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Abstract

Background.—Although being married with children is associated with a reduced rate of
alcohol use disorder (AUD), is this finding independent of a marital effect, different in mothers
and fathers and potentially causal in effect.

Methods.—Using Cox proportional hazards, we examined, in 1 252 237 married individuals, the
association between a resident younger and older child and risk for AUD registration in national
medical, criminal, and pharmacy registers. Using logistic regression, we analyzed, in 600 219
parents, within-person models comparing risk for AUD prior to first pregnancy v. with young
children. We examined whether risk for AUD in 1302 parents after a first spousal AUD
registration was reduced by having a young resident child.

Results.—Compared with childless married individuals, resident younger children were
associated with a reduced risk for AUD in mothers [hazard ratio (HR) 0.36, 95% confidence
interval 0.31-0.41] and fathers (HR 0.66, 0.60-0.73). The reduced risk was attenuated but still
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significant for older children. Within-person models confirmed the protective effect of young
children in mothers [odds ratio (OR) 0.49, 0.30-0.80] but yielded inconclusive results in fathers
(OR 0.85, 0.58-1.25). After a first spousal registration for AUD, a resident young child was
associated with a substantial reduction in risk for mothers and a weaker marginal effect in fathers.

Conclusion.—In married individuals, resident children are associated with a reduction in basal
risk for AUD which is stronger in mothers than fathers and with younger v. older children. This
effect is also evident during high-risk periods. In mothers, our results are consistent with a largely
causal effect.
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Risk for alcohol use disorder (AUD) is substantially influenced by genetic factors (Verhulst
et al., 2015) and important progress has been made in understanding the neurobiology of the
underlying addiction (Koob and Volkow, 2016). However, a wide range of evidence suggests
that risk for AUD is also influenced by cultural, social, and interpersonal processes. In
particular, changes in social roles in early to mid-adulthood impact on the risk for initiation,
regular use, and abuse/dependence of both legal and illegal psychoactive substances
(Yamaguchi and Kandel, 1985; Bachman ef a/., 1997; Leonard and Eiden, 2007).

Two of the most important social roles often adopted in this age period are marriage and
parenthood. In nation-wide Swedish data, marriage substantially reduces and divorce
substantially increases the risk for a first-time registration for AUD as assessed from legal,
medical, and pharmacy registries (Kendler et al., 20164, 2017). Furthermore, among those
who are married with no prior history of AUD, a history of AUD in the spouse is a
substantial risk factor for subsequent AUD registration (Kendler et a/., 2018). In all three of
these analyses, co-relative and/or within-person designs suggested that the observed
associations were at least partially causal (Kendler et a/., 20164, 2017, 2018).

In this paper, we turn to an examination of the impact of parenthood on risk for AUD
registration. In population surveys, having children is typically associated with lower rates of
problematic alcohol consumption (Bachman et a/., 1997; Hajema and Knibbe, 1998; Tyssen
et al., 1998; Staff et al., 2010; Fergusson et al., 2012; Verges et al., 2012). However, a
number of questions remain unanswered in this literature.

First, can we distinguish between the protective effects of parenthood from those of
marriage? In a longitudinal study of US HMO cohort, Chilcoat and Breslau found that both
marital status and parenthood predicted reduced levels of DSM-I1I-R alcohol abuse and
dependence symptoms (Chilcoat and Breslau, 1996). However, controlling for marital status
reduced the parenthood effects to non-significance. In the early midlife assessment from the
Monitoring the Future study, Merline et a/. found that being a custodial parent was
associated with reduced levels of heavy drinking above and beyond the reductions associated
with marriage (Merline et al., 2004). There was some evidence that parenthood had a
distinctive effect above and beyond marriage in a study of the intergenerational transmission
of AUDs; however, these effects differed as a function of the timing of parenthood.
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Specifically, alcohol consumption declined after the transition to parenthood, except among
those who became parents as adolescents (Little et a/., 2009)

