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a b s t r a c t

In this study we investigate the relationship between maternal age at the time of birth and a variety of
health behaviours and measures of health amongst young adults in contemporary Sweden. Previous
research has shown that those born to younger and older mothers tend to have worse perinatal out-
comes, and worse health in middle- and later adulthood. However, previous work has not examined
health in early adulthood, and no studies have explored whether maternal age is related to health
behaviours. Using survey data on 1236 19-year olds born in Sweden in 1990, we find that those born to
older mothers have lower self-rated health, are more likely to smoke, more likely to drink alcohol reg-
ularly, and less likely to exercise regularly. We discuss potential explanations for these findings, such as
older parents exerting lower social control due to greater levels of workplace responsibilities and time
demands, long-term consequences of the poor peri-natal outcomes of those born to older mothers, as
well as the potential role of parental health behaviours. Our findings suggest that health behaviours may
play an important mediating role in explaining the worse long-term health of those born to younger and
older mothers.
& 2016 The Auhtors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Over the past decades there has been an increase in the mean
age of childbearing across much of the developed world (OECD,
2014). In Sweden the mean age of first birth increased by
approximately four years, to age 28, between 1970 and 2011, and
in 2013 the majority of all births were to women aged 30 or older
(Statistics Sweden). Research that has attempted to isolate the
impact of maternal age at the time of birth on long-term offspring
outcomes has generally shown a non-linear relationship where
the children of younger and older mothers are shorter, have higher
rates of obesity, lower self-rated health, higher mortality
(Myrskylä & Fenelon, 2012), and higher rates of diabetes (Cardwell
et al., 2010), and cancer (Hemminki & Kyyrönen, 1999). Both
physiological and social explanations have been developed to
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account for this relationship, including a decline in oocyte quality
with increasing maternal age (Navot et al., 1991), as well as how
children of older mothers are at an increased risk of losing their
mother to death at a young age, thereby potentially receiving less
support and investment from their parents (Myrskylä, Elo, Kohler,
& Martikainen, 2014).

While most previous research has examined either birth out-
comes, or health outcomes in middle and older adulthood, this
study examines the relationship between maternal age at the time
of birth and both health and health behaviours of the offspring in
the late teenage years, at age 19. While health measures such as
height and obesity have been examined before, we are not aware
of previous research that has examined the relationship between
maternal age and offspring health behaviours. The measures we
examine include height, being overweight, being obese, alcohol
consumption, smoking behaviour, taking regular exercise, and self-
rated health. In this study we show that health and health beha-
viours in late adolescence are associated with maternal age, with
the offspring of both younger and older mothers typically exhi-
biting worse outcomes. This pattern of results indicates that
shorter lifespan overlap is not the sole explanation for the
nder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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relationship between advanced maternal age and offspring mor-
tality in adulthood.

The physiological explanations for why advanced maternal age
carries an increased risk are well documented. Female fecundity
declines with age, and the difficulty of conceiving, rates of spon-
taneous abortion, and adverse perinatal outcomes such as still-
birth, pre-term birth, and low birth weight increase exponentially
with maternal age (Schwartz & Mayaux, 1982; Andersen,
Wohlfahrt, Christens, Olsen, & Melbye, 2000). Both pre-term birth
and low birth weight are associated with lower cognitive ability in
adulthood as well as other negative sequelae (Black, Devereux, &
Salvanes, 2007; Saigal & Doyle, 2008). Childbearing at young ages
is also associated with worse offspring outcomes. While this may
be attributable to physiological underdevelopment (Fraser,
Brockert, & Ward, 1995), it may also be due to the fact that teenage
mothers tend to be drawn from low socioeconomic status back-
grounds, and that early childbearing disrupts opportunities to
increase socioeconomic attainment (Furstenberg, 2003).

The long-term socioeconomic consequences of being born to an
older mother are not entirely clear. For one, older parents tend to
have greater financial and social resources, which would benefit
their offspring. On the other hand, older parents will typically have
a shorter lifespan overlap with their children, as a mother who is 40
at the time of birth would ceteris paribus die twenty years before a
woman who was age 20 at the time of birth. Recent research has
indicated that a shorter lifespan overlap between the child and the
mother may be the main explanation for the relationship between
advanced maternal age and higher offspring mortality (Myrskylä &
Fenelon, 2012; Myrskylä et al., 2014). A shorter lifespan overlap
means that children may receive less parental investment, and
some may be scarred by the trauma of losing a parent at a relatively
young age (Rostila & Saarela, 2011). Alternatively, a short lifespan
overlap may be evidence of shared frailty within the family, or a
shared hazardous environmental exposure.

