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Abstract

Aims: To test the hypothesis that exposure to parental substance use disorder is associ-

ated with an increased risk of being not in education, employment or training (NEET) in

male and female offspring during young adulthood.

Design, setting and participants: A register-based, national cohort study of 797 376 indi-

viduals born between 1984 and 1990, residing in Sweden at age 17 years. Participants

were followed from age 17 years to maximum age 32 years and assessed annually for

being NEET.

Measurements: The exposure variable was binary, defined as any diagnosis of substance

use disorder (alcohol and/or drug use disorder) in one or both parents, measured

between offspring’s birth and age 17 years. Cox regression analysis was used to obtain

hazard ratios (HRs) for being NEET, assessed annually as a binary variable using income

and employment data.

Findings: We found that 4.4% of individuals were exposed to parental substance use

disorder. When adjusted for birth year, domicile, origin, psychiatric diagnosis, household

income and parental psychiatric diagnosis, HRs for being NEET were HR = 1.13 (95% CI

1.09–1.16) for males, and HR = 1.15 (95% CI 1.12–1.19) for females. When

stratified by age, adjusted HRs for experiencing the first episode of NEET peaked at age

17–19 years, HR = 1.37 (95% CI 1.25–1.50) for males, and HR = 1.31 (95% CI 1.18–

1.44) for females.

Conclusions: In Sweden, exposure to parental substance use disorder before age

17 years is associated with increased risk of being not in education, employment or

training during early adulthood. The risks were highest at age 17–19 years for both

males and females, decreasing with greater age.
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INTRODUCTION

Substance use disorder (SUD)—encompassing both drug and alcohol

use disorders—is a common and debilitating condition that has

negative consequences for individuals, families and communities [1].

Parental SