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Abstract The effects of family structure on children’s health behaviour have already
been explored in the literature. However, few studies have considered also sets of
some of the more important family characteristics, so that doubt as to exactly whether
family structure influences children’s health behaviour still remains. In this study, we
examined the effects of family structure on adolescents’ health behaviour in Italy by
also taking into account other family factors such as parental behaviour, economic
well-being, and family satisfaction. Data were drawn from the survey “Aspects of
Daily Life” carried out by the Italian Statistical Institute (ISTAT). In this work, we use
data from the 2005–2009 rounds of this survey, focusing on the sub-sample of
adolescents aged 14–17. Four types of health behaviour were considered: cigarette
smoking, consumption of alcohol, sports and physical activity, and consumption of
fruit and vegetables. Results show the effect of family structure, but for some types of
health behaviour this effect is confounded by other family characteristics.
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1 Introduction

Adolescence is a critical period for the onset or formation of various types of health
behaviour, and most of the decisions about them are made within the family, since the
family unit is one of the main environmental factors in children’s growth and development.
However, higher rates of divorce (González-Val and Marcén 2012) and having children
outside marriage (Klüsener et al. 2012) have considerably increased the diversity of
children’s and adolescents’ families in recent years. In particular, decreasing numbers of
adolescents reside in two-parent households with their married, biological parents, and
growing numbers live in different types of families (e.g., unmarried biological parents,
step-families, single-parent families) in many European countries (OECD 2009; Eurostat
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2010; Iacovu and Skew2011; van Poppel et al. 2013). This is also true of a country like Italy,
which has only recently been undergoing a transition from traditional to new family forms.
For example, according to the survey “Health Behaviour in School-aged Children” (HBSC,
2005/2006), 87 % of young adolescents (aged 11, 13 or 15) live with both their parents, but
9 % live with a single parent and 3 % with one biological parent and one step-parent (1 %
reside with neither) (OECD 2009). Thus, if family structure affects children’s health
behaviour, these recent trends may have several consequences in terms of adolescents’
health. Several studies have already examined the relationship between family structure and
adolescents’ health-related behaviour, but our understanding of the reasons for this associ-
ation is not completely clear (see the discussion in Broman et al. 2008).

In this paper, using data from a nation-wide representative Italian survey, we
examined the effect of family structure, controlling for economic conditions, parental
behaviour, and the quality of family relationships, in several types of children’s health
behaviour. In particular, we examined the effects of family structure on four types of
health behaviour in adolescents aged 14–17. Two represent at risk behaviour and are
connected with substance use (cigarette smoking and alcohol consumption) and two
healthy lifestyle behaviour (sports and physical activity and consumption of fruit and
vegetables). Information on multiple types of health behaviour can lead to better
understanding of the broad health consequences of the family structure.

We therefore aimed to answer to what extent the associations between family
structure and adolescents’ health behaviour in Italy are confounded by other factors
such as parental behaviour, household economic well-being, and family satisfaction.

2 Literature Review

2.1 Children’s Health Status vs Children’s Behaviour

In studying children’s well-being, it is difficult to decide precisely on what we should
focus. Our choice lay between children’s health status, or their health behaviour (i.e.,
behaviour positively or negatively affecting their present and/or future health), and
we chose the latter, for two main reasons. First, these types of behaviour are risk
factors for many chronic illnesses later in life and may thus be considered precursors
of disease (Sanchez et al. 2007; Tercyak and Tyc 2006). There is no doubt about the
negative effects of adolescent smoking and alcohol consumption, but the relationship
between physical activity and various aspects of health are also clearly established.
Active lifestyles are often associated with better health and a higher quality of life in
children (Hallal et al. 2006). Similarly, a large body of evidence indicates that the
daily consumption of fruit and vegetables helps to promote health and prevent
chronic disease (Reddy and Katan 2004). Second, risky health behaviour, such as
cigarette smoking and alcohol abuse, often begins during adolescence (Green and
Palfrey 2000) and continues into adulthood (Jefferis et al. 2004; Hu et al. 2006). The
same is true of a healthy or unhealthy lifestyle (Lien et al. 2001; Mikkilä et al. 2004;
Telama et al. 2005): sedentary behaviour and poor dietary habits which developed
during adolescence often form the basis for the same habits in adulthood.
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2.2 How Family Structure Affects Children’s Well-Being

The family has been identified as a crucial context for the development of children’s
and adolescents’ well-being, as it is the primary environment during children’s
growth and development (Tinsley 2003).

The effect of family structure on children’s well-being has been extensively studied,
and the association appears to be strong (McLanahan 2009). For example, it has been
shown that children who live with both their biological parents are less likely to
experiment with at risk behaviour, such as substance use (including smoking, alcohol,
and drug-taking) than children from single-parent families (Blum et al. 2000; Brown and
Rinelli 2010; Duncan et al. 2002). Compared with those from both biological parent
families, a significantly higher risk of substance use has also been observed in adoles-
cents in step-families (Griesbach et al. 2003). Instead, results regarding healthy behav-
iour are less conclusive: for instance, adolescents in single-parent families are more
likely to have unhealthy eating habits than those from two-parent families (Roos et al.
2001; Rasmussen et al. 2006; Stewart and Menning 2009), but studies on physical
activity show mixed results (Gustafson and Rhodes 2006).

What is the mechanism that leads adolescents from two-biological-parent families
to have healthier lifestyles than their peers living in other family structures? Different
theories have been suggested by literature.

