; How many sisters?).

Statistics
Ordered logistic regression models were used to examine
the associations between food habits (modelled as ordinal
outcome variables) and the dummy-coded family structure
variable with ‘both parents’ as the reference category.
Previous research has demonstrated the associations
between adolescents’ food habits and age, gender, BMI,
number of siblings and SES(4–6,31). Against this background,
these variables were included as covariates in the adjusted
analyses. In the adjusted model, interactions between family structure and the included covariates were tested on a
one by one basis. Likelihood ratio tests were used to determine whether the included interaction effect was significant at the P = 0·05 level.
Ordered logistic regression assumes that the coefficients
that describe the association between the highest v. all
lower categories of the response variable are the same as
those that describe the association between the secondhighest and all lower categories, known as the proportional
odds assumption. To test this assumption, adjusted partial
proportional odds models (gologit2 in Stata) were run for
each outcome(37). An overall Wald test significant at the
P < 0 05 level was interpreted as a violation of the proportional odds assumption. In this case, the proportional odds
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constraints were relaxed for those variables that violated
the assumption. All statistical procedures were performed
in Stata version 14.0.

Results
The characteristics of the sample are presented in Table 1.
About one quarter reported living in a single-parent family
or a step-parent family. As shown in Table 2, the majority
did not report daily intake of fruit and vegetables. Around
50 % reported eating sweets and sugar-added soft drinks
more than once a week.

Associations between family structure and
adolescents’ food habits
Crude associations were demonstrated between singlemother families and consumption of fruit, vegetables and
sugar-added soft drinks, between single-father families
and consumption of fruit and sweets and between mother
and stepfather families and consumption of fruit and vegetables. Except for the association between single-father
families and fruit consumption and also the associations
between single-mother families and fruit consumption,
the associations remained significant in the adjusted models (Table 3). No significant interactions between family
structure and the included covariates were found (all likelihood ratio tests P > 0·05). More details from the adjusted
main effects analyses are provided below.
Table 1 Characteristics of the study population (n 4475)
Estimate
Variable
Female
Age categories
11 years
13 years
15 years
16 years
BMI Z-score
Mean

%

n

52·8

2381

30·0
22·8
19·3
27·1

1353
1030
869
1223
19·7
3·5

SD

Family structure
Both parents
Single mother
Single father
Mother and stepfather
Father and stepmother
Other family structures*
SES†
Low SES
Middle SES
High SES
Have at least one sibling

74·1
12·5
3·3
4·8
1·1
4·1

2962
498
130
192
51
161

18·3
65·5
16·2
90·9

783
2809
696
3652

SES, socio-economic status.
*Other family structures include grandparents and adults other than their parents
such as foster parents or care homes.
†SES refers to ridit transformation of summary score on Family Affluence Scale.

Downloaded from https://www.cambridge.org/core. 07 Jan 2021 at 08:02:34, subject to the Cambridge Core terms of use.

4

A-S Fismen et al.

Table 2 Frequency of food intake by age groups (n 4272)
11 years

Fruit consumption
Never
Less than once a week
Once a week
2–4 d a week
5–6 d a week
Once daily
More than once daily
Vegetable consumption
Never
Less than once a week
Once a week
2–4 d a week
5–6 d a week
Once daily
More than once daily
Sweets consumption
Never
Less than once a week
Once a week
2–4 d a week
5–6 d a week
Once daily
More than once daily
Sugar-added soft drink consumption
Never
Less than once a week
Once a week
2–4 d a week
5–6 d a week
Once daily
More than once daily