In a comparative perspective, life expectancy is high in Sweden,
meaning that even a mother who gives birth at the very advanced
age of 50 would be overwhelmingly likely to still be alive when her
child is aged 19. Over 80% of women born in Sweden in the 1940
cohort were still alive by age 70 (Statistics Sweden, 2010). By
examining self-reported health, biomarkers of health, and the
health behaviours of the offspring in late adolescence we are able to
test whether maternal age is associated with health before con-
siderations regarding lifespan overlap are relevant for most
respondents. Although the parents of most teenage respondents
will not have died, it is likely that the oldest mothers and fathers
would already have declining health. Seeing one’s parent with
cancer or developing Alzheimer’s disease could clearly be a stressful
and distressing experience that could in turn have a negative
impact on the child. Even if there was not a direct impact upon the
physical health of the child, such an experience might increase the
likelihood of the offspring suffering from anxiety or depression
(Compas et al., 1994; Armistead, Klein, & Forehand, 1995), which
may increase the risk of engaging in negative health behaviours like
excessive alcohol consumption (Dixit & Crum, 2000).

Parenting style is likely to vary by the age of the mother, even if
this is largely explained by selection. Older parents are more likely to
have elected to have a child, and may also be happier than younger
parents (Myrskylä & Margolis, 2014). On the other hand, research
indicates that older parents spend less timewith their children (Sayer,
Bianchi &, Robinson, 2004). Time use data from the United States
suggests that mothers who are aged 45–54 spend 30 min less time
per day with their children than parents who are aged 25–34, and
parents who are aged 55–64 spend 40min less time per day after
adjusting for number of children and the presence of pre-school
children (Sayer et al., 2004). These are quite substantial differences
when considering that parental time and attention are critically
important dimensions of investment in children (McLanahan &
Sandefur, 1994), and will be related to the ability of the parents to
encourage healthy behaviours, and discourage unhealthy ones
(Barnes, Reifman, Farrell, & Dintcheff, 2000).

Smoking, excessive alcohol consumption, and poor cardiovas-
cular fitness are all strongly associated with mortality (Blair et al.,
1996; Ezzati & Lopez, 2003; Fuller, 2011). Furthermore, due to their
addictive nature, patterns of cigarette and alcohol consumption
are correlated over the life course, and cohort studies often show a
rise in consumption with increasing age (Grant & Dawson, 1997;
Faggiano, Versino, & Lemma, 2001). Patterns of exercise and
sedentary activities are also correlated over the life course (Biddle,
Pearson, Ross, & Braithwaite, 2010; Midlöv, Leijon, Sundquist,
Sundquist, & Johansson, 2014). This previous research suggests
that habits and behaviours can become ingrained over time.
Although we do not have longitudinal data, this means that if
maternal age is associated with health behaviours in late adoles-
cence we can speculate that these behaviours may mediate the
relationship between maternal age at the time of birth and health
outcomes in later adulthood for the offspring.
Data

The data used for this study come from a panel survey collected
by telephone interview in Sweden in 2009. The survey was col-
lected as part of a project called LIFEINCON. The main focus of this
project has been on contextual factors, such as social networks and
neighbourhoods, explaining differences in young adults’ life
chances in a longitudinal perspective. According to a consulting
statement (2008/580-31), the Ethical Review Board (EPN) in
Stockholm approved the application for ethical approval. The
sample is based on three different groups of Swedes, differentiated
by the parental country of birth, born in 1990: (a) all individuals
with at least one parent born in Iran, (b) 50% of all individuals with
at least one parent born in the former Yugoslavia, and (c) a random
sample of 2500 individuals with two Swedish born parents. In
Sweden immigrants of Iranian and Yugoslavian descent make up a
substantial portion of the population of non-Nordic origin. The
goal of this sampling approach was to be able to examine the life
opportunities of these specific groups of immigrants, or descen-
dants of immigrants, more carefully.

The survey sampled 5695 Swedish youths, who were aged 19 in
2009, and a total of 2942 interviews were successfully conducted
by Statistics Sweden, giving a response rate of 51.7%. The most
common reason for non-response, 77%, was that the interviewers
could not get in contact with the individual, primarily due to the
prevalence of pay-as-you-go phone users in this age group. In
these cases, names are not registered to particular phone numbers.
The effective sample was slightly biased. Information provided by
Statistics Sweden showed that the rate of response was lower
amongst those living in urban areas, with lower grades, no upper-
secondary education, those who had not completed secondary
education, and those whose parents’ had lower levels of educa-
tional attainment.

In this study we restrict our analyses to the random sample of
2500 individuals with two Swedish born parents. After consider-
ing non-response on some items, we have data on 1236 indivi-
duals for our analyses. We choose to focus upon respondents with
two Swedish born parents so that we could comprehensively
adjust for the socioeconomic status of the parents; that data was
less available for respondents with an Iranian or Yugoslavian
national origin. To this effect the survey data is bolstered by lin-
kages to the Swedish administrative registers, including the
occupational class of the father in 1990, the educational attain-
ment of the mother in 2009 (the year of the survey), and the



Fig. 1. Distribution of maternal age at the time of birth in full population in 1990
and amongst analytical sample of survey respondents born in 1990 (N¼1236).
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income of the father in 2009. Adjusting for parental SES is
important as studies consistently demonstrate that early life
investment is associated with long-term outcomes (Campbell
et al., 2014). Our main explanatory variable is maternal age at the
time of birth. Data on the year and month of birth of the mother
and survey respondents were drawn from the population regis-
ters. Fig. 1 shows how the distribution of maternal age in our
analytical sample compares to the distribution of maternal age in
Sweden as a whole in 1990.