The first mechanism is connected with the fact that, from a resource perspective,
living in some family forms is disadvantageous. Parental death or separation might,
indeed, reduce financial, social, and time resources devoted to the child. These
resources have an impact on children behaviours. For example, as regard socio-
economic status (SES), single parents often have limited financial resources and live
in more economically disadvantaged communities, where their children are more
frequently exposed to negative social distractions (Manning and Brown 2006; Millar
and Ridge 2001). Adolescents in families of low SES are found to be at greater risk of
cigarette smoking (Sweeting and West 2001; Wardle et al. 2003), to have poorer
nutritional habits (Xie et al. 2003) and to take less exercise (La Torre et al. 2006) than
high-SES teenagers; results for alcohol consumption are mixed, as reported by
Hanson and Chen (2007). Thus, changes in the economic resources connected with
a transition to a new family form imply lower behavioural outcomes for children. A
similar remark might hold for the level of supervision provided by family structure:
the level of parental monitoring may be lower in single-parent families than in two-
parent ones (Ledoux et al. 2002; Otten et al. 2007), and this, in turn, may have effects
on children behaviours. In the case of step-families, the addition of an adult to the
household can provide extra financial resources and time for monitoring, but the
presence of a step-parent can also introduce more complex family relationships,
conflicts, and stress. These aspects are connected with a second mechanism:
according to the stress-adjustment perspective, a change in family structure might
induce stress which leads to negative outcomes for children (Amato 2000). A related
mechanism is the level of parent–child conflict (Cavanagh 2008), which may increase
in the case of separation. For example, Mak et al. (2010) reported that adolescents
from single-parent and no-parent families of Hong Kong Chinese had higher
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substance use, and hypothesised that this relationship is mediated by poorer commu-
nication with the absent father. In this perspective, children who have experienced the
separation or the death of a parent are more vulnerable compared to those who are
born in never-married single-parent families, but less vulnerable than those living in
step-families (who have to spend an additional period of adjustment). In other words,
as suggested by literature, it would be the number of family transitions that matters
(Cavanagh 2008; Cavanagh and Huston 2008; Magnuson and Berger 2009; Hofferth
and Goldscheider 2010). Biblarz and Gottainer (2000) suggest that there might be a
difference also between children who underwent parental separation and those who
underwent a parents’ death. These differences are in terms of conflicts (i.e. divorce
might lead to hostile feelings toward the the father, while orphans might develop a
positive inner construction of fathers), parental behaviour (i.e. widowed parents have
more traditional life styles than divorced ones), and economic (widows have a greater
financial support after husband’s death, than what divorced mothers have after
separation).

Research has also emphasised the role of parental behaviours. Parents who are not
married or become divorced/widowed generally exhibit less healthy behaviour than
parents in married couples (see Lee et al. 2005, for a discussion) and this, in turn, may
have an influence on their children. According to social learning theory (Bandura
1977, 1986), indeed, parents’ actions may be emulated by children: thus, for example,
the children of parents who are smokers are more likely to smoke than those of non-
smoking parents (Hill et al. 2005; Rainio et al. 2008; Brown and Rinelli 2010) and
similarly for other risky and healthy types of behaviour (Bere and Klepp 2004; Gross
et al. 2010). Research also shows some contradictory findings: in their review of
researches assessing the association between adolescent smoking and parent
smoking, Avenevoli and Merikangas (2003) cited reports regarding the non-
significant effects of current parental smoking; similarly, in their review of studies
on parental correlates of children’s physical activity level, Gustafson and Rhodes
(2006) found that some researchers reported weak or no correlation between the
physical activity patterns of parents and children.

Lastly, what is commonly called family functioning - the quality of interactions and
relationships between family members – may be an important mechanism in the
connection between family structure and children behavioural outcomes. Limited pa-
rental contacts are widely acknowledged disadvantages of separated parents families
(Kelly 2003) and the patterns of parent–child interaction may confound the relationship
between specific types of families and adolescents’ “outcomes” since it has an effect on
children’s behaviour (Shek 1997). For example, it has been shown that greater perceived
support protects against substance use (Wills et al. 2004; Brown and Rinelli 2010),
whereas negative relationships, such as family conflicts, predict greater use (Aquilino
and Supple 2001). Similarly, a positive environment, in which the family has meals
together, has been found to reduce the risks of disordered eating behaviour (Neumark-
Sztainer et al. 2004) and parental support promotes children’s physical activity (Sallis
et al. 2000). In fact, family functioning is not necessarily connected with family
structure, since in several cases, children whose parents were still together experience
more conflicts than those whose parents broke up but still had good contacts.
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As Barrett and Turner (2006) emphasised, most previous studies focus on a single
aspect of these possible mechanisms. Thus, it is not clear whether differences across
family types really mean that family structure affects children’s health behaviour, or
whether it is simply the spurious effect of the changing socio-economic circumstances
and relationship characteristics (e.g. family functioning) of single-parent families and
step-families compared with those typical of families formed by both married biological
parents. Some researches considering family structure together with socio-economic
status and parental behaviour (Griesbach et al. 2003) and other factors, such as the
quality of the parent–child interaction (Barrett and Turner 2006; Brown and Rinelli
2010), have shown that the different characteristics of different families do not always
explain the higher percentage of at risk behaviour among adolescents in some families.

3 Data and Methods

3.1 Measures

We use data from the Multipurpose survey “Aspects of Daily Life,” conducted in
Italy by the Italian Statistical Institute (ISTAT). This survey has been conducted
yearly since 1993 on nationally representative cross-sectional samples of about
20,000 households per year. It uses the paper-and-pencil interview technique and is
based on face-to-face interviews and self-administered questionnaires. A complex
sampling pattern based on stratification of municipalities according to their demo-
graphic size is used (for details on stratification and selection of sample units, see
methodological notes, available at: http://en.istat.it/salastampa/comunicati/non_calendario/
20100512_00/methodology.pdf). Besides socio-demographic characteristics, several items
covering health, lifestyle, and social behaviour for each household member (aged over 11)
are recorded, together with information on the family’s socio-economic status and struc-
ture, and satisfaction within family relationships. In the present work, we use data from the
2005–2009 rounds.1 Adolescents’ health behaviour, family structure and family charac-
teristics were measured in the following ways.

Smoking Status Current smoking behaviour was assessed by the question “Do you
smoke at present?” Three response alternatives were offered: “Yes,” “I used to
smoke,” and “I have never smoked.” Adolescents’ smoking status was defined
through three categories in descriptive analyses: smokers, ex-smokers, and non-
smokers; in all subsequent analyses, “never-smokers” were compared with “ever-
smokers” (including both ex-smokers and current smokers).