13 years

15 years

16 years

%

n

%

n

%

n

%

n

1·4
5·0
6·9
21·5
20·7
19·9
24·6

17
63
87
270
261
250
310

2·2
6·9
8·5
25·3
20·4
17·5
19·3

22
69
85
253
204
175
193

3·2
6·1
10·7
26·0
17·7
17·0
19·3

26
49
86
209
142
137
155

2·1
6·8
12·5
31·7
17·7
12·4
16·7

25
81
148
375
209
147
198

3·3
5·3
6·7
22·5
21·4
23·3
17·5

41
67
84
282
269
293
220

3·6
5·2
9·9
23·8
22·8
22·0
12·7

36
52
99
238
228
220
127

3·2
5·2
8·7
26·2
24·3
20·6
11·7

36
52
99
238
228
220
127

3·1
5·0
8·5
28·4
26·4
16·2
12·4

37
59
100
336
312
192
147

5·7
15·0
46·4
27·0
2·5
1·6
1·7

72
189
583
339
32
20
21

2·8
8·5
36·7
40·4
6·1
2·8
2·7

28
85
367
404
61
28
27

2·7
10·7
26·4
43·5
10·0
3·6
3·1

22
86
212
350
80
29
25

4·2
12·8
29·9
39·7
7·4
4·1
1·8

50
151
354
470
88
49
21

8·4
21·8
37·3
25·2
3·4
1·9
2·0

105
274
468
317
43
24
25

5·5
15·5
29·9
37·1
6·6
2·2
3·2

55
155
299
371
66
22
32

7·0
14·1
26·6
34·0
10·0
3·9
4·6

56
113
214
273
80
31
37

10·4
19·4
22·3
30·6
9·6
3·2
4·4

123
230
264
362
114
38
52

Single parent family
The adjusted analyses showed that adolescents living in
single-mother families reported a lower intake of vegetables (OR 0·76, 95 % CI 0·63, 0·91) and higher intake of
sugar-added soft drinks (OR 1·29, 95 % CI 1·06, 1·57) compared with their counterparts living with both parents. No
significant associations were found between single-mother
families and consumption of fruits and sweets. Adolescents
living in single-father families reported a lower intake of
sweets (OR 0·48, 95 % CI 0·32, 0·72), compared with their
counterparts living with both parents. Living in a singlefather family was not associated with the intake of fruit,
vegetables or sugar-added soft drinks.
Step-parent family
The adjusted analyses showed that adolescents living in
mother and stepfather families reported lower intake of
fruits (OR 0·71, 95 % CI 0·54, 0·95) and vegetables (OR
0·72, 95 % CI 0·54, 0·97), compared with their counterparts
living with both parents. No significant associations were
found between mother and stepfather families and the consumption of sweets and sugar-added soft drinks. Living in a
father and stepmother family was not significantly associated with adolescents’ food habits.

Other parent family
No significant associations were found between the category ‘other parent family’ and adolescents’ food habits.
Age and gender differences
As shown in Table 3, female gender was associated with
higher consumption of fruit and vegetables. Higher age
was associated with lower intake of fruit and vegetables
and higher intake of sweets and sugar-added soft drinks.
Results from the partial proportional odds models
indicated that the adjusted models did not violate the
proportional odds assumption for the outcomes of fruit,
vegetables and sweets consumption. However, for soft
drink consumption, the overall Wald test was significant
(χ2 (40) = 56·16, P = 0·046). For family structure, only the
‘single mother’ category violated the proportional odds
assumption in relation to soft drink consumption. The
direction of the association was the same for all outcome
levels, but the OR varied between 1·14 and 2·08. As compared with both parent families, single-mother families
were particularly more likely to be in the ‘once daily
or more’ category (OR = 2·08, 95 % CI 1·48, 2·95) and
the ‘more than once daily’ category (OR = 1·92, 95 % CI
1·16, 3·16).
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Table 3 Crude and adjusted model for associations between family structure and adolescents’ food habits
Vegetable
consumption
(n 3972)

Fruit consumption
(n 3974)

Crude model
Family structure
Single mother
Single father
Mother and stepfather
Father and stepmother
Other family structure
Adjusted model
Female
Age categories
13 years
15 years
16 years
BMI
Family structure*
Single mother
Single father
Mother and stepfather
Father and stepmother
Other family* structure
SES**
Middle SES
High SES
At least one sibling

Soft drink
consumption
(n 3972)

Sweets consumption
(n 3972)