Outcome variables

In this study we examine seven different outcome variables,
which are height, being overweight, being obese, alcohol con-
sumption, smoking behaviour, exercise behaviour, and self-rated
health. All of these measures are self-reported. Height is measured
in centimetres. Respondents also self-reported their weight, which
made it possible to calculate BMI. Respondents with a BMI equal to
or greater than 25 are classified as overweight, while those with a
BMI equal to or greater than 30 are classified as obese. The variable
for alcohol consumption is a six-point scale, based upon responses
to the question “approximately how many times in the last 12
months have you been drinking enough alcohol to become
drunk?”. Respondents could answer [1] 3 times/week or more, [2]
1–2 times/week, [3] 2–3 times/month, [4] once/month, [5] less
often, or [6] never. The variable for smoking behaviour is based
upon two binary questions. Respondents were asked both whether
they smoke daily, as well as whether they smoke occasionally. If
they responded that they smoked daily, they were classified as a
daily smoker; if they responded no to the question of whether
they smoked daily, but yes to the question about whether they
smoked occasionally, they were classified as an occasional smoker;
and, if they replied no to both questions, they were classified as a
non-smoker. The variable for regular exercise is based upon a
binary question concerning whether they train regularly at least
once a week for at least 30 min, to which they could reply yes or
no. The variable for self-rated health is based upon a likert scale.
Respondents were asked: “how would you say your general health
status is? Very good, good, average [“so-so”], bad, or very bad?”.

Covariates

In our analyses we adjust for a range of covariates, some of
which are potential confounders for the relationship between
maternal age at the time of birth, and others that are potentially
mediating factors. Broadly we adjust for three groups of covariates.
The first are demographic variables that include the gender and
birth order of the respondent, and the size of the respondent’s
sibling group. Gender is a critical component of health, and there
is some evidence that the secondary sex ratio varies slightly by
maternal age (James, 1987). Birth order is also related to maternal
age, and has been shown to be related to both health behaviours
and long-term health (Barclay & Myrskylä, 2014; Barclay & Kolk,
2015). The size of the sibling group will also be related to the
mother’s age, and sibling group size has been shown to be related
to both health and health behaviours (Hatton & Martin, 2010).

The second group of variables concern the socioeconomic sta-
tus of the respondent’s parents, including the occupational class of
the father in 1990, which is the birth year of the respondents,
maternal educational attainment measured when the respondent
was 19, and the logged income of the father, also measured in
2009. As described above, these measures are drawn from the
administrative registers. Maternal educational attainment is coded
into four categories, which are basic lower secondary education
(grundskola), upper secondary education (gymnasium), less than
two years of tertiary education, and 2 years or more tertiary
education. The variable for paternal occupational class is taken
from the 1990 census, and is a Swedish variant of the Erikson,
Goldthorpe, Portacarero class measure (Erikson et al., 1979).
Although there were originally 14 categories in the census, we
converted this to an 8 category measure due to the small numbers
in some categories by combining closely related categories. For
example, we combined ‘unskilled in goods production’ and
‘unskilled in service production’ into one category, ‘unskilled’.
Parental socioeconomic status and educational attainment are
both related to maternal age at the time of birth (McLanahan,
2004), which is explained at least in part by the fact that indivi-
duals tend to delay childbearing until after completing their edu-
cational careers (Blossfeld & Huinink, 1991).

The third group of variables are those that we consider to be
potential mediators for the relationship between maternal age and
the outcomes that we study. In the analyses of more objective
health outcomes such as height, being overweight, and obesity, we
include covariates for the health behaviours that we otherwise
study as outcome variables, meaning alcohol consumption,
smoking, and exercise behaviour, to see whether they mediate the
relationship to any extent. This is less likely for height, but very
possible for being overweight or obese. Finally, in the analyses of
alcohol consumption, smoking, and taking regular exercise, we
adjust for self-reported depression and anxiety. Although we have
no indication of whether the depression or anxiety experienced by
the respondents’ approaches a threshold that would obtain a
clinical diagnosis, they are a useful indicator of the self-perceived
mental health of the respondents. The two questions for depres-
sion and anxiety were asked as follows: “during the last 12
months, have you experienced (depression/anxiety)?” Respon-
dents could answer that they were (a) much affected, (b) slightly
affected, or (c) not affected. The motive for the inclusion of these
variables is to attempt to address a hypothesised scenario where
respondents who are born to older mothers begin to drink more
heavily, for example, in response to depression or anxiety pre-
cipitated by the declining health of their older mother.
Statistical analyses

We estimate one model for each health outcome. For the
physical markers of health, as well as self-rated health we estimate
model 1, while for the health behaviour outcomes we estimate



Table 1
Summary statistics for outcome variables by maternal age at the time of birth.

