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Abstract
Aim: We study how multigenerational socioeconomic circumstances influence adolescents’ smoking.

Previous studies have shown that low academic achievement as well as parents’ low socioeconomic

circumstances are associated with adolescents’ smoking, but there are few studies on grandparents’

influence on their grandchildren’s smoking. For the chain of three generations, we hypothesise that high

socioeconomic circumstances of both parents and grandparents decrease the probability of smoking and

adolescents” own education and circumstances contribute to this association. We further investigate the

role of intergenerational social mobility.

Method: Survey data from 1979 to 1997 on 12-18-year-old Finns (N=54487) were linked with 1970-

2009 registry-based data of their grandparents, parents and themselves. Socioeconomic circumstances

among parents and grandparents were measured by socioeconomic status (SES), education and material

resources and among adolescents by academic achievement, educational orientation, family structure and

parental smoking. Logistic regression analysis was used to study the associations.

Results: Associations of adolescent smoking with grandparental socioeconomic circumstances were

weak and mediated through parental circumstances. Parental smoking and divorce, and living in a non-

intact family increased smoking. Adolescents’ low academic achievement and orientation to low

education level were the most important predictors of smoking. Upward intergenerational social mobility

between fathers and children decreased the risk of smoking, whereas downward mobility increased it.

Conclusion: The influence of grandparents’ low socioeconomic circumstances on grandchildren’s

smoking is mediated through parents’ socioeconomic circumstances. Low academic achievement in

adolescence is a strong predictor of smoking, and adolescents orient towards the group of their future

education level, not that of their parents.
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Background

Among adult populations, socioeconomic inequalities in health caused by tobacco smoking are well
known; those with low education and low socioeconomic status (SES) smoke more than those with high
education and high SES.*? Adolescent smoking has shown a similar pattern when parents’ SES or
education has been used as a measure of SES.?® However, the associations have usually been weak and
in some studies they have not been found.>” West and Sweeting® have presented an equalisation
hypothesis to explain the lack of or a weak association of SES and health in adolescence. Peer and school

influences during adolescence may create homogeneity in health behaviours. It is therefore argued that

the developmental processes of adolescence and the potentially equalizing influences diminish the effects

of family SES on health behaviours.

Low academic achievement during the school years, low educational orientation and low aspirations for
future education are strong determinants of adolescent smoking.*5°Low academic achievement is also

astrong predictor of early school dropout and unsuccessful transition to secondary education*®** and thus

a critical factor in determining the educational level an adolescent will have in adulthood as well as
his/her later life course in general.l? Academic achievement and the selected educational path in

adolescence have been used as measures of adolescents’ future SES.*?*3

Family socioeconomic circumstances, usually measured by parental indicators_like education, socio-

economic position or material resources, as well as parent-child interactions, affect adolescents’

academic achievement and behaviours.!*'® Very few studies have included grandparents when
investigating the association between SES and child health behaviour.252 Life expectancy has increased
across Western countries and the proportion of children with living grandparents has increased.2

Consequently, grandparents may now have more interaction with their grandchildren and invest more
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resources in them than in the past.22?® Interaction between generations, e.g. how much contact the

generations have and how intensively the generations are together may include transmission or

reinforcement of behaviour-related traditions. For example, a recent study found a direct relationship

between adolescent smoking and grandparents’ smoking.2*

An element in the interaction between generations is the transmission of material resources and socio-
cultural factors.2 It is possible that resource-based constraints will limit poorer families’ investment in
their children’s education, which may generate a cycle of educational inequalities in each successive
generation.2® Thus, the so-called process of embodiment of social inequalities, which is said to happen
within individuals,2” might either strengthen or weaken during a chain of generations possibly sharing

similar economic resources, socio-cultural circumstances and traditions. Inequalities in education have

also been explained by the rational action theory.?®?° It is argued that because of their own high status,

parents with high education invest more in the education of their children as they envisage high SES for

them resulting from their high adult education level. On the contrary, because of the high investment

required to yield an additional status gain, parents with low education tend to invest less in the education

of their children, consequently, these children end up with low adult education level.?®?° Evidence shows

that a low share of resources or experiencing a low rank compared to one’s reference groups may be
reflected in health behaviours.222L A recent study that explored the association between an adolescent’s

smoking and grandparental SES found that lower levels of grandparental schooling were associated with

smoking among grandchildren.’® For a chain of three generations, we hypothesise that a high

socioeconomic position, high education and better material resources of both parents and grandparents

add to the probability of non-smoking among the offspring.