OR

95 % CI

OR

95 % CI

OR

95 % CI

OR

95 % CI

0·79
0·62
0·70
0·60
0·88

0·65, 0·96
0·46, 0·85
0·54, 0·91
0·33, 1·09
0·68, 1·15

0·75
0·76
0·74
0·74
0·89

0·63, 0·89
0·56, 1·04
0·57, 0·97
0·44, 1·24
0·69, 1·15

1·14
0·68
1·13
0·59
1·04

0·96, 1·34
0·47, 0·98
0·85, 1·49
0·35, 1·02
0·78, 1·37

1·21
1·02
1·15
0·76
1·16

1·01, 1·45
0·67, 1·55
0·87, 1·52
0·48, 1·21
0·90, 1·50

1·79

1·56, 2·05

1·43

1·26, 1·61

0·91

0·80, 1·04

0·48

0·42, 1·21

0·71
0·67
0·52
1·00

0·58, 0·85
0·55, 0·82
0·98, 1·02
0·98, 1·02

0·74
0·70
0·65
1·00

0·61, 0·89
0·57, 0·86
0·53, 0·79
0·98, 1·02

2·12
3·10
2·47
0·96

1·71, 2·64
2·46, 3·90
1·94, 3·14
0·93, 0·98

1·70
2·05
1·69
0·98

1·38, 2·10
1·65, 2·56
1·34, 2·15
0·96, 1·00

0·85
0·82
0·71
0·79
0·75

0·68, 1·06
0·57, 1·19
0·54, 0·95
0·39, 1·63
0·56, 1·02

0·76
1·06
0·72
0·92
0·79

0·63, 0·91
0·75, 1·50
0·54, 0·97
0·81, 1·66
0·57, 1·07

1·11
0·48
1·06
0·56
0·93

0·93, 1·32
0·32, 0·72
0·77, 1·46
0·29, 1·11
0·69, 1·26

1·29
0·72
1·23
0·81
1·15

1·06, 1·57
0·47, 1·12
0·89, 1·69
0·50, 1·32
0·87, 1·53

1·17
1·67
0·97

1·00, 1·37
1·32, 2·10
0·78, 1·21

1·18
1·68
1·00

0·99, 1·40
1·34, 2·11
0·81, 1·23

1·06
1·05
0·99

0·89, 1·27
0·82, 1·34
0·81, 1·21

1·17
1·07
0·89

0·98, 1·40
0·84, 1·37
0·73, 1·09

SES, socio-economic status.
The following reference categories were used: gender: male, age: 11 year olds, family structure: living with both parents, SES: low SES.
*Other family structures include grandparents and adults other than their parents such as foster parents or care homes.
**SES refers to ridit transformation of summary score on Family Affluence Scale.

Discussion
The present study adds to the research on family structure
differences by demonstrating the associations between
family type and adolescents’ food habits using Norwegian
nationally representative data. After adjusting for age, gender,
BMI, SES and having siblings, the results showed that living in a single-mother family was associated with lower
vegetable consumption and higher soft drink consumption. Living in a mother and stepfather family was negatively associated with fruit and vegetable consumption.
Living in single-father families was favourably associated
with lower sweet consumption.
Less favourable food habits in single-parent families and
step-parent families are shown in other studies(8–10).
Although explaining pathways of family structure inequalities is beyond the scope of this paper, it is worth considering why national dietary recommendations may be more
easily achieved in some family types than others. One possible explanation for the less favourable food habits among
adolescents living in single-mother families could be that
family structure is a proxy for SES. A social gradient in single
parenthood is reported in Norway as well as other
European countries; single mothers are shown to be lower
educated and more likely to face material deprivation than
do mothers in dual-headed households(29,38,39). Lower