Alcohol Use Drinking behaviour was investigated by various questions aimed at assessing
lifetime drinking habits, drinking in the past 12 months, and current use of wine, beer, and
spirits. The survey also recorded whether respondents had ever experienced “binge drink-

1 Using several rounds of the same survey allows us to have a sufficient number of cases for robust results,
even for the smaller groups, e.g., those living in step-families.
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ing”. This was measured by a question which asked whether, during the past 12 months, the
interviewee had drunk six or more alcoholic drinks one after the other.We chose to focus on
this behaviour, since it is more risky than the general consumption of alcohol.

Physical Activity The survey provides separate items for playing sports and engaging
in some kind of other physical activity. In particular, whether individuals play sports
habitually or only occasionally is examined; for those who do not engage in sports
either habitually or occasionally, questions cover how often (never/less than once a
month/at least once a month/at least once a week) some types of physical activity are
practiced (such as walks of about two kilometres, swimming or cycling). For our
descriptive analysis, we constructed a categorical variable distinguishing individuals
who habitually play sports, play sports only occasionally, engage only in some kinds
of physical activity, and sedentary individuals. In the multivariate analyses, adoles-
cents were distinguished according to whether they were sedentary or not.2

Consumption of Fruit and Vegetables Respondents were asked the frequency with
which they consumed several items of food, including fruit and vegetables, and how
many days (in a week) they usually consumed different kinds of food. The five
response categories were “not at all,” “less than once a week,” “several times a
week,” “once a day,” and “more than once a day.” A dichotomous variable defined
daily consumers of fruit and vegetables3 as those who answered that they ate fruit and
vegetables at least once a day.

Family Structure This was defined according to the family ties between young
children and adults in the household, and parents’ marital status. In this way, seven
categories of families were distinguished:

& Both married biological parents, married: adolescents lived with both their mar-
ried biological parents.

& Both unmarried biological parents, cohabiting: adolescents lived with both their
unmarried biological parents.

& Step-families: adolescents lived with their father and his partner or with their
mother and her partner.

& Widowed single-parent families: adolescents lived with either their father or their
mother but not with both, and did not live with a step-parent after the death of a parent.

& Separated4 single-parent families: adolescents lived with either their father or their
mother but not with both, and did not live with a step-parent after their parents’
marital dissolution.

2 Keeping the physical activity variable as four ordinal categories does not provide different results than
those obtained with a binary variable.
3 The World Health Organization recommends eating at least five portions of fruit and vegetables every
day, but few children reach this target. In Italy, as a consequence, we use a less restrictive measure of a good
diet.
4 This category also includes single-parent families with divorced parents. It should be noted indeed that,
according to Italian law, couples may be divorced only after 3 years of legal separation and that many
couples do not even try to go through divorce procedures and remain “separated”. For this reason, in this
work, the term “separated” is used with reference to parents having undergone marital dissolution, and
includes both separated and divorced persons.
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& Never-married single-parent families: adolescents lived with either their father or
their mother, who had never been married to each other and who did not have a
live-in partner.

& Non-parental families: adolescents did not live with their father, mother, or a step-
parent. Since less than 1 % (41 observations, or 0.4 %) of the adolescents aged
14–17 of our sample lived in non-parental families, these cases were removed
from the following analyses. No meaningful analyses could be carried out on such
a small group.

In addition, the number of siblings was controlled for, but not the pres-
ence of other family members, since very few adolescents in our sample
lived with family members other than their siblings and parents. Nor do we
distinguish between adolescents living with their biological parents and those
living with adoptive parents, as this information was not available in our
data. However, as the number of adoptive parents is very low in Italy,5 even
if this information had been available, it could not have been used, due to its
low prevalence.

Family Socio-Economic Status Several of the survey questions can be used as
measures of a family’s socio-economic status. Families were asked about the
quality of the neighbourhood in which they lived, the quality of their accom-
modation, and which durable goods they possessed, and three indices were
constructed for each of these aspects. They were built as weighted averages of
items (see Table 3, Appendix), in which the weights were inversely proportion-
al to the coefficient of variation of each item. For example, if we examine the
last index (possession of durable goods), in this way we give greater weight to
goods which are owned by a large percentage of families, and a lower weight
to ones which are owned by only a small percentage of families. Each index
value ranges from 0 to 1 (higher values indicating higher socio-economic
status) and is considered as continuous variable. This approach is similar to
that used by Aassve et al. (2007) with European Community Household Panel
data. In addition, the highest educational level obtained by at least one parent
was considered as a measure of family socio-economic status. We also con-
trolled for parents’ employment status, distinguishing families with both co-
resident parents unemployed or inactive from those in which at least one parent
was employed or retired. Lastly, parental age was controlled for by averaging
parents’ age if adolescents lived with two parents. This serves as a proxy of
parents’ cohort, and our expectation was that different cohorts would have
different parenting standards (e.g., younger cohorts would on average have a
lower level of monitoring than older cohorts).

Parental Behaviour In order to take into account the possible influence of
parental behaviour, health behaviour reported by both (co-resident) fathers and
mothers were considered. For parental smoking status, families were divided in

5 Analyses based on data from another survey (the nation-wide representative survey “Families and Social
Subjects”) conducted in Italy in 2009 showed that, of women aged 15 and over, only 0.4 % had at least one
adopted child.
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two groups: those without a smoking parent, and those with one or both
smoking parents. A similar categorisation was used to identify parents who
were ex-smokers. Parental alcohol use was considered through the daily con-
sumption of wine and beer. Excessive drinkers were defined as men consuming
more than three alcoholic units6 per day and as women consuming more than
two units per day.7 Children with parents who were not excessive drinkers were
distinguished from those who had at least one parent who drank to excess. As
regards physical activity, parents who did not engage in sports either habitually
or occasionally and who did not practise any other form of physical activity
were defined as sedentary. In this way, families were distinguished according to
whether they had at least one sedentary parent. Parental diet behaviour was
measured by the daily consumption of fruit and vegetables, and parents who
were daily consumers were distinguished from those who reported the opposite.
Families were grouped into two categories according to whether they contained
no parents who did not consumed fruit or vegetables daily, and those with one
or two parents who did.