Maternal age at birth

Total 15-19 20-24 25-29 30-34 35-39 40þ

Respondents N 1,236 30 270 420 366 125 25
% 100.0 2.4 21.8 34.0 29.6 10.1 2.0

Height Mean 174.6 175.5 174.7 174.6 174.5 174.6 172.5
SD 9.5 8.2 9.3 9.5 9.6 9.6 9.5

Overweight Yes (%) 19.3 26.7 21.1 19.1 18.6 16.0 24.0
No (%) 80.7 73.3 78.9 81.0 81.4 84.0 76.0

Obese Yes (%) 5.7 6.7 6.7 4.5 6.3 5.6 8.0
No (%) 94.3 93.3 93.3 95.5 93.7 94.4 92.0

Smoking Daily (%) 61.4 36.7 54.8 64.1 64.8 64.0 56.0
Occasional (%) 24.9 36.7 28.5 23.3 23.2 24.0 28.0
Never (%) 13.7 26.7 16.7 12.6 12.0 12.0 16.0

Becoming drunk 3 times per week or more (%) 0.9 0.0 1.9 0.2 1.1 0.8 0.0
1–2 times per week (%) 13.4 6.7 15.6 11.2 13.4 17.6 16.0
2–3 times per month (%) 30.3 40.0 28.5 31.2 28.7 32.0 36.0
Once per month (%) 25.4 20.0 27.0 24.5 27.9 20.0 20.0
Less often (%) 19.9 30.0 17.8 23.8 16.7 19.2 16.0
Never (%) 10.1 3.3 9.3 9.1 12.3 10.4 12.0

Regular exercise Yes (%) 76.3 76.7 73.3 78.3 77.6 76.0 56.0
No (%) 23.7 23.3 26.7 21.7 22.4 24.0 44.0

Self-rated health Very good (%) 34.7 13.3 31.9 37.1 38.3 29.6 24.0
Good (%) 50.2 73.3 50.7 49.8 45.9 56.0 56.0
Average (%) 13.2 10.0 14.8 10.7 15.3 12.0 16.0
Bad (%) 1.7 3.3 2.2 2.1 0.3 2.4 4.0
Very bad (%) 0.2 0.0 0.4 0.2 0.3 0.0 0.0
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model 2:

Y ¼ αþβ1MABþβ2MAB2þβ3BOþβ4SEXþβ5DEM_SES

þβ6HEALTH_BEHAVþε ð1Þ

Y ¼ αþβ1MABþβ2MAB2þβ3BOþβ4SEXþβ5DEM_SES

þβ6MENTALHEALTHþε ð2Þ
where Y is the outcome variable; MAB is the maternal age at the
time of birth for the respondent; MAB2 is a quadratic term for
maternal age at the time of birth; BO is the variable for the birth
order of the respondent; SEX is the variable for the gender of the
respondent; DEM_SES is the vector of demographic and parental
socioeconomic status characteristics (size of the sibling group of
origin of the respondent, paternal occupational class at the time of
birth of the respondent, maternal educational attainment when
respondent was aged 19, paternal logged income when respon-
dent was aged 19); HEALTH_BEHAV is the vector of health beha-
viour variables (alcohol consumption, smoking, exercise beha-
viour); and MENTALHEALTH is the vector of the respondent’s self-
reported experience of depression and anxiety in the past 12
months. Although we also estimated models without a quadratic
term for maternal age at the time of birth, previous research
indicates that there is a U-shaped relationship between maternal
age at the time of birth and health outcomes (Myrskylä & Fenelon,
2012), and these models were also of a better fit than the models
that we estimated without the quadratic term.

In this study we use seven different outcome variables that have
a range of different distributions. For examining height, alcohol
consumption, and self-rated health we used ordinary linear
regression. For examining smoking behaviour we used a multi-
nomial logistic regression as the proportional odds assumption was
violated when we estimated the models using an ordered logistic
regression model. For examining the binary variables for being
overweight, being obese, and exercising regularly, we used logistic
regression. For each outcome variable we also estimated a semi-
parametric regression model (Lokshin, 2006) so as to graphically
illustrate the relationship between maternal age at the time of birth
and the outcome measure for the various models that were
described above. The non-parametric part of the regression is the
association between maternal age and the outcome variable, and
the parametric part involves the adjustment for the control vari-
ables included in the model. This semi-parametric regression model
imposes no shape on the association between maternal age at the
time of birth and the outcome variable, instead basing the shape of
the function on locally weighted data to smooth the curve. In these
analyses we therefore do not impose any assumption about the
shape of the relationship between maternal age and the outcome
variables, and the plotted line is completely data driven.