parental SES is associated with lower vegetable consumption and higher soft drink consumption(40). Vegetables are
expensive food items in Norway, and the finding of lower
vegetable consumption among adolescents living in singlemother families might reflect that cost is a barrier of particular importance to single mothers. However, adjustments for
SES were included in the present analysis. Lower OR for
vegetable consumption was observed in low v. high SES
groups, but no significant interaction effects were identified
between family structure and SES. The present findings
are in line with a systematic review of family structure
differences(41) in which it was concluded that family structure differences persist after adjusting for material wealth.
This suggests that family structure differences are driven
by other underlying mechanisms than the one represented
by the material dimension of SES.
Another explanation is that time and routines for family
meals differ across the different family types, and that
healthy food habits may be more easily established in families where there are two parents present. While fruits are
ready to eat, vegetables do often require time and preparation before they can be consumed. In single-parent families, where a larger number of responsibilities are placed
on one parent, routines of food preparation may be less
achievable. Vegetables are usually included in Norwegian
dinner and evening meals and the findings of lower
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vegetable consumption in single-mother families might
indicate fewer prepared family meals, replaced by faster
alternatives containing fewer vegetables. However, the
number of parents in the family does not in itself explain
the observed difference in vegetable consumption, as the
current study presents the lowest OR of regular fruit and
vegetable consumption among adolescents living in
mother and stepfather families. This might seem surprising
as stepfathers contribute with both time and economic resources and may thereby participate in cooking procedures and
improve the family’s ability to buy healthy food(42). On the
other hand, it has been suggested that step-parents may
underinvest in non-biological children, because they may
be providing resources to their prior biological children in
other households or because they are less committed to
non-biological children(43). Further, reconstituted households
are more likely to have one or more strained parent–child
relationships(44), which is important as family cohesion is positively associated with healthy family diets(15). Only mother
and stepfather, and not father and stepmother, were associated with lower fruit and vegetable consumption. As only
1·1 % (n 51) reported living in a father and stepmother family,
this finding should be interpreted with caution, as the low
number might have biased our results.
The current study suggests that adolescents living in single-father families are less likely to consume sweets on
daily basis than do adolescents living with both parents.
The findings suggest the role of the father to be more
important than previous studies that have reported that
fathers spend less time on cooking and are less concerned
about their children’s diet(45,46). Traditional gender roles
have merged and based on the present results, one can
argue that it is time for reconsideration of fathers’ ability
to facilitate and promote healthy food habits among adolescents. Another possible explanation is that single fathers
are a selected group of men and that the low engagement
in children’s food habits reported in fathers(46) cannot be
generalised to single fathers. The lower intake of sweets
among adolescents living in single-father families may be
further explained by role modelling. Fathers’ dietary intake
is positively associated with their children’s food habits(47),
and men are generally showing lower intake of sweets and
sugary food than do women(48). Gender differences in food
habits were seen also in the current study population. In
line with previous research, higher fruit and vegetable consumption was observed among girls than boys(49).
Implications
The present results support previous research in which
family structure differences were associated with young
people’s eating habits(8–10). However, while previous
studies reported advantages of living in dual-parent v.
single-parent families, the current study explored the role
of family composition in greater details. The present findings underscore that the number of caregivers does not
alone explain dietary differences. Family cohesion might
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be an important mediator of family structure differences,
and psychosocial conditions may contribute to explain
the family structure differences observed. Our findings of
lower vegetable consumption among children living in
single-mother families contrast a previous US study in
which increased vegetable consumption was reported in
families with non-resident father involvement(9). This might
indicate that the importance of family structure differences
varies across countries, a perspective that should be
investigated in future studies. Also, possible associations
between family structure and parental food habits, time
used for cooking and frequencies of meals eaten in and
out of the home, takeaway meals, etc. should be investigated. Still, the results highlight the relevance of incorporating the importance of family context in initiatives targeting
food habits among adolescents.
Health professionals and policymakers should keep in
mind that young people’s family context can be complex
and have the potential to affect young people’s diets.
The present study suggests that the Norwegian welfare policy does not eliminate family structure differences and that
the role of family cohesion should be addressed in public
nutrition initiatives. Further, as the proportion of children
and adolescents living in single-parent or step-parent families
continues to grow in Norway as well as in other countries, it is
important to monitor food habits by family structure, alongside overall population trends. Attention should be devoted
to a trend study in which family structure inequalities in eating
habits were shown to increase(46). Finally, the present findings
should be viewed from a broader public health perspective,
as unfavourable diets add to a range of negative health behaviours, for example, physical inactivity, smoking and substance
use, identified among adolescents living in single-parent or
step-parent families(13,19–24).
Limitations
There is a risk that students absent on the day the survey
was conducted are characterised by special food habits
or family structures. The presented associations might
hence be underestimated. We were not able to differentiate
between those living with a single parent with no involvement from the other parent and those living most of the time
with, for example, mother and part-time with father.
Parental age was not measured in the current study but
could potentially have influenced the results. Also, peer influence could potentially have biased the results. The
present findings should thus be interpreted in light of this
limitation. Further, the findings of no significant interactions
between family structure and SES might be relatively more
applicable for egalitarian welfare states such as Norway
compared with other countries where socio-economic
factors might represent greater barriers to single-parent
families. Further, the presented results of the interaction
analysis could be different if Family Affluence Scale III
was replaced with another SES indicator, for example,
parental education, parental occupation or family income.
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Family structure and food habits