Adolescents’ Satisfaction with Family Relationships We did not have an accurate
measure of family functioning, but a question asking children to evaluate their
satisfaction with family relationships was taken as a proxy of this aspect. In particular,
all household members aged over 14 were asked whether they were satisfied with
their family relationships, with reference to the past 12 months. Four responses were
possible: “a lot”, “quite”, “so-so”, and “not at all”. In the following analyses,
adolescents who were a lot or quite satisfied were distinguished from the other two
response groups.

3.2 Descriptive Analyses

Table 1 lists the percentages of types of health behaviour among adolescents
aged 14–17, by family structure. The findings are in line with previous litera-
ture showing that health behaviour during adolescence varies according to
family structure. In particular, adolescents living in families other than those
with both married biological parents are significantly more likely to smoke.
Teenagers in step-families have particularly high levels of smokers. As regards
binge drinking, the differences according to family structure were less strong
(and are not significant), but they did depend on the number of parents:
adolescents living with only one parent had higher levels of this at risk
behaviour than those living with two parents. Sports and physical activities
were more common among adolescents living with both married biological

6 One alcoholic unit is the quantity of alcohol contained in a small glass (125 ml) of wine, a can (330 ml) of
beer, or a small glass (40 ml) of spirits.
7 These thresholds were used following Italian Ministry of Health guidelines.
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parents (even if differences are not strongly significant); conversely, the per-
centage of sedentary adolescents was highest among those living in step-
families. Among teenagers living with only one parent, those who had suffered
the death of a parent had the highest level of sedentary lifestyle. Adolescents
living with unmarried biological parents were also more frequently sedentary
than those with married parents. Lastly, the daily consumption of fruit and
vegetables was slightly lower among adolescents living with separated or
widowed single parents than those living with both married biological parents. Teen-
agers living with unmarried biological parents showed the lowest consumption of fruit
and vegetables. Surprisingly, those living in step-families or never-married single-parent
families more frequently had better diets than those in traditional families with both
married biological parents.

Table 1 Health behaviour among adolescents aged 14–17 according to family structure

Family structure Both married
biological
parents

Both
unmarried
biological
parents

Step-
families

Widowed
single
parent

Separated
single
parent

Never-
married
single
parent

Total

Health behaviour

Current smoking behaviour

Yes 7.1 11.4 16.7 12.6 12.2 12.2 7.9

In the past 3.6 4.5 6.3 6.6 3.7 6.5 3.8

Never smoked 89.3 84.1 77.0 80.8 84.1 81.3 88.3

Significance of a χ2 for differences across family structure: p<0.01

Total=100 8,337 132 174 271 778 123 9,815

Binge drinking

No 92.4 92.6 93.4 90.2 90.6 90.8 92.2

Yes 7.6 7.4 6.6 9.8 9.4 9.2 7.8

Significance of a χ2 for differences across family structure: not significant

Total=100 8,192 122 167 265 759 119 9,624

Sports and physical activity

Continuatively 48.5 42.1 39.5 39.9 44.8 47.1 47.7

Only occasionally 14.1 12.0 16.4 16.9 15.1 10.8 14.2

Physical activity 19.2 23.3 19.8 20.3 19.7 22.3 19.4

Sedentary 18.2 22.6 24.3 22.9 20.4 19.8 18.7

Significance of a χ2 for differences across family structure: p=0.06

Total=100 8,310 133 177 271 783 121 9,795

Daily consumption of fruit and vegetables

Neither fruit
nor vegetables

25.4 33.1 23.9 25.8 27.5 24.4 25.6

Yes, daily 74.6 66.9 76.1 74.2 72.5 75.6 74.4

Significance of a χ2 for differences across family structure: not significant

Total=100 8,409 133 176 267 777 123 9,885
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3.3 Multivariate Analyses

As previously noted, results showing associations between family structure and
adolescent health behaviour may depend on factors such as family satisfaction,
parental behaviour, and economic resources. In order to assess whether family
structure had an independent effect on adolescents’ health behaviour, separate mul-
tivariate analyses were carried out for each one, entered as a dependent variable; other
variables, such as family structure, family satisfaction, family socio-economic status,
and parental behaviour were considered as covariates. Each year of the survey (from
2005 to 2009) was also controlled for.8 Other background factors of adolescents, such
as their gender, age, region of residence, and number of siblings, were considered as
control covariates.

Dependent dichotomous variables (smoking status, binge drinking, sedentary
lifestyle, daily fruit and vegetable consumption) were analysed with logistic regres-
sion models.

Table 2 lists the coefficients of the final9 models describing adolescents’
health behaviour: a positive coefficient indicates an higher risk of unhealthy
behaviour with respect the baseline category, while a negative value indicates a
lower risk. In order to assess which family characteristics potentially alter the
effect of family structure on adolescents’ health behaviour, additional models
were fitted to include groups of explanatory variables, one at a time: the first
model contains only family structure, and family economic well-being indica-
tors, family satisfaction, and parental behaviour were then added. The results
are listed in the Appendix for clarity.

4 Results

Our results show that male adolescents are more likely to engage in at risk
behaviour like smoking and binge drinking, and to have a worse diet than
female adolescents, who are more prone to sedentary behaviour. For example,
the odds of smoking for boys are 1.66 (= exp(0.51)) times the odds for girls.
Teenagers aged 14–15 have a lower risk of smoking, binge drinking and
sedentary behaviour than those aged 16–17. Adolescents living in the northern
regions of Italy are more likely to engage in at risk behaviour but less likely to
be sedentary.

As regards family characteristics, parental behaviour appears to have a very
strong effect on children’s behaviour, particularly as regards at risk behaviour.