In our analyses using this semi-parametric regression model
we standardise the outcome variables so that the results show
how a change in maternal age is related to a standard deviation
change in the outcome. For these analyses we reverse coded the
variables for height, alcohol consumption, and regular exercise, so
that a positive standard deviation change in all of the outcome
variables represents a worse outcome for the index person.
Results

Summary statistics

Table 1 shows how the various outcome variables that we
examine in this study are distributed according to maternal age at
the time of birth. Amongst the survey respondents height does not
vary much by maternal age, with the exception of those born to
mothers aged 40 or older, who are on average 2 cm shorter. The
proportion of overweight individuals is highest amongst those
born to teenage mothers and mothers aged 40 or older. The pro-
portion of obese individuals is also highest amongst those born to
mothers aged 40 or older. The proportion of those who never
drink is highest amongst those born to mothers aged 40 or older,
while the proportion of those who report drinking 1–2 times per
week or more is highest amongst those born to mothers aged 20–
24. Regular exercise is least common amongst those born to
mothers aged 40 or older, while the proportion who report ‘very



Table 2
Summary statistics for control variables by maternal age at the time of birth.

Maternal age at birth

Total 15–19 20–24 25–29 30–34 35–39 40þ

Respondents N 1236 30 270 420 366 125 25
% 100.0 2.4 21.8 34.0 29.6 10.1 2.0

Gender Female (%) 50.2 30.0 50.4 47.6 53.0 52.8 60.0
Birth Order Mean 1.8 1.1 1.3 1.7 2.2 2.5 2.6
Size of Sibling Group Mean 2.8 3.5 2.8 2.7 2.9 3.1 3.3
Maternal Lower secondary (%) 7.8 23.3 7.0 6.9 5.7 10.4 28.0
Education Upper secondary (%) 52.5 46.7 67.8 51.9 49.7 33.6 40.0

o2 years tertiary (%) 3.7 6.7 2.6 4.5 3.3 3.2 8.0
2þ years tertiary (%) 36.0 23.3 22.6 36.7 41.3 52.8 24.0

Paternal Unskilled (%) 21.6 33.3 33.3 24.1 13.4 12.8 4.0
occupational class Skilled (%) 27.0 43.3 38.9 28.6 21.3 12.0 12.0

Assistant non-manual (%) 9.1 0.0 5.2 11.9 8.7 11.2 8.0
Intermediate non-manual (%) 16.3 0.0 12.2 13.3 20.8 23.2 28.0
Professional/Managerial (%) 15.5 0.0 3.0 13.1 24.0 28.0 20.0
Self-employed (%) 4.1 3.3 3.0 3.3 4.1 8.0 12.0
Farmers (%) 1.5 3.3 0.7 1.9 1.6 0.8 4.0
Unclassified/no record (%) 4.9 16.7 3.7 3.8 6.0 4.0 12.0

Paternal log Mean 7.85 7.77 7.76 7.89 7.93 7.75 7.75
income S.D. 0.60 0.23 0.65 0.48 0.63 0.78 0.65
Depression Much affected (%) 6.3 10.0 7.8 6.4 4.9 4.8 12.0

Slightly affected (%) 10.1 6.7 13.0 9.5 8.7 11.2 8.0
Not affected (%) 83.6 83.3 79.3 84.1 86.3 84.0 80.0

Anxiety Much affected (%) 10.4 10.0 12.6 9.8 9.6 10.4 12.0
Slightly affected (%) 28.5 36.7 26.7 26.0 29.8 34.4 32.0
Not affected (%) 61.1 53.3 60.7 64.3 60.7 55.2 56.0

Fig. 2. Maternal age and height, obesity, overweight, and self-rated health. Esti-
mates are based upon semi-parametric lowess regression.
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good’ self-rated health is lowest amongst those born to teenage
mothers, followed by those born to mothers aged 40 or older.

Table 2 provides details on how the various covariates are
distributed according to maternal age at the time of birth. The
proportion of females is very low amongst those born to teenage
mothers and very high amongst those born to mothers aged 40 or
older, but this can be explained by random variation due to the
relatively small numbers in those categories. Birth order increases
with increasing maternal age, as does the size of the sibling group.
The pattern of maternal education level by maternal age generally
shows that older mothers have higher educational attainment,
though this pattern is not completely consistent across all cate-
gories of educational attainment. Since all of the survey respon-
dents were born in the same year, maternal age at the time of birth
also necessarily reflects the birth cohort from which the mothers
are drawn. Mothers aged 40 or older are the most likely to have a
lower secondary education, but this is because the 20th century
has seen rapid educational expansion in Sweden (Breen & Jonsson,
2007). Paternal occupational class is highest amongst those born
to older mothers. The highest proportion of those who report
being much affected by depression and anxiety are those born to
teenage mothers and mothers aged 40 or older.