Conclusion
As far as we know, the current study is the first to examine
the association between family structure and adolescents’
food habits in a Norwegian sample. The study provides
insight on family structure differences, suggesting that adolescents living in single-mother families and mother and
stepfather families have a lower likelihood of experiencing
the benefits of healthier food habits compared with adolescents living with both parents. The study also underlines
that the traditional or nuclear family structure cannot be
considered as the sole or indeed family composition when
exploring adolescents’ food habits.

Acknowledgements
Acknowledgements: HBSC is an international study carried
out in collaboration with the World Health Organisation/
Europe, WHO/EURO. The authors acknowledge the International coordinator of the 2013/2014 survey, Candace
Currie and her team at the University of St. Andrews,
Scotland, and the International Data Centre Manager,
Oddrun Samdal and her team at the University of
Bergen, Norway. The authors also thank all the participating students, staff and schools that took part in the
Norwegian survey. Financial support: The Norwegian part
of the HBSC study was conducted by the University of
Bergen. The data collection was partly funded by the
Norwegian Directorate of Health. This funding body was
not involved in the design of the current study or in any
parts of the manuscript development. The CO-CREATE
project has received funding from the European Union’s
Horizon 2020 research and innovation programme under
grant agreement No 774210. The content of this paper
reflects only the authors’ views and the European
Commission is not liable for any use that may be made
of the information it contains. Conflict of interest: None.
Authorship: A.-S.F., O.R.F.S., O.S. and E.H. designed the
study. O.R.F.S. and A.-S.F. did the analysis. All authors were
involved in interpretation of the data and in writing the paper.
Ethics of human subject participation: The current study was
conducted according to the guidelines laid down in the
Declaration of Helsinki. The Norwegian Western Regional
Ethical Committee approved all procedures involving
research study participants and the use of passive consent.

References
1. Corkins MR, Daniels SR, de Ferranti SD et al. (2016) Nutrition
in children and adolescents. Med Clin North Am 100, 1217–
1235.
2. Series WTR (2003) Diet, Nutrition and the Prevention of
Chronic Diseases: Report of a Joint WHO/FAO Expert
Consultation. Geneva: World Health Organization.