8 We actually have also implemented analyses with random intercept and/or random slope taking into
account the fact that data come from several rounds of a survey. However, these models did not increase the
goodness of fit, while they are far less efficient than the model used in the paper.
9 The interactions were not statistically significant.
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Table 2 Factors influencing adolescents’ health behaviour: results from logistic models. Coefficients and
(in brackets) standard errors. Significance at 5 % level with coefficients in bold type

Dependent variable

Smoker or ex-
smoker

Binge-
drinking

Sedentary
lifestyle

No daily consumption of
fruit or vegetables

Year (reference: 2009)

2005 −0.05 (0.12) 0.18 (0.15) −0.30 (0.11) −0.13 (0.09)

2006 0.01 (0.12) 0.36 (0.15) −0.15 (0.11) −0.05 (0.09)

2007 −0.20 (0.12) 0.34 (0.15) 0.06 (0.11) −0.02 (0.09)

2008 −0.22 (0.12) −0.10 (0.16) −0.02 (0.11) 0.06 (0.09)

Gender (ref: female)

Male 0.51 (0.08) 0.98 (0.09) −0.72 (0.07) 0.44 (0.06)

Age (ref: 16–17)

14–15 −1.16 (0.08) −1.03 (0.10) −0.28 (0.07) −0.06 (0.05)

Region of residence (ref: South)

North 0.58 (0.09) 0.68 (0.11) −0.22 (0.08) 0.15 (0.06)

Centre 0.42 (0.11) 0.09 (0.15) −0.01 (0.09) 0.01 (0.08)

Siblings (ref: No)

1 sibling −0.03 (0.10) 0.21 (0.13) 0.11 (0.09) −0.12 (0.08)

2 or more siblings 0.16 (0.12) 0.42 (0.15) 0.25 (0.11) −0.23 (0.09)

Family satisfaction (ref: No)

Yes −0.99 (0.12) −0.71 (0.15) −0.20 (0.13) −0.23 (0.12)

Family structure (ref: both married biological parents)

Both unmarried biological
parents

0.43 (0.28) 0.03 (0.41) 0.01 (0.27) −0.01 (0.24)

Step-families 0.65 (0.22) −0.24 (0.36) 0.41 (0.23) −0.31 (0.22)

Widowed single parent 0.89 (0.21) 0.16 (0.28) 0.13 (0.20) 0.08 (0.18)

Separated single parent 0.59 (0.14) 0.35 (0.17) 0.20 (0.13) 0.19 (0.11)

Never-married single parent 0.88 (0.28) −0.11 (0.45) 0.04 (0.34) 0.14 (0.26)

Quality of residential area 0.14 (0.23) 0.66 (0.29) −0.43 (0.19) −0.14 (0.18)

Quality of accommodation −0.26 (0.39) 1.67 (0.52) −1.35 (0.33) 0.19 (0.31)

Possession of durable goods 0.66 (0.83) −0.17 (0.96) −2.59 (0.52) −0.05 (0.56)

Parents’ employment status (ref: at least one employed)

Both unemployed 0.10 (0.16) −0.31 (0.24) 0.24 (0.12) 0.13 (0.12)

Parents’ educational level (ref: low)

High −0.20 (0.12) −0.08 (0.14) −0.73 (0.12) 0.01 (0.09)

Medium −0.16 (0.08) −0.16 (0.10) −0.38 (0.07) 0.09 (0.06)

Parents’ age −0.01 (0.01) 0.01 (0.01) −0.01 (0.01) 0.01 (0.01)

Parents’ smoking (ref: non-smoking parent(s))

One or both parents smoke 0.63 (0.08) 0.14 (0.10) −0.09 (0.07) 0.03 (0.06)

One or both parents ex-
smokers

0.58 (0.08) 0.20 (0.10) −0.06 (0.07) 0.09 (0.06)
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Family satisfaction has strong effects on at risk behaviour but not on physical
activity. Socio-economic status is only significant for binge drinking and phys-
ical activity. After having controlled for these factors, the effect of family
structure turns out to be significant only for smoking and, partially, for the other at
risk behaviour (binge drinking). Single parenthood has a positive effect on the probability
of smoking: for example, the odds of smoking for adolescents living in separated single-
parent families are 1.81 (= exp(0.59)) times the odds for those living with both married
biological parents; adolescents living in step-families have 1.92 (= exp(0.65)) times the
odds of smoking than the reference group. Adolescents in separated single-parent families
are also more likely to have experienced binge drinking, having an odds of 1.42 times the
odds of other adolescents. Instead, the effect of living with both unmarried biological
parents is never significant.

Table 4 in the Appendix shows that the association between some family types and
adolescent smoking is not confounded by lower economic status, higher parental
smoking, or lower family satisfaction among some family types. Instead, the effect of
living with both unmarried biological parents disappears once family satisfaction is
controlled for. Similarly, as regards physical activity, the effects of widowed and
separated single-parent families, of unmarried biological parents, and of step-families
disappeared once family economic status and parental behaviour, respectively, were
controlled for (Table 6).

5 Discussion

Our study extends the literature on variations according to family structure in the propensity
towards healthy versus at risk behaviour among adolescents by examining explanations for
these differences.

In contrast with many previous studies, which did not always analyse the effect of
family structure controlling for various family characteristic, we simultaneously
examined the influence of family structure, family socio-economic status, parental

Table 2 (continued)

Dependent variable

Smoker or ex-
smoker

Binge-
drinking

Sedentary
lifestyle

No daily consumption of
fruit or vegetables

Parents’ consumption of alcohol (ref: not excessive drinker(s))

One or both parents drink to
excess

0.06 (0.11) 0.53 (0.12) 0.02 (0.09) −0.04 (0.08)

Parents’ physical activity (ref: not sedentary parent(s))

One or both parents
sedentary

−0.18 (0.08) −0.27 (.0.09) 1.81 (0.09) 0.06 (0.06)

Parents’ consumption of fruit and vegetables (ref: daily consumption)

One or both parents are not
daily consumers

0.25 (0.09) 0.13 (0.11) 0.04 (0.08) 1.58 (0.06)
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behaviour, and family satisfaction on children’s health behaviour. In addition, the
definition of family structure was more detailed than usual: in most studies, single-
parent families whose status is due to widowhood are not distinguished from those
due to separation/divorce or those made up of a never-married parent. These single-
parent variations in family structure may give rise to non-identical family environ-
ments; thus, making a distinction between them may be important when examining
the effect of family structure (as suggested, for example, by Biblarz and Gottainer
2000). Single-parent families are distinguished across widowed, never married, and
separated parents. Two-parent families are distinguished across unmarried biological
parents, married biological parents, and step-families.