Second, is the impact of parenthood on problem drinking or risk for AUD similar in men and
women? Examination of sex differences has been limited, perhaps due to the focus on
women’s drinking during the transition to parenthood given the pathogenic effects of alcohol
exposure on fetuses and infants. Moreover, previous analysis of this question has produced
inconsistent results. In Monitoring the Future and in the National Epidemiological Survey of
Alcohol and Related Conditions, parenthood was associated with reduced drinking and
reduced likelihood of AUD onset in both men and women (Staff et al., 2010; Verges et al.,
2012). In contrast, in a New Zealand birth cohort and in a population-based Dutch study,
parenthood had a stronger protective effect for women compared with men (Neve et al,
2000; Fergusson et al., 2012), and in younger Dutch cohorts having children was associated
increased drinking problems in men (Neve et a/., 2000). In the US National Longitudinal
Survey of Youth, the transition to parenthood was related to less frequent drinking for
women but not men (Christie-Mizell and Peralta, 2009).

Third, is the hypothesized protective effect of parenthood on AUD risk similar for the
parents of younger and older children? Previous studies have primarily focused on the initial
transition to parenthood as part of the process of maturing out from young adult problem
drinking (O’Malley, 2004), with relatively fewer studies examining the associations between
parenting older children and problem drinking. Caring for younger children requires more
time than caring for older children (Craig and Bittman, 2008; Statistics Sweden, 2016); thus,
parents may face more constraints on their leisure time when their children are younger
compared with when they are older. Consistent with this possibility, the longitudinal British
National Child Development Study showed that mothers and fathers were least likely to
endorse heavy daily or problem drinking when they had a young child (<5 years) in the
home (Staff ef al., 2013). Likewise, in the NESARC data, females (but not males) who lived
with a child under the age of 1 consumed less alcohol compared with females who did not
live with a child under the age of 1 (Levy et al., 2018)

Fourth, is the apparent protective effect of parenthood on AUD risk likely to reflect a causal
effect, or a result of confounders — that is, other factors associated both with one’s likelihood
of becoming a parent and of developing AUD? With the exception of a study that used fixed-
effects regression to control for differences between those who did and did not select into
parenthood (Staff ef al.,, 2013), we are unaware of other attempts to use natural experiments
or specific statistical tools to gain insight into the degree to which children are affecting their
parents’ risk for AUD.

Fifth, would a protective effect of parenthood on AUD risk be observed in the context of a
temporally defined risk factor for AUD onset? Previous analyses of the Swedish national
data indicate that first AUD registration in one spouse is associated with a pronounced
increased risk for an AUD registration in the other spouse (Kendler et a/., 2018). Although
previous studies have looked at configurations of social roles and their association with
alcohol behavior (Kuntsche et al., 2009), to our knowledge, none have examined the
protective effect of parenthood in the context of a discrete high-risk environmental exposure.
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In these analyses of a general population Swedish sample here reported, we examine the
following five questions:

D In married couples, is the presence of a resident child associated with a change
in the risk for AUD registration?

2 Does the observed association between resident children and risk for AUD differ
in mothers and fathers?

(3) Does the impact on parental risk for AUD differ for resident younger v. older
children?

4 Can we, using a within-person design, provide potential insight into the causal
nature of the association between resident children and risk for AUD
registration?

(5) Is the impact of having resident children on baseline risk for AUD in a married
individual similar to that seen in the high-risk period immediately following the
first registration for AUD in the spouse?

We linked nationwide Swedish registers via the unique 10-digit identification number
assigned at birth or immigration to all Swedish residents. The identification number was
replaced by a serial number to ensure anonymity. The following sources were used to create
our dataset: Total Population Register, containing information about year of birth, sex,
family and marital status; Swedish Census, containing household information in 1960, 1965,
1970, 1975, 1980, 1985, and 1990; Multi-Generation Register, linking individuals born after
1932 to their parents; the Hospital Discharge Register, containing hospitalizations for
Swedish inhabitants from 1964 to 2012; Prescribed Drug Register, containing all
prescriptions in Sweden picked up by patients from 2005 to 2013; Outpatient Care Register,
containing information from all outpatient clinics from 2001 to 2012; Crime Register that
included national complete data on all convictions in lower court from 1973 to 2012; and
Swedish Suspicion Register that included national data on individuals strongly suspected of
crime from 1998 to 2012.