Aims



We studied how socioeconomic circumstances of parents and grandparents (SES, education and material

resources), the adolescent’s academic achievement at school, his/her educational orientation (measured
as education level in adulthood) and parental smoking were associated with adolescent smoking. We

further investigated, whether smoking in adolescence was associated with intergenerational social

mobility, the child going upward or downward in the social hierarchy compared to his/her parents. These

results will increase the understanding of the origin of socio-economic health inequalities and the role of

different generations in this process.

Methods

Study design and data

The study design is presented in the supplementary figure (Figure S1)._Data from the Adolescent Health
and Lifestyle surveys (AHLS) were linked with census and registry data from Statistics Finland

concerning the survey participants and their parents and grandparents using unique identification

numbers (Table S1). The data from Statistics Finland covered censuses every fifth year from 1970 to

1995 and yearly registry data from 2000 until the end of 2009. Statistics Finland had constructed family

formation data to link generations.

The AHLS were conducted in 1979, 1985, 1987, 1991, 1993, 1995 and 1997 (N=54487) using nationally

representative samples of 12-, 14-, 16-, and 18-year-olds based on birthdays of those born in June, July

and August in order to minimise the age range, because smoking increases rapidly in teenage. The

participants were drawn from the Population Register Centre. Self-administered questionnaires were sent

in February, followed by two re-inquiries to non-respondents. The data collection methods, timing of the

survey, age and questions were maintained as similar as possible to ensure the comparability of the results

in various study years. The average response rate across the surveys_was 79.1% (N=54487): 72.2%
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(N=25420) for boys and 86.3% (N=29067) for girls. The participation was voluntary and the Ethics

Committees of the Department of Public Health at the University of Helsinki and the Pirkanmaa Hospital

District, Finland, approved the AHLS study protocol.

Statistics Finland linked the two data sets in accordance with a contract specifying the rights and duties

of the respondents and the Statistics Finland. The Institutional Review Board of Statistics Finland and

the Data Protection Ombudsman approved the data linkages. The Data Protection Ombudsman is an

independent public office with the responsibility of representing the public interest in matters of data

protection in Finland. Identification of the study participants was withheld from the investigators at all

stages of the study. The Joint Commission on Ethics of the University of Turku and the Turku University

Hospital stated that no human rights were violated in the research protocol and approved it.

In the earlier censuses, children (in this study parents) who were no longer living with their parents (in
this study grandparents) during the time of the census could not be linked to their families, which explains
the large number of missing grandparents (Table 1). Part of the missing information is due to the late

digitalisation of censuses (from 1970 onwards only).

In order to find out, if there was a selection bias between those who had a grandparent and who did not,

we compared these groups. The response rate in the AHLS was slightly higher among adolescents who

had no grandparents (80.2%) compared to those who had at least one (78.6%). In further analysis of
adolescent smoking rates, we found that the proportion of smokers was nearly similar among those with
no grandparents (25.6%) and those who had at least one (24.2%), p=0.001.

Among adolescents who did not have at least one grandparent, 17.3% had poor, 34.5% had average,

26.4% had good and 21.8% had excellent school achievement. The corresponding proportions among
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those with at least one grandparent were: poor (13.4%), average (36.0%), good (29.4%) and excellent
(21.3%), p<0.001. Furthermore, among adolescents who did not have any grandparent, 13.5% had low,
64.5% had middle and 22.0% had high adult education level, while among those who had at least one
grandparent, the corresponding proportions were low (9.5%), middle (57.1%) and high (33.3%),

p<0.001.

Outcome: adolescent smoking

Smoking was defined differently for each age group to reflect the process of smoking initiation and to

have enough smokers in each age group; for12-year-olds, smokers were those who had smoked more

than two cigarettes; for 14-year-olds, smokers were those had smoked more than 50 cigarettes in their

lifetime; and for 16-18-year-olds_smokers refers to those who smoked daily. The 659 (1.2%) missing

cases of smoking were excluded from the analysis. Of the smokers, 50.1% were girls.

Parental and grandparental variables

Socioeconomic circumstances
Socioeconomic circumstances followed the classifications of Statistics Finland.®2 Because adolescent
smoking was measured at the ages of 12 to 18 years, we formed variables that described their parents’

and grandparents’ socioeconomic circumstances nearest to the age when the adolescent was 15 years old,

because yearly estimates were not available. Socioeconomic measures within five years of the child’s

15" birthday were used_because age 15 corresponds best to the mean age of adolescence (12-18 years).