Some other potentially important factors are not considered in this study, although
including them in future extension to this field of research would be interesting. First of
all, we did not control for the critical role played by peer group (Hussong 2002). In addition,
since children living in single-parent families may be exposed not only to the behaviour of
the custodial parent but also to that of the non-resident parent, the latter is an important factor
which should be included. Unfortunately, both information on peer group and on non-
resident parent was not available for the present analysis. Lastly, we did not control for other
family members (aunts, uncles, grandparents) which might influence child behaviour, but
their prevalence was too low for us to be able to create an additional category with the
available data.

The overall findings of our study are that family structure has a significant effect
on adolescents’ behaviour but, once family characteristics are controlled for, in some
cases this effect becomes non-significant. In particular, for lifestyle behaviour such as
physical activity and diet, the negative effect of some family types (living with
unmarried biological parents, or in separated or widowed single-parent families as
regards physical activity, and living with unmarried biological parents as regards diet)
is confounded by family socio-economic status, as these family types are of poorer
socio-economic status.

Instead, the effect of family structure on adolescents’ smoking habits persists
when all other household characteristics are controlled for. A similar result has
been obtained also in some other countries, particularly for adolescents living in
step-families (Griesbach et al. 2003). One natural explanation for this is poorer
parental monitoring and less provision of supervision in single-parent families
and step-families than that provided in two-biological-parent families (see Otten
et al. 2007). However, this explanation is not completely consistent with
findings on binge drinking, which is only partially affected by family structure.
We may therefore hypothesise that the prevalence of binge drinking among
adolescents does not really depend on the level of parental monitoring, but is
also affected by other factors: the family satisfaction effect is very strong, so
intergenerational conflict may be much more important than the level of
supervision (as found in some European studies, see, for example, Breivik
et al. 2009; Mak et al. 2010). This was not measured in our study, but it is
probably associated with the measure of family functioning which we used.
Smoking is affected by both intergenerational conflict and the level of parental
monitoring, and this is why the family structure effect is significant for this
behaviour. Hence, this analysis could be extended by using better measures of
conflict and monitoring levels, in order to test this hypothesis.
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Appendix

Table 3 Variables used to calculate indices of well-being

Measure of well-being Items

Durables Having a dish-washer

Having a washing machine

Having a video recorder

Having a video camera

Having a hi-fi stereo system

Having a dish aerial

Number of cars

Number of colour TVs

Number of mobile phones

Having a PC

Quality of residential area Dirty streets

Parking is difficult

Public transport is difficult

Heavy traffic

High pollution

Noisy neighbourhood/

High risk of criminality

Unpleasant smells

Poor street illumination

Poor road surface

Green areas far away

Quality of accommodation conditions Number of rooms per person

Number of bathrooms per person

Having a terrace or a balcony

Having a private garden

House expenses are too high

House is too small

House is too far from relatives

Irregular water supply

House is in poor state of repair
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Table 4 Factors influencing adolescents’ smoking behaviour (logistic models describing risk of being a
smoker or ex-smoker). Coefficients and (in brackets) standard errors. Significance at 5 % level with
coefficients in bold type

Model 1 Model 2 Model 3 Model 4

Intercept −2.12 (0.12) −1.96 (0.82) −1.04 (0.83) −1.95 (0.94)

Year (reference: 2009)

2005 −0.17 (0.10) −0.18 (0.11) −0.17 (0.11) −0.05 (0.12)

2006 −0.05 (0.10) −0.01 (0.11) −0.01 (0.11) 0.01 (0.12)

2007 −0.20 (0.10) −0.22 (0.11) −0.24 (0.12) −0.20 (0.12)

2008 −0.17 (0.10) −0.22 (0.11) −0.22 (0.11) −0.22 (0.12)

Gender (ref: female)

Male 0.36 (0.06) 0.43 (0.07) 0.45 (0.07) 0.51 (0.08)

Age (ref: 16–17)

14–15 −1.08 (0.07) −1.11 (0.08) −1.12 (0.08) −1.16 (0.08)

Region of residence (ref: South)

North 0.59 (0.07) 0.64 (0.08) 0.62 (0.08) 0.58 (0.09)

Centre 0.34 (0.10) 0.43 (0.11) 0.42 (0.11) 0.42 (0.11)

Siblings (ref: No)

1 sibling 0.01 (0.09) −0.01 (0.09) −0.04 (0.10) −0.03 (0.10)

2 or more siblings 0.20 (0.10) 0.19 (0.11) 0.16 (0.11) 0.16 (0.12)

Family satisfaction (ref: No)

Yes −1.02 (0.11) −0.99 (0.12)

Family structure (ref: both married biological parents)

Both unmarried biological parents 0.49 (0.25) 0.53 (0.26) 0.47 (0.26) 0.43 (0.28)

Step-families 0.82 (0.19) 0.86 (0.20) 0.82 (0.20) 0.65 (0.22)

Widowed single parent 0.65 (0.17) 0.76 (0.18) 0.71 (0.18) 0.89 (0.21)

Separated single parent 0.47 (0.11) 0.46 (0.12) 0.36 (0.13) 0.59 (0.14)

Never-married single parent 0.70 (0.25) 0.66 (0.27) 0.62 (0.28) 0.88 (0.28)

Quality of residential area 0.11 (0.22) 0.11 (0.23) 0.14 (0.23)