We included men and women born in Sweden between 1960 and 1990 who were married
before the end of our follow-up, 31 December 2013, who had no prior AUD registration and
were without children before marriage. Our basic design was to follow individuals from age
at first marriage, through transitions from marriage with no children, to marriage with
children of varying ages with our outcome being either age at AUD registration, or
censoring.

Individuals® AUD status was identified from Swedish medical registries by the following
ICD codes: ICD8: 571.0, 291, 303, 980; ICD9: V79B, 305A, 357F, 571A, 571B, 571C,
571D, 425F, 535D, 291, 303, 980; and ICD 10: E244, G312, G621, G721, 1426, K292,
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K700, K701, K702, K703, K704, K709, K852, K860, 0354, T510, T512, T511, T513,
T518, T519, F101, F102, F103, F104, F105, F106, F107, F108, F109; and from the
Prescribed Drug Register if retrieved disulfiram [Anatomical Therapeutic Chemical (ATC)
Classification System NO7BBO01], acamprosate (NO7BB03), or naltrexone (NO7BB04).
Among females, 3.1% of those assigned an AUD diagnosis (129 women) had a registration
of naltrexone use during marriage and were not identified in any other register. For men, the
corresponding figure was 1.9% (127 men). In addition, we identified AUD as convicted for
or suspected of at least two alcohol-related crimes according to law 1951:649, paragraphs 4
and 4A and law 1994:1009, Chapter 20, paragraphs 4 and 5 from the Swedish Crime
Reqgister, and codes 3005 and 3201 in the Suspicion register.

We identified biological children from the Multi-Generation Register and cohabitation status
with their parents from the Census (before 1990) and Total Population Register (after 1990).
To allow for different effects depending on the child’s age, we created two categories: (i)
‘having young children’ defined as having at least one child below age 7and (ii) ‘having
older children’ defined as having at least one child between age 8 and 18 and no child under
the age of 7. We chose these ages as children typically begin public schooling in Sweden at
the age of 7 and are considering to be ‘of majority” at age 18. We counted only the children
with whom a parent was cohabiting.

Statistical methods

We observed men and women for up to three phases during their first marriage: living
without children, living with at least one younger child, and living with older children. We
utilized a survival model framework and followed each individual from the age at which
they entered a new phase (e.g. starting with first marriage without children, then marriage
with at least one younger child, or marriage with older children, etc.) until age at fist AUD
registration, or censoring. We censored at a new observational period, death, emigration,
divorce, widowhood, or end of follow-up. To account for the non-independence between
repeated observations within individuals, we used a frailty model — a survival model that
includes a random effect. Each random level thereby represents one individual, or cluster. To
explore possible gender differences, we allowed parameters to differ between men and
women by including the respective interaction terms in the model. That is, besides the main
effects of young and older children, respectively, representing the associations in women, we
included two interaction terms, one between male gender and having young children and one
between male gender and having older children. The two latter terms represent how the
association between young and older children, respectively, is modified if you are a man
instead of women. From the full model, we derived the key comparisons, and present the
results by gender, namely: younger child v. no child, older child v. no child, and older v.
younger child.

Next, we conducted within-person analyses on the subsamples observed as married at least 2
years before childbirth, with observations up to 7 years after childbirth. Subjects with at least
one post childbirth observational period are included and to account for the within-
individual clustering, we conduct a multilevel logistic regression analysis. As above, such an
approach accounts for the repeated observation within individuals. The basal period of risk
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against which we calculate change is the year prior to pregnancy. As the absolute risk of
AUD increases with age in this period in life, we include age as an adjustment factor in the
model, assuming that the relative increase in risk is constant by year. The analysis is
stratified by gender.