Regression analyses

Figs. 2 and 3, and Tables 3 and 4, show the results from our
analyses examining the relationship between maternal age at the
time of birth and the various outcomes that we study. The results
for the relationship between maternal age and height, being obese,
being overweight, and self-rated health can be seen in Table 3 and
Fig. 2. Although the results in Table 3 do not show a statistically
significant relationship, the results from the semi-parametric
analysis, seen in Fig. 2, show that individuals born to teenage
mothers are approximately 0.075 standard deviations shorter than
those born to mothers aged 25–29, while individuals born to
mothers aged 40 or older are approximately 0.1 standard devia-
tions shorter, equivalent to approximately 1 cm.
The results for the relationship between maternal age and both
being obese and overweight can also be seen in Fig. 2 and Table 3.
Fig. 2 shows that individuals born to women 30 or younger are not
at an increased risk of being obese, but that there is a between a
0.10 and 0.15 standard deviation increase in the probability of
being obese amongst those who are born to mothers aged 40 or
older. The pattern is similar for the probability of being over-
weight, though now those born to older mothers have between a
0.10 to 0.20 standard deviation increase in the probability of being
overweight. As for self-rated health, Fig. 2 shows that there is a
clear disadvantage for those born to younger or older mothers.
Relative to those born to mothers aged 28–30, those born to the
very youngest and the very oldest mothers have self-reported
health that is 0.20 standard deviations lower.

The results from the analyses examining the relationship
between maternal and health behaviours can be seen in Fig. 3 and
Table 4. The results from the semi-parametric regression for the
relationship between maternal age and taking regular exercise
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show that those born to a teenaged mother, or a mother in her
early 20s, have a higher probability of exercising regularly. How-
ever, compared to those born to women in their late twenties, the
probability of exercising regularly amongst those born to the
oldest mothers is 0.30 standard deviations lower. The results for
Fig. 3. Maternal age and regular exercise, smoking, and alcohol consumption
behaviours. Estimates are based upon semi-parametric lowess regression.

Table 3
Results: maternal age at the time of birth (MAB) and height, self-rated health, overweig

Heighta

b se

Maternal age 0.299 0.297
Maternal age Sq �0.005 0.005
Gender Male 0.000

Female �14.305n 0.363
Size of sibling group 1 0.000

2 �0.781 0.941
3 �1.447 0.958
4 �0.863 0.996
5þ �1.561 1.044

Maternal education Basic Education �1.162 1.047
Gymnasium �0.233 0.899
o2 Years Tertiary 0.000
2þ Years Tertiary 0.052 0.911

Paternal occupational class Unskilled �1.443n 0.629
Skilled �1.041þ 0.580
Assistant non-manual �1.400þ 0.730
Intermediate non-manual 0.000
Professional/Managerial �0.165 0.638
Self-employed 0.365 1.032
Farmers 1.490 1.751
Unclassified/no record �2.504n 1.044

Paternal log income Log Income of Father 0.267 0.322
Regular exercise No 0.000

Yes 0.290 0.434
Smoking Daily �0.078 0.447

Occasional 0.000
Never 0.328 0.581

Becoming drunk 3 times per week or more �1.986 2.057
1-2 times per week �0.630 0.565
2-3 times per month 0.000
Once per month �0.492 0.468
Less often �0.918þ 0.535
Never �1.291þ 0.728

Constant 177.850 5.039
N 1236

Note:
a OLS.
b Logistic regression model. Statistical significance indicators.
þ po0.1,
n po0.05.
smoking behaviour, also shown in Fig. 3, indicate that the fre-
quency of smoking is 0.30 standard deviations higher than the
mean amongst those born to the youngest mothers, and over 0.10
standard deviations higher than the mean amongst those born to
the very oldest mothers. Finally, the results for the relationship
between maternal age and alcohol consumption can also be seen
in Fig. 3 and Table 4. The results shown in Fig. 3 indicate that the
self-reported alcohol consumption of those born to the youngest
mothers is over 0.10 standard deviations higher than amongst
those born to mothers aged 28–30, while self-reported alcohol
consumption is over 0.20 standard deviations higher amongst
those who are born to mothers in their late thirties and early
forties.
Discussion

The results from this study show for the first time that
maternal age at the time of birth is associated with the health
behaviours of young adults in Sweden, and consistent with pre-
vious research, finds that those who are born to younger and older
mothers have lower self-rated health. Furthermore, those born to
the youngest and oldest mothers are shorter, and those born to
older mothers are more likely to be obese or overweight. The
results from the semi-parametric regressions indicate that this is
ht, and obesity.