Quality of accommodation −0.57 (0.36) −0.47 (0.37) −0.26 (0.39)

Possession of durable goods 0.56 (0.36) 0.62 (0.73) 0.66 (0.83)

Parents’ employment status (ref: at least one employed)

Both unemployed 0.13 (0.15) 0.12 (0.15) 0.10 (0.16)

Parent’s educational level (ref: low)

High −0.19 (0.11) −0.20 (0.11) −0.20 (0.12)

Medium −0.16 (0.08) −0.16 (0.08) −0.16 (0.08)

Parents’ age −0.01 (0.01) −0.01 (0.01) −0.01 (0.01)

Parents’ smoking (ref: non-smoking parent(s))

One or both parents smoke 0.63 (0.08)

One or both parents ex-smokers 0.58 (0.08)

Parents’ consumption of alcohol (ref: not excessive drinker(s))

One or both parents drink to excess 0.06 (0.11)

Parents’ physical activity (ref: not sedentary parent(s))

One or both parents sedentary −0.18 (0.08)

Parents’ consumption of fruit and vegetables (ref: daily consumer(s))

One or both parents are not daily consumers 0.25 (0.09)
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Table 5 Factors influencing adolescents’ drinking behaviour (logistic models describing risk of having
experienced binge drinking). Coefficients and (in brackets) standard errors. Significance at 5 % level with
coefficients in bold type

Model 1 Model 2 Model 3 Model 4

Intercept −3.28 (0.16) −5.42 (1.03) −4.75 (1.04) −4.82 (1.13)

Year (reference: 2009)

2005 0.24 (0.13) 0.19 (0.14) 0.20 (0.14) 0.18 (0.15)

2006 0.32 (0.13) 0.29 (0.14) 0.29 (0.14) 0.36 (0.15)

2007 0.38 (0.15) 0.31 (0.14) 0.30 (0.14) 0.34 (0.15)

2008 −0.04 (0.13) −0.06 (0.14) −0.06 (0.14) −0.10 (0.16)

Gender (ref: female)

Male 0.83 (0.08) 0.88 (0.09) 0.88 (0.09) 0.98 (0.09)

Age (ref: 16–17)

14–15 −1.10 (0.09) −1.07 (0.09) −1.07 (0.09) −1.03 (0.10)

Region of residence (ref: South)

North 0.81 (0.09) 0.74 (0.10) 0.72 (0.10) 0.68 (0.11)

Centre 0.14 (0.13) 0.10 (0.14) 0.09 (0.14) 0.09 (0.15)

Siblings (ref: No)

1 sibling 0.15 (0.11) 0.13 (0.12) 0.12 (0.12) 0.21 (0.13)

2 or more siblings 0.30 (0.12) 0.30 (0.14) 0.29 (0.14) 0.42 (0.15)

Family satisfaction (ref: No)

Yes −0.71 (0.14) −0.71 (0.15)

Family structure (ref: both married biological parents)

Both unmarried biological parents 0.02 (0.36) 0.03 (0.38) 0.00 (0.38) 0.03 (0.41)

Step-families −0.29 (0.32) −0.25 (0.34) −0.29 (0.34) −0.24 (0.36)

Widowed single parent 0.34 (0.22) 0.38 (0.24) 0.34 (0.24) 0.16 (0.28)

Separated single parent 0.26 (0.14) 0.35 (0.15) 0.27 (0.16) 0.35 (0.17)

Never-married single parent 0.24 (0.33) −0.04 (0.41) −0.10 (0.41) −0.11 (0.45)

Quality of residential area 0.70 (0.27) 0.70 (0.27) 0.66 (0.29)

Quality of accommodation 1.42 (0.48) 1.48 (0.48) 1.67 (0.52)

Possession of durable goods 0.31 (0.89) 0.33 (0.90) −0.17 (0.96)

Parents’ employment status (ref: at least one employed)

Both unemployed −0.43 (0.23) −0.44 (0.23) −0.31 (0.24)

Parents’ educational level (ref: low)

High −0.09 (0.13) −0.09 (0.13) −0.08 (0.14)

Medium −0.15 (0.09) −0.14 (0.10) −0.16 (0.10)

Parents’ age 0.01 (0.01) 0.01 (0.01) 0.01 (0.01)

Parents’ smoking (ref: non-smoking parent(s))

One or both parents smoke 0.14 (0.10)

One or both parents ex-smokers 0.20 (0.10)

Parents’ alcohol consumption (ref: not excessive drinker(s))

One or both parents drink to excess 0.53 (0.12)

Parents’ physical activity (ref: not sedentary parents(s))

One or both parents sedentary −0.27 (.0.09)

Parents’ consumption of fruit and vegetables (ref: daily consumer(s))

One or both parents are not daily consumers 0.13 (0.11)
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Table 6 Factors influencing adolescents’ physical activity behaviour (logistic models describing risk of
being sedentary). Coefficients and (in brackets) standard errors. Significance at 5 % level with coefficients
in bold type

Model 1 Model 2 Model 3 Model 4

Intercept −0.95 (0.09) 4.31 (0.61) 4.49 (0.62) 2.48 (0.71)

Year (reference: 2009)

2005 −0.18 (0.09) −0.25 (0.09) −0.25 (0.09) −0.30 (0.11)

2006 −0.02 (0.09) −0.14 (0.09) −0.14 (0.10) −0.15 (0.11)

2007 0.12 (0.08) 0.08 (0.09) 0.08 (0.10) 0.06 (0.11)

2008 0.07 (0.08) −0.03 (0.09) −0.02 (0.10) −0.02 (0.11)

Gender (ref: female)

Male −0.64 (0.05) −0.68 (0.06) −0.68 (0.06) −0.72 (0.07)

Age (ref: 16–17)

14–15 −0.18 (0.05) −0.22 (0.06) −0.22 (0.06) −0.28 (0.07)

Region of residence (ref: South)

North −0.79 (0.06) −0.66 (0.07) −0.67 (0.07) −0.22 (0.08)