Finally, we estimate the time to first AUD registration from a first AUD registration in
spouse. This time to event curve represents the hazard function in a survival model, which
can be estimated non-parametrically utilizing the R package bshazard (Rebora et a/., 2014).
We estimate the hazard functions during the next 3.5 years, separately for wives and
husbands, and with and without younger children. If the subject was without children at the
time of spousal AUD registration, but later had a child or had a young child who turned 8,
we censor at the time of the respective event. To obtain an empirical estimate of the hazard
ratio (HR) over follow-up time, we divide the curves with and without young children for
wives and husbands, respectively.

The statistical analyses are performed using R version 3.4.1 and the function coxph from the
built-in survival package or the function glmer from the built-in Ime4 package (R
Development Core Team, 2017). Confidence intervals (Cls) were obtained using the built-in
multcomp package.

Results

Table 1 presents the sample sizes available for our main analysis, noting that in the course of
our study, the same couple may transition across all three categories of having no children,
young children, and older children.

Effects of younger and older children in married couples — frailty models

Table 2 presents results from the frailty analysis and then the estimates of key parameters
from that model. Compared with married women without children, the presence of a resident
younger child for married women is associated with a large reduction in risk for AUD
registration (HR 0.36, 95% CI 0.32-0.40). In married men, having a young child in the
home is also associated with a lowered risk (HR 0.66, 0.61-0.71), although the effect is
significantly weaker than that observed in women.

In married women, the presence of a resident older child was also associated with a
substantial reduction in risk for AUD registration (HR 0.53, 0.47-0.61), but the effect was
significantly weaker than that seen with younger children (HR 1.50, 1.32-1.71). In married
men, resident older children were also significantly associated with a modest reduction in
AUD risk (HR 0.81, 0.73-0.90). The effect of older children on AUD risk in fathers was
significantly weaker than that seen with younger children (HR 1.23, 1.12-1.35) and with
older children in women.

Within-person analyses

The frailty model includes the entire population so that the association between having
children and reduced risk for AUD could be influenced by systematic differences between
the kinds of married individuals who do v. do not have children. To give more insight into
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potential causal processes, we conducted within-person analyses where we compare risk for
AUD registration in the same married individual when they have no children v. a young
child using as our baseline the year prior to the beginning of pregnancy. As seen in Table 3,
we also controlled for the impact of aging on risk for AUD. The sample size of eligible
subjects was 282 420 fathers and 317 799 mothers.

In our within-person analyses, the presence of a child in the home up until age 7
substantially reduced the risk for AUD registration in the mother compared with seen prior
to her pregnancy [odds ratio (OR) 0.49, 0.30-0.80]. Although this effect was in the same
direction for the father, the Cls included 1.00 (OR 0.85, 0.58-1.25).

Impact of having children after first AUD registration in spouse

Among husbands whose wife had a first registration for AUD, we identified 1001 and 301
who, respectively, had children under the age of 7 and had no children. The raw risk for first
AUD registration for them in the subsequent 3.5 years was 1.9% and 4.0%, respectively. The
hazard function, calculated using non-parametric survival methods, representing the absolute
risk of a first registration for the husband (+ 95% Cls) with young children conditional on
his wife’s first registration, is seen as a dotted line in Fig. 1aand can be compared with the
corresponding risk for matched fathers with no children depicted by a solid line. The risk is
lower in the husbands with young children at home. However, the Cls are broad and overlap
over the entire follow-up period.

We identified 3089 and 702 wives with and without children under the age of 7 whose
husband had a first registration for AUD. The raw risk for first AUD registration for them in
the subsequent 3.5 years was 0.7 and 2.1%, respectively. The survival curves are seen for
these two groups in Fig. 16. The risk is considerably lower in the wives with young children
at home and the Cls did not overlap with those without children over a considerable portion
of the follow-up period.

More easily interpretable than the results presented in Figs 1aand 4 is the ratio of the two
hazard functions (the HR in those with young children divided by those without children)
which are seen for males and females in Fig. 2. The protective effect of having young
children during a period of high risk for AUD onset is both greater in magnitude and more
long-lasting in women than in men. Furthermore, the strength of the protective effect (HRs
of <0.20 in mothers and <0.40 in fathers) was stronger (although much less precisely
known) than those observed in our baseline analyses.