Furthermore, during five years, parents’ and grandparents’ socioeconomic factors change quite little.

Grandparents’ information was combined from paternal and maternal sides. If both grandparents



belonged to the same category of socioeconomic circumstances, this category was used. If they belonged

to different categories, the higher category was selected.

Socioeconomic status (SES) was classified to upper white-collar, lower white-collar, blue-collar,
agricultural entrepreneur, other (pensioners, students, those in military service) and unknown. For
parents, the unknown category also included those who had died before the AHLS survey. Education
was classified according to years of schooling: low (9 years or less), middle (10-12 years) and high
education (over 12 years). Material resources were measured by the ownership of the dwelling classified
as owner-occupied (owns a house or shares in the housing unit), rented (living in a rented apartment) or

unknown (no information or the parents had died).

Unemployed persons had at least one month of unemployment or unemployment pension during the
preceding 12 months. The classification was: not unemployed, unemployed, unknown, which included
those who were retired or outside of workforce for any reason. Most grandparents had retired, and this

variable was not used for them.

Father’s and mother’s smoking were reported by their children: does not smoke, stopped smoking, or

smokes.

Adolescent variables

In the surveys, adolescents reported family structure: lives with both parents (intact family) or not (non-

intact- all other family types, e.g. one parent family or living with stepparents). Parental divorce within




5 years before or after the survey (yes/no) and parental death by the time of the survey (yes/no) were

extracted from the registry data.

Academic achievement from the surveys categorised as excellent, good, average, and poor, was measured
differently for 12-14 and 16-18-year-olds. For 12-14-year-olds, the respondent's self-assessment of
his/her school performance in the latest end-of-term school report compared with the class average was
used. In Finland, compulsory education ends at age 16, after which the adolescents can continue to

academic or vocational upper secondary school or end their education. Previous studies have shown that

both performance and the educational track chosen in adolescence are associated with health behaviours

and_socioeconomic_status in_adulthood.’®* As 16-18-year-old adolescents had already chosen an

educational track, their academic achievement was measured by the combination of academic

achievement and the type of the educational track as follows: excellent (academic upper secondary

school, better school performance), good (academic upper secondary school, poor or average school

performance), average (vocational school), and poor (not in school).

Educational orientation was the education level that the respondents had obtained by the age of 29 years,
information obtained from the Registry of Completed Education and Degrees of Statistics Finland. All
survey participants had reached that age by the end of the year 2009. The education level was categorised

as low, middle and high in the same way as for parents and grandparents.

Social mobility was defined using the adolescents’ adult education level (high, middle, low) in relation
to his/her parents’ education level (high, middle, low), separately for father and mother. Stable were
those who stayed on the same level as their parents, while those ending up higher were upwardly mobile

and those ending up lower were downwardly mobile (see the categories in Table 5).
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Statistical analysis

We used logistic regression analysis to study the associations of grandparental, parental and adolescent
variables with smoking. First, we studied age- and sex-adjusted bivariate associations, separately for the
adolescents, parents and grandparents. Second, we conducted multivariate analysis involving parental
and grandparental socioeconomic circumstances in order to investigate whether the associations between
grandparents’ circumstances and adolescent smoking were mediated through parental socioeconomic
circumstances. Next, multivariate models involving all adolescents’, parental and grandparental
variables, which were statistically significant at the bivariate analysis, were fitted to study the
independent associations between smoking and adolescents’, parental and grandparental variables.
Further, we included two-way interactions between adolescents’ education level in adulthood, and
fathers’ and mother’s education. We found statistically significant interactions and constructed two social
mobility measures to indicate the transition from fathers’ and mothers’ educational attainment to
adolescents’ education in adulthood and explored the associations with adolescent smoking. All model
estimates are presented as odds ratios (OR) with 95% confidence intervals (CI). The analyses were

performed using the SPSS package, version 23.

Results

Descriptive statistics

Of all adolescents, 24.8% were smokers. The distributions of the socioeconomic variables of the parents

and grandparents are presented in Table 1 and those of the adolescents in Table 2.