Centre −0.34 (0.08) −0.16 (0.09) −0.16 (0.09) −0.01 (0.09)

Siblings (ref: No)

1 sibling 0.06 (0.08) 0.09 (0.09) 0.08 (0.09) 0.11 (0.09)

2 or more siblings 0.28 (0.09) 0.28 (0.09) 0.28 (0.09) 0.25 (0.11)

Family satisfaction (ref: No)

Yes −0.20 (0.12) −0.20 (0.13)

Family structure (ref: both married biological parents)

Both unmarried biological parents 0.46 (0.22) 0.18 (0.24) 0.16 (0.24) 0.01 (0.27)

Step-families 0.55 (0.19) 0.44 (0.21) 0.43 (0.21) 0.41 (0.23)

Widowed single parent 0.31 (0.16) 0.04 (0.18) 0.03 (0.18) 0.13 (0.20)

Separated single parent 0.27 (0.09) 0.03 (0.12) 0.01 (0.12) 0.20 (0.13)

Never-married single parent 0.19 (0.26) −0.19 (0.30) −0.20 (0.30) 0.04 (0.34)

Quality of residential area −0.52 (0.18) −0.52 (0.18) −0.43 (0.19)

Quality of accommodation −1.58 (0.30) −1.55 (0.30) −1.35 (0.33)

Possession of durable goods −3.07 (0.49) −3.06 (0.50) −2.59 (0.52)

Parents’ employment status (ref: at least one employed)

Both unemployed 0.35 (0.11) 0.35 (0.11) 0.24 (0.12)

Parents’ educational level (ref: low)

High −1.05 (0.11) −1.05 (0.11) −0.73 (0.12)

Medium −0.56 (0.07) −0.56 (0.07) −0.38 (0.07)

Parents’ age −0.01 (0.01) −0.01 (0.01) −0.01 (0.01)

Parents’ smoking (ref: non-smoking parent(s))

One or both parents smoke −0.09 (0.07)

One or both parents ex-smokers −0.06 (0.07)

Parents’ alcohol consumption (ref: not excessive drinker(s))

One or both parents drink to excess 0.02 (0.09)

Parents’ physical activity (ref: not sedentary parent(s))

One or both parents sedentary 1.81 (0.09)

Parents’ consumption of fruit and vegetables (ref: daily consumer(s))

One or both parents are not daily consumers 0.04 (0.08)
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Table 7 Factors influencing adolescents’ diet (logistic models describing risk of not being daily consumers
of fruit and vegetables). Coefficients and (in brackets) standard errors Significance at 5 % level with
coefficients in bold type

Model 1 Model 2 Model 3 Model 4

Intercept −1.09 (0.09) −0.73 (0.57) −0.56 (0.58) −1.68 (0.66)

Year (reference: 2009)

2005 −0.23 (0.07) −0.21 (0.08) −0.21 (0.08) −0.13 (0.09)

2006 −0.15 (0.07) −0.11 (0.08) −0.11 (0.08) −0.05 (0.09)

2007 −0.10 (0.07) −0.10 (0.08) −0.10 (0.08) −0.02 (0.09)

2008 −0.03 (0.07) −0.03 (0.08) −0.03 (0.08) 0.06 (0.09)

Gender (ref: female)

Male 0.38 (0.05) 0.42 (0.05) 0.42 (0.05) 0.44 (0.06)

Age (ref: 16–17)

14–15 −0.03 (0.05) −0.05 (0.05) −0.05 (0.05) −0.06 (0.05)

Region of residence (ref: South)

North 0.09 (0.05) 0.14 (0.06) 0.14 (0.06) 0.15 (0.06)

Centre −0.02 (0.07) −0.00 (0.08) 0.00 (0.08) 0.01 (0.08)

Siblings (ref: No)

1 sibling −0.13 (0.06) −0.11 (0.07) −0.11 (0.07) −0.12 (0.08)

2 or more siblings −0.16 (0.07) −0.16 (0.08) −0.17 (0.08) −0.23 (0.09)

Family satisfaction (ref: No)

Yes −0.20 (0.10) −0.23 (0.12)

Family structure (ref: both biological married parents)

Both unmarried biological parents 0.41 (0.19) 0.35 (0.20) 0.34 (0.20) −0.01 (0.24)

Step-families −0.14 (0.18) −0.17 (0.19) −0.18 (0.19) −0.31 (0.22)

Widowed single parent 0.02 (0.15) −0.09 (0.16) −0.11 (0.16) 0.08 (0.18)

Separated single parent 0.09 (0.09) 0.04 (0.10) 0.03 (0.10) 0.19 (0.11)

Never-married single parent −0.05 (0.22) 0.13 (0.23) 0.13 (0.23) 0.14 (0.26)

Quality of residential area −0.15 (0.16) −0.15 (0.16) −0.14 (0.18)

Quality of accommodation −0.03 (0.27) −0.00 (0.27) 0.19 (0.31)

Possession of durable goods −0.31 (0.49) −0.29 (0.49) −0.05 (0.56)

Parents’ employment status (ref: at least one employed)

Both unemployed 0.26 (0.11) 0.26 (0.11) 0.13 (0.12)

Parents’ educational level (ref: low)

High −0.11 (0.08) −0.11 (0.08) 0.01 (0.09)

Medium 0.01 (0.06) 0.00 (0.06) 0.09 (0.06)

Parents’ age 0.00 (0.01) 0.00 (0.01) 0.01 (0.01)

Parents’ smoking (ref: not-smoking parent(s))

One or both parents smoke 0.03 (0.06)

One or both parents ex-smokers 0.09 (0.06)

Parents’ alcohol consumption (ref: not excessive drinker(s))

One or both parents are excessive drinkers −0.04 (0.08)

Parents’ physical activity (ref: not sedentary parent(s))

One or both parents sedentary 0.06 (0.06)

Parents’ consumption of fruit and vegetables (ref: daily consumer(s))

One or both parents are not daily consumers 1.58 (0.06)
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