SRHa Overweightb Obeseb

b se b se b se

�0.059þ 0.035 �0.173 0.123 �0.107 0.210
0.001þ 0.001 0.003 0.002 0.002 0.004
0.000 0.000 0.000
0.199 0.041 �0.232 0.147 0.796n 0.273
0.000 0.000 0.000

�0.054 0.117 0.533 0.495 0.239 0.734
0.001 0.117 0.739 0.494 0.849 0.715

�0.052 0.125 0.674 0.514 0.483 0.787
0.091 0.130 0.885þ 0.524 1.068 0.771

�0.016 0.143 �0.196 0.448 �0.635 0.913
�0.023 0.129 �0.125 0.381 0.494 0.720
0.000 0.000 . 0.000

�0.076 0.133 �0.383 0.393 0.009 0.756
�0.016 0.071 0.217 0.258 �0.149 0.423
0.087 0.068 0.409þ 0.249 �0.018 0.401
0.049 0.085 0.501 0.305 0.127 0.492
0.000 0.000 . 0.000
0.033 0.071 �0.102 0.299 �0.905 0.596

�0.124 0.125 0.129 0.438 0.077 0.699
0.110 0.140 0.670 0.567 0.000

�0.125 0.107 0.847n 0.351 0.540 0.536
�0.019 0.039 �0.078 0.109 �0.117 0.161
0.000 0.000 0.000

�0.257n 0.051 0.098 0.181 �0.259 0.291
�0.076 0.051 �0.107 0.185 �0.013 0.357
0.000 0.000 0.000
0.217n 0.075 �0.045 0.255 0.533 0.425
0.360 0.258 0.066 0.843 1.567þ 0.941
0.076 0.069 �0.359 0.266 �0.340 0.482
0.000 0.000 0.000

�0.037 0.054 0.025 0.200 0.221 0.380
0.045 0.060 0.080 0.213 0.221 0.388
0.112 0.076 0.333 0.260 1.139 0.409
2.924 0.595 1.021 2.098 �1.887 3.544

1236 1236 1236



Table 4
Results: maternal age at the time of birth (MAB) and smoking behaviour, alcohol consumption, and regular exercise.

Smokinga

Daily Occasionally Alcoholb Regular Exercisec

b se b se b se b se

Maternal age 0.313þ 0.160 0.026 0.177 0.129n 0.060 0.142 0.118
Maternal age Sq �0.005þ 0.003 0.000 0.003 �0.002n 0.001 �0.003 0.002
Gender Male 0.000 0.000 0.000 0.000

Female �0.386n 0.190 �0.660n 0.212 0.240n 0.071 0.336n 0.146
Size of sibling group 1 0.000 0.000 0.000 0.000

2 �0.007 0.493 0.046 0.566 �0.059 0.206 0.665n 0.339
3 �0.184 0.498 �0.185 0.571 �0.026 0.208 0.863n 0.344
4 0.095 0.533 0.354 0.605 �0.053 0.223 0.552 0.364
5þ �0.448 0.538 �0.215 0.611 0.047 0.228 0.472 0.381

Maternal education Basic Education �0.877 0.627 �1.266þ 0.666 0.321 0.220 0.132 0.431
Gymnasium �0.501 0.555 �1.130þ 0.587 0.209 0.176 0.168 0.361
o2 Years Tertiary 0.000 0.000 0.000 0.000
2þ Years Tertiary �0.340 0.562 �0.890 0.594 0.089 0.178 0.271 0.366

Paternal occupational class Unskilled �0.593þ 0.343 �0.436 0.385 �0.110 0.123 �0.137 0.242
Skilled �0.845n 0.321 �0.449 0.356 �0.111 0.117 0.030 0.234
Assistant non-manual �0.424 0.420 �0.186 0.461 �0.074 0.150 0.065 0.287
Intermediate non-manual 0.000 0.000 0.000 0.000
Professional/Managerial �0.420 0.374 �0.231 0.420 �0.168 0.130 0.170 0.259
Self-employed �1.189 0.474 �0.224 0.512 �0.604n 0.192 �0.939n 0.338
Farmers 13.957n 0.408 14.250n 0.547 �0.415þ 0.229 �0.537 0.504
Unclassified/no record �1.489n 0.408 �1.511n 0.492 �0.288 0.199 �0.129 0.344

Paternal log income Log Income of Father 0.218 0.149 0.387n 0.172 �0.076 0.068 0.111 0.118
Depression Much affected 0.087 0.397 �0.251 0.433 �0.084 0.192 �0.315 0.327

Slightly affected 0.000 0.000 0.000 0.000
Not affected 0.690n 0.291 �0.015 0.306 0.108 0.128 0.475n 0.222

Anxiety Much affected �0.386 0.320 �0.178 0.345 �0.046 0.149 �0.258 0.256
Slightly affected 0.000 0.000 0.000 0.000
Not affected 0.300 0.217 0.163 0.240 0.103 0.082 0.155 0.169

Constant �4.352 2.731 �1.104 3.037 2.293 1.082 �2.975 2.001
N 1236 1236 1236 1236

Note:
a Multinomial logistic regression;
b OLS;
c Logistic regression. Statistical significance indicators:
þ po0.1,
n po0.05.
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true even after controlling for parental SES, various socio-
demographic characteristics, as well as exercise behaviour and
alcohol and smoking patterns. One explanation for these patterns
of results could be a lasting disadvantage from poor peri-natal
outcomes, as it is known that those born to younger and older
mothers are at greater risk of low birth weight, pre-term delivery,
and other pregnancy complications, which can have long-term
negative consequences (Black et al., 2007). While most of the
results from our various OLS, logistic regression, and multinomial
regression analyses did not show a statistically significant rela-
tionship between maternal age and the various outcomes that we
study, that is likely to be due to the relatively low statistical power
of this study. This low statistical power makes it more difficult to
pick up statistically significant differences where they are likely to
be small, such as with height, and for outcomes that are relatively
rare amongst young adults in Sweden, such as being obese and
overweight. Although rates of being overweight and obese are
increasing in Sweden, they still lag far behind the rates found in
the trend leader, the United States. It may well be that as weight
increases with age, those weight gains may be particularly con-
centrated amongst those born to younger and older parents.