Discussion

We attempted, in this paper, to address, in married Swedish couples, five specific questions
about the relationship between risk for AUD registration and the presence of children in the
home. We review these results in turn.

First, using frailty survival models, we found clear evidence that the presence of children in
the home of married couples was strongly associated with a reduced risk for AUD
registration. This is consistent with other population-based studies that find that parenthood
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is associated with reduced drinking and alcohol problems (Bachman et al., 1997; Verges et
al,, 2012). Importantly, we find that the effect of resident children on likelihood of AUD
registration goes above and beyond the protective effect of marriage itself, which is
consistent with some (Bachman et a/., 1997) but not all (Chilcoat and Breslau, 1996) prior
studies comparing the relative impact of these two social roles.

Second, we found consistent and significant evidence that children living in the home were
associated with a larger reduction in risk for AUD registration in mothers than in fathers.
Previous studies on this point have been mixed, with some suggesting that mothers and
fathers benefit equally from the protective effect of parenthood on risk for AUD onset
(\erges et al., 2012) while others have found stronger effects for mothers than for fathers
(Neve et al., 2000; Fergusson et al., 2012). These gendered effects may reflect time-
constraint differences related to child-rearing, as Swedish women spend more time caring
for children compared with men (Staff ez a/., 2013; Statistics Sweden, 2016).

Third, the reduction in risk for AUD in both mothers and fathers was stronger for younger
than for older children. This is consistent with an earlier study that looked at whether the
protective effect of parenthood changed as a function of children’s age, which found that
mothers’ and fathers’ likelihood of heavy drinking and alcohol problems was lowest when
their children were younger (<5 years) (Staff ef al, 2013). It is also congruent with the
hypothesis that constraints on unstructured leisure time, which are more intense for younger
than older children (Craig and Bittman, 2008), are one mechanism through which
parenthood may have a protective effect on risk for AUD (O’Malley, 2004).

Fourth, we sought to gain insight into the potential causal nature of the association between
children and risk for AUD by also conducting within-person analyses which control for
possible confounders. The estimates obtained in the frailty analyses are consistent with the
interpretation that the effects of young children on maternal risk for AUD are largely causal
rather than a result of confounders. For fathers, the results are less clear. They are so
imprecisely known that they are consistent both with the hypothesis that the effects are
largely causal or entirely the result of confounders. As a set, these findings are at least
partially consistent with the protective effects of parenthood on problem drinking seen from
an earlier study that used a fixed-effects regression model to control for individual
differences associated with selection into parenthood (Staff et a/., 2013). More broadly, these
parenthood results are congruent with findings from earlier work on family roles in the
Swedish population, which show that marriage has a likely causal, protective effect against
the onset of AUD registration (Kendler et al., 20164), while the loss of marriage through
divorce or widowhood increases risk for AUD registration (Kendler et al., 2017).

Finally, we examined, for the first time to our knowledge, the impact of young children on
parental risk for AUD in a more dynamic manner. In a married couple neither of whom had
prior AUD, when one spouse gets a first AUD registration, the other spouse has a very large
increased risk for an AUD registration over the next 4 years (Kendler et al., 2018). We
showed that in this situation, having young children in the home was associated with a large
reduction in risk. Our finding that the protective effect of children is strongest for those who
are at greatest risk suggests that parenthood may be particularly potent, positive turning
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point in an otherwise high-risk trajectory (Rutter, 1996; Schulenberg et a/., 2003). These
protective effects were more robust than seen in our frailty analyses and, like those analyses,
stronger in mothers than fathers. These analyses highlight the importance of considering
how acute social risk for AUD interfaces with parenting roles to influence AUD onset.