7
3. Inchley JC, Jewell D, João Bred J et al. (2017) Adolescent
obesity and related behaviours: trends and inequalities in
the WHO European Region, 2002–2014. https://www.euro.
who.int/en/health-topics/Life-stages/child-and-adolescenthealth/publications/2017/adolescent-obesity-and-relatedbehaviours-trends-and-inequalities-in-the-who-europeanregion,-20022014 (accessed November 2020).
4. Berge JM, Meyer C, MacLehose RF et al. (2015) All in the
family: correlations between parents’ and adolescent siblings’ weight and weight-related behaviors. Obesity 23,
833–839.
5. Yee AZ, Lwin MO & Ho SS (2017) The influence of parental
practices on child promotive and preventive food consumption behaviors: a systematic review and meta-analysis. Int J
Behav Nutr Phys Act 14, 47.
6. Gebremariam MK, Lien N, Nianogo RA et al. (2017) Mediators
of socioeconomic differences in adiposity among youth: a
systematic review. Obes Rev 18, 880–898.
7. Eurostat (2015) People in the EU: who are we and how do we
live? In Eurostat Statistical Books. Luxemburg: European
Union. ISBN 978-92-79-50328-3. doi: 10.2785/406462.
8. Baek YJ, Paik HY & Shim JE (2014) Association between
family structure and food group intake in children. Nutr
Res Pract 8, 463–468.
9. Stewart SD & Menning CL (2009) Family structure, nonresident father involvement, and adolescent eating patterns.
J Adolesc Health 45, 193–201.
10. Elfhag K & Rasmussen F (2008) Food consumption, eating
behaviour and self-esteem among single v. married and
cohabiting mothers and their 12-year-old children. Public
Health Nutr 11, 934–939.
11. Renzaho AM, Dau A, Cyril S et al. (2014) The influence of
family functioning on the consumption of unhealthy foods
and beverages among 1–12-year-old children in Victoria,
Australia. Nutrition 30, 1028–1033.
12. Lazzeri G, Ahluwalia N, Niclasen B et al. (2016) Trends from
2002–2010 in daily breakfast consumption and its sociodemographic correlates in adolescents across 31 countries
participating in the HBSC study. PLoS One 11, e0151052.
13. Levin KA, Kirby J & Currie C (2012) Adolescent risk behaviours and mealtime routines: does family meal frequency
alter the association between family structure and risk behaviour? Health Educ Res 27, 24–35.
14. Pearson N, Atkin AJ, Biddle SJ et al. (2010) Parenting styles,
family structure and adolescent dietary behaviour. Public
Health Nutr 13, 1245–1253.
15. Franko DL, Thompson D, Bauserman R et al. (2008) What’s
love got to do with it? Family cohesion and healthy
eating behaviors in adolescent girls. Int J Eat Disord 41,
360–367.
16. Larson N, MacLehose R, Fulkerson JA et al. (2013) Eating
breakfast and dinner together as a family: associations
with sociodemographic characteristics and implications
for diet quality and weight status. J Acad Nutr Diet 113,
1601–1609.
17. Sharif MZ, Alcala HE, Albert SL et al. (2017) Deconstructing
family meals: do family structure, gender and employment
status influence the odds of having a family meal? Appetite
114, 187–193.
18. Biehl A, Hovengen R, Groholt EK et al. (2014) Parental marital status and childhood overweight and obesity in Norway: a
nationally representative cross-sectional study. BMJ Open 4,
e004502.
19. Hoffmann JP (2017) Family structure and adolescent substance use: an international perspective. Subst Use Misuse
52, 1667–1683.
20. Kowalewska A & Mazur J (2015) Family structure of smoking
onset and regular smoking among adolescents in Poland.
Przegl Lek 72, 526–530.

Downloaded from https://www.cambridge.org/core. 07 Jan 2021 at 08:02:34, subject to the Cambridge Core terms of use.

8
21. Formisano A, Hunsberger M, Bammann K et al. (2014)
Family structure and childhood obesity: results of the
IDEFICS Project. Public Health Nutr 17, 2307–2315.
22. Huffman FG, Kanikireddy S & Patel M (2010) Parenthood – a
contributing factor to childhood obesity. Int J Environ Res
Public Health 7, 2800–2810.
23. Rattay P, von der Lippe E, Mauz E et al. (2018) Health and
health risk behaviour of adolescents-differences according
to family structure. Results of the German KiGGS cohort
study. PLoS One 13, e0192968.
24. Hair EC, Park MJ, Ling TJ et al. (2009) Risky behaviors in late
adolescence: co-occurrence, predictors, and consequences.
J Adolesc Health 45, 253–261.
25. Thomson E & McLanahan SS (2012) Reflections on “family
structure and child well-being: economic resources vs.
parental socialization”. Soc Forces 91, 45–53.
26. Berge JM, Hoppmann C, Hanson C et al. (2013) Perspectives
about family meals from single-headed and dual-headed
households: a qualitative analysis. J Acad Nutr Diet 113,
1632–1639.
27. Youngblut JM, Brooten D, Lobar SL et al. (2005) Child care
use by low-income single mothers of preschoolers born preterm versus those of preschoolers born full term. J Pediatr
Nurs 20, 246–257.
28. Moncrief T, Beck AF, Simmons JM et al. (2014) Single parent
households and increased child asthma morbidity. J Asthma
51, 260–266.
29. Härkönen J (2018) Single-mother poverty: how much do
educational differences in single motherhood matter? In
The Triple Bind of Single-Parent Families: Resources,
Employment and Policies to Improve Wellbeing, pp. 31–50
[NLC Maldonado, editor]. Bristol: Policy Press.
30. Statistics Norway (2019) Families and households. https://
www.ssb.no/en/befolkning/statistikker/familie/aar/ (accessed
November 2020).
31. Breivik K & Olweus D (2006) Children of divorce in a
Scandinavian welfare state: are they less affected than US
children? Scand J Psychol 47, 61–74.
32. Langoy A, Smith ORF, Wold B et al. (2019) Associations
between family structure and young people’s physical
activity and screen time behaviors. BMC Public Health
19, 433.
33. Currie CEIJ, Michal M, Michaela L et al. (editors) (2014)
Health Behaviour in School-aged Children (HBSC) Study
Protocol: Background, Methodology and Mandatory items
for the 2013/14 Survey. Child and Adolescent Health
Research Unit (CAHRU).
34. Vereecken CA & Maes L (2003) A Belgian study on the
reliability and relative validity of the health behaviour in
school-aged children food-frequency questionnaire. Public
Health Nutr 6, 581–588.

A-S Fismen et al.
35. Hartley JE, Levin K & Currie C (2016) A new version of the
HBSC family affluence scale – FAS III: Scottish qualitative
findings from the International FAS Development Study.
Child Indic Res 9, 233–245.
36. Cole TJ & Lobstein T (2012) Extended international (IOTF)
body mass index cut-offs for thinness, overweight and
obesity. Pediatr Obes 7, 284–294.
37. Williams R (2006) Generalized ordered logit/partial proportional odds models for ordinal dependent variables. Stata J 6,
58–82.
38. Williams K, Sassler S, Frech A et al. (2013) Does nonmarital
childbearing and mother’s later marriage influence child
health in adolescence? Policy brief. J Health Soc Behav
54, 277.
39. Fransson E, Bergström M & Hjer A (2015) Barn I Växelvis
Boende – En Forskningsöversikt (Children in Alternate
Living – A Research Overview). Stockholm: Centre for
Health Equity Studies.
40. Fismen AS, Samdal O & Torsheim T (2012) Family affluence
and cultural capital as indicators of social inequalities in adolescent’s eating behaviours: a population-based survey. BMC
Public Health 12, 1036.
41. Pearson N, Biddle SJ & Gorely T (2009) Family correlates
of breakfast consumption among children and adolescents.
A systematic review. Appetite 52, 1–7.
42. Bzostek SH (2008) Social fathers and child well-being.
J Marriage Fam 70, 950–961.
43. Hofferth SL (2006) Residential father family type and child
well-being: investment versus selection. Demography 43,
53–77.
44. Levin KA, Dallago L & Currie C (2012) The association
between adolescent life satisfaction, family structure, family
affluence and gender differences in parent–child communication. Soc Indic Res 106, 287–305.
45. Fielding-Singh P (2017) Dining with dad: fathers’ influences
on family food practices. Appetite 117, 98–108.
46. Levin KA, Kirby J & Currie C (2012) Family structure and
breakfast consumption of 11–15 year old boys and girls in
Scotland, 1994–2010: a repeated cross-sectional study.
BMC Public Health 12, 228.
47. Litchford A, Savoie Roskos MR & Wengreen H (2019)
Influence of fathers on the feeding practices and
behaviors of children: a systematic review. Appetite 147,
104558.
48. Queiroz de Medeiros AC, Pedrosa LFC & Yamamoto ME
(2017) Food cravings among Brazilian population. Appetite
108, 212–218.
49. Rasmussen M, Krolner R, Klepp KI et al. (2006) Determinants
of fruit and vegetable consumption among children and adolescents: a review of the literature. Part I: quantitative studies.
Int J Behav Nutr Phys Act 3, 22.

Downloaded from https://www.cambridge.org/core. 07 Jan 2021 at 08:02:34, subject to the Cambridge Core terms of use.