Our analyses also show that those born to young and older
mothers are more likely to smoke, and to consume alcohol reg-
ularly, while those born to older mothers are less likely to exercise
regularly, even after adjusting for parental SES, socio-demographic
characteristics, and self-reported depression and anxiety. This
suggests that our hypothesis that alcohol consumption and
smoking could be influenced by depression or anxiety related to
the declining health of the parent does not explain the observed
relationship. Although we can only speculate about the explana-
tion for the remaining association, it could be related to the fact
that previous studies have shown that older parents spend less
time per day with their children (Sayer et al., 2004). Older parents
may well be more invested in their careers, or simply have more
workplace responsibilities since they will on average have more
senior positions within the workplace. Less time for parent-child
interaction decreases the opportunities for parents to exercise
social control. In turn, less constrained adolescents will have more
opportunities to experiment, and may be more likely to be influ-
enced by peer behaviours.

Another potentially important explanation is the health beha-
viours of the parents themselves. As mentioned earlier, the fact that
we focus on a particular birth cohort, individuals born in Sweden in
1990, means that maternal age is also mechanically related to
maternal birth cohort. Patterns of smoking have varied by cohort,
and smoking rates are higher in earlier born cohorts because public
health campaigns and changes to taxation rates have progressively
introduced stronger disincentives for smoking over time (Jha &
Peto, 2014). Those who have been smoking for longer are less able
to quit (Chen & Millar, 1998). Given that parental smoking is
strongly correlated with child smoking uptake (Chassin, Presson,
Todd, Rose, & Sherman, 1998), we can surmise that those born to
older mothers are more likely to have parents who smoke. Unfor-
tunately we do not have information on parental health behaviours
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in our data that would allow us to test that hypothesis. Although
this may explain part of the relationship between maternal age and
smoking, there are good reasons why it should not. Our analyses
also control for parental socioeconomic status, educational level,
and income, all of which are strongly correlated with smoking
behaviours (Huisman, Kunst, & Mackenbach, 2005). Furthermore,
educational levels explain a much greater proportion of the var-
iance in smoking than does maternal age. In 1990 there was a
4 percentage point difference in regular smoking between mothers
aged 25–29 and mothers aged 35–39 (Forey, Hamling, Hamling,
Thornton, & Lee, 2011). However, the difference in daily smoking
between women with a high or a low education was more than
twice as large as that (Cavelaars et al., 2000; Giskes et al., 2005).
Furthermore, rates of regular smoking are much lower amongst
mothers than they are amongst women in the population as a
whole, though young and lower educated mothers have the lowest
rates of quitting (Dejin-Karlsson et al., 1996). Given these various
factors, we consider the risk that our results are an artefact of dif-
ferences in maternal smoking by maternal age to be small.

Although we cannot test whether our hypotheses are true or
not, it is worthwhile speculating what the long-term con-
sequences of higher rates of alcohol consumption and smoking for
these adolescents would lead to in the future. Since nicotine and
alcohol are addictive and habit-forming, consumption patterns
tend to be maintained over time, or even to increase with age
(Grant & Dawson, 1997; Faggiano et al., 2001). This gives some
reason to believe that part of the relationship between being born
to an older mother and worse long-term health that has been
shown in other studies could be explained by these health beha-
viours. Higher levels of alcohol consumption and smoking would
also be consistent with the specific negative long-term health
outcomes that have been found to be associated with advanced
maternal age, such as higher rates of obesity, lower self-rated
health, higher mortality (Myrskylä & Fenelon, 2012), diabetes
(Cardwell et al., 2010), and cancer (Hemminki & Kyyrönen, 1999).
Having said that, we should be somewhat cautious with these
speculations. Although alcohol consumption is correlated over
time, the pattern is less stable for projections based upon samples
of younger adults, and heavy drinkers (Greenfield & Kerr, 2003).
Explanations for changes in consumption include a maturation
effect related to age, a period effect, and there may also be cohort
effects. A general limitation of our data is that it is impossible for
us to begin to distinguish between age, period, and cohort influ-
ences since all of our respondents are drawn from the same birth
year. Nevertheless, based on our findings we believe that future
work on the influence of maternal age would benefit from
research investigating how adolescents and young adults are
affected rather than primarily focusing on health differences in
late adulthood.
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