Limitations

These results should be interpreted in the context of five possible methodological
limitations. First, we ascertained subjects with AUD from medical, legal, and pharmacy
records. This approach does not rely on respondent cooperation or unbiased recall, but
cannot be expected to reproduce precisely results from interview-based epidemiological
surveys. The population prevalence of AUD in our sample is lower than that found in an
interview survey in nearby Norway (Kringlen et a/., 2001) as our methods will miss mildly
affected individuals who avoid pharmacological treatment and medical and legal
complications of their drinking. However, the validity of our detection method is supported
by the high rates of concordance observed across our ascertainment methods shown in our
previous work (Kendler et al., 2015) and replicated for the specific samples used in this
report examining both the ORs and Yule’s Y (Yule, 1912) (online Supplementary appendix
Table S1) and by the pattern of resemblance in relatives (Kendler et a/., 2015, 2016 5) which
is very similar to that found in interview-based studies (Heath et a/., 1997; Prescott and
Kendler, 1999).

Second, while of obvious interest, we were unable to examine the impact of children on
AUD risk in unmarried couples as Swedish registries cannot unambiguously identify
romantically involved unmarried individuals. Third, for our within-person analyses, to
maximize our sample size and statistical power, we used as a baseline the year prior to
pregnancy. We examined whether this baseline might be biased by some women reducing
alcohol intake in preparation of a planned pregnancy by comparing rates of AUD 2 v. 1 year
prior to pregnancy. We actually saw a slight increase in rates of AUD 1 v. 2 years prior to
pregnancy, suggesting that taking the 1-year prior period as a baseline would not bias
upward estimates of the effect of resident children.

Fourth, to maximize power, we included, as subjects, men and women born in Sweden
between 1960 and 1990. A disadvantage of this approach is the possibility that our approach
obscured important cohort effects. We therefore repeated our main analyses on three cohorts
(1960-69, 1970-79, and 1980-89) (online Supplementary appendix Table S2). While we
had too short a follow-up period in the youngest cohort to obtain stable parameter estimates,
results from the first two cohorts were quite similar. It is unlikely that our aggregate results
masked large historical differences across our 30-year ascertainment window.

Finally, families with both younger and older children were classified as having younger
children raising a possible confound between the presence of a young children in the home
and the number of children. We therefore studied families with only one child within our
ascertainment window. As seen in online Supplementary appendix Table S3, in both the
mothers and fathers in these families, risk for AUD was significantly lower when their child
was below v. above the age of 8. These results support our interpretation of our main
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findings. That is, younger children in the home have a stronger protective effect on parental
risk for AUD than older children.

Conclusions

For married individuals, living with a child substantially reduces risk for AUD. This effect is
stronger in mothers than fathers, with younger v. older children and is likely largely causal
in mothers while the results of causal analysis in men are inconclusive. The protective effect
is also clearly seen and particularly strong at times of high risk. While the genetic and
neurobiological roots of AUD are firmly established (Verhulst et a/., 2015; Koob and
Volkow, 2016), these results, along with our prior findings with marriage (Kendler et al.,
20164), demonstrate that intimate interpersonal relationships can also play a strong
protective role in the pathways to AUD onset.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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(a) First registration for AUD in husbands when the wives had a first AUD registration — a
non-parametric estimate of the hazard function (and 95% ClIs) of first AUD registration in
husbands as a function of whether there was a resident child in the home (in dotted line) or
there were no children (solid line). Estimates are presented in solid lines and 95% Cis in
dotted lines. The x-axis is time from registration in the wife in years. The y-axis is rate of
AUD registration. (6) First registration for AUD in wives when the husband had a first AUD
registration — a non-parametric estimate of the hazard function (and 95% Cis) of first AUD
registration in wives as a function of whether there was a resident child in the home (dotted
line) or there were no children (solid line). Estimates are presented in solid lines and 95%
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Cis in dotted lines. The x-axis is time from first registration in the husband in years. The y-
axis is rate of AUD registration.
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Fig. 2.

Risk ratio for first registration for AUD in men (solid line) and women (dotted line) who had
been exposed to a first onset of AUD in their spouse when there was v. was not a resident
child in the home. The two curves represent the ratio between the curves seen, respectively,
in Figs 1aand 4.
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