Associations of parental and grandparental socioeconomic circumstances with adolescent smoking
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All grandparental variables were statistically significantly associated with adolescent smoking in the
bivariate models (Table 3). Most associations were weak. Adolescents whose grandparents were blue
collar employees were more likely to smoke compared to the offspring of upper white-collar employees

(OR=1.30, 95% CI1=1.08-1.56, for paternal grandparents and OR=1.27, 95% C1=1.08-1.50, for maternal

grandparents). Adolescents whose maternal grandparents were agricultural entrepreneurs smoked less

compared to those whose maternal grandparents were white collar workers. The odds for smoking were

higher when paternal grandparents had low or unknown education and maternal grandparents had middle,
low or unknown education compared to those with a high education. Smoking was more prevalent among
those whose grandparents did not own their dwellings. All parental socioeconomic variables were
associated with adolescent smoking in the bivariate models (Table 3). The results mainly followed the
same pattern as those for the grandparents. Furthermore, parents’ smoking and unemployment during the
previous year increased adolescents smoking._When all parental and grandparental variables were
simultaneously in a multivariate model, the associations of grandparental socioeconomic variables with
smoking lost their statistical significance (Table S2), suggesting that the grandparents’ effects were

mediated through parents’ circumstances. In the final multivariate models of parents’ variables, only

mother’s rented dwelling and parents’ smoking increased smoking (OR=1.14, CI=1.06-1.23, Table 4).

None of the grandparental socioeconomic variables showed a statistically significant association with

adolescent smoking.

Associations of adolescents’ social circumstances with smoking

In bivariate analysis, living in non-intact families and the experience of parental divorce or death were
related to a higher risk of smoking (Table 2). The odds for smoking were over eight times higher for

those with poor academic achievement compared to those with excellent achievement, and six times
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higher for those with a low educational orientation, compared to those with a high educational orientation

(Table 2).

Final models with grandparents’, parents’ and adolescents’ social circumstances

Final multivariate models showed that adolescents’ own socioeconomic variables had the strongest effect
on their smoking (Table 4). Academic achievement had the strongest effect (Table 4). Adolescents who

had poor academic achievement were more likely to smoke compared with those who had excellent

achievement (OR=5.43, C1=4.96-5.94).

Intergenerational social mobility and adolescent smoking

We found statistically significant interactions between adolescents’ educational orientation and parents’
education. Intergenerational social mobility variables were used to further study these interactions. The
gradients in the associations between social mobility and smoking were consistent so that the higher the
upward social mobility, the lower the likelihood of smoking and the lower the downward mobility, the
higher the likelihood of smoking (Table 5). The future adult education level determined the adolescent

smoking rate, not their parents’ education level.

We also estimated the expected proportion of adolescents within each parental educational category
based on the distribution of the adolescents’ adult education level in the population. Similarly, an
observed proportion was estimated from adolescents’ adult education level in relation to their parents’
education level. It was observed that a higher than expected proportion of children whose parents had
high education ended up with high education, similarly, a higher proportion of those whose parents had

low education ended up with low education (Table 5).
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Discussion

This study investigated the association of socioeconomic circumstances of the family, the adolescent’s

academic achievement at school and educational orientation, and parental smoking with adolescent

smoking. We further examined, whether smoking in adolescence was associated with intergenerational

social mobility between adolescents and their parents. Associations of adolescent smoking with
grandparental socioeconomic circumstances were weak and disappeared when adjusting for parental
socioeconomic circumstances. Parental socioeconomic circumstances also weakly predicted smoking but

parental smoking, parental divorce and the adolescent living in a family where mother and father did not

live together, clearly increased the smoking risk. An adolescent’s academic achievement at school was
the strongest predictor of smoking. The higher the achievement, the lower the likelihood of smoking.
Adolescents’ educational orientation measured by their future education in adulthood was also related to
smoking. A higher than expected proportion of children whose parents had high education ended up with
high education. Similarly, a higher proportion of those whose parents had a low education ended up with
a low education. Upward social mobility decreased the risk of smoking, whereas downward mobility

increased it.

Our findings suggest that parental socioeconomic circumstances mediate the associations of
grandparents’ socioeconomic circumstances with adolescent smoking. This may imply intergenerational
socialisation, which leads to the repetition of transmission of social, emotional, behavioural and
psychological processes between generations.22 Regarding the associations between parental
socioeconomic circumstances and adolescent smoking, our finding of weak associations is consistent

with previous studies®**° and partly support the equalisation hypothesis.® However, we could see an

indirect effect as children of highly educated parents ended up with high education more often than was
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expected and thus had low smoking rates. This finding is consistent with the rational action theory, which

suggests that notion of costs and benefits of higher education by social position of origin contributes to

inequalities in educational attainment.?®?® Our findings support this type of educational inheritance cycle

within the family and its association with smoking during adolescence.

Additionally, we found intergenerational social mobility between adolescents’ education in adulthood
and within parental education. Our findings suggest that downwardly and upwardly mobile adolescents
tend to adopt the risky behaviours of their destination group. These results are consistent with previous
studies among adolescents in Germany® and Ghana,® as well as among young people in France.2 We
further highlight the role of upward social mobility as a potential protective factor against smoking uptake
among adolescents. This finding could also be explained by West and Sweeting’s equalisation
hypothesis.® Behaviours of peers and orientation towards future education may also determine the

adoption of smoking in adolescence._One novel finding in this study is that, in each destination group of

education, adolescents’ smoking rates were nearly the same, independently of their group of origin. This

finding has important implications for the role of education in smoking prevention among adolescents.

Living in a non-intact family and parental divorce were associated with a higher likelihood of smoking
among the children. Family circumstances and critical life events such as divorce have been reported to
influence risky health behaviour among adolescents in previous studies.*** The effects of these family
circumstances on smoking have been documented to persist from childhood through adulthood.3%
Various mechanisms underlying these relationships have been suggested. Some studies link mental
health problems with the relationship between parental divorce and risk taking behaviours, such as
alcohol abuse and cigarette smoking.2>3% Another effect of parental divorce and family structure on

cognitive ability and health may operate through familial SES and smoking, so that higher familial SES
15



can facilitate parents to invest in their children’s education, and in their social and cultural capital. These
investments have returns on cognitive ability and health behaviour including smoking.*®*”An alternative
school of thought suggests that the relationship between smoking and divorce is not attributable to the
divorce per se, but rather family conflict between parents and children, which may be the consequence

of the family structure or the divorce, as well as its processes.

We used a nationally representative data with large samples, which have high response rates, and multiple
socioeconomic variables that captured a wide range of adolescents’ immediate and wider socioeconomic
circumstances, as well as their future orientation. Our findings therefore provide robust evidence of the
effect of socioeconomic circumstances across three generations on adolescent smoking. Previous studies

have used adolescents’ school performance as a proxy for their future SES when measuring social

mobility.>%?8 In this study. we used the adolescents’ adult education level. Our strategy thus strengthens

the measurement of intergenerational social mobility and makes an important contribution to literature.

Our findings are supported by recent studies from Finland and elsewhere, which show the importance of

the association of academic achievement with smoking. Our findings are an extension of previous one

or two-generational studies, which found associations of adolescents’ school achievement with smoking.

There are some limitations. Firstly, only about half of grandparents’ data on the socioeconomic

circumstances were available in the database of Statistics Finland. We were unable to analyse a possible

small bias, which might have resulted from intra-generational clustering of siblings because the data did

not contain that information. We also found that the proportion of those who had poor educational
achievement or low adult education was higher among those who did not have a grandparent compared
to those who had at least one while higher proportion of adolescents who had at least one grandparent
had adult education than those who did not a grandparent. However, the proportion of smokers was nearly

similar among those with no grandparents and those who had at least one. Secondly, respondents who
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did not have or were yet to receive their educational degrees were both categorised as having low
education and hence persons who will obtain their degrees after the end of the follow-up at the age of 29
years have been misclassified as having low education. However, further analysis showed that the
proportion of those who received a degree after the age of 29 was small (1.38%). Analysis of the response
rates in the previous studies using these data suggests that non-respondents smoke slightly more than
respondents.®® Thirdly, the measures from the AHLS were self-reported and therefore may be subject to
bias. Nonetheless, adolescents’ self-reports of their smoking behaviour are known to be valid.* Lastly,
the surveys were collected in the 1980°s and 1990’s. It can be questioned whether the results are
generalizable to contemporary society. Our findings are supported by recent studies from Finland and
elsewhere that show a strong relationship between academic achievement in school and smoking. 563341
Conclusions

Adolescents” own academic achievement at school and educational orientation are the most powerful

predictors of smoking. The influence of grandparents’ low socioeconomic circumstances on adolescents’

smoking seems to mediate through parents’ low socioeconomic circumstances and their smoking.

Furthermore, downwardly and upwardly mobile adolescents tend to adopt the risky behaviour of their

destination group. Education has the potential to equalise the effects of low family socioeconomic
circumstances on adolescent smoking. Tackling differences in adolescents’ academic achievement and
educational orientation through investment in their education can be a key strategy for adolescent
smoking prevention and can contribute to diminish socioeconomic health differences. The need to
provide social and emotional support for disadvantaged families, including counselling on smoking

cessation in order to promote health equality is emphasised. _Research on intrafamilial transmission of

socioeconomic and educational resources between the generations and their influences on the adoption

of health behaviours is an important dimension in future research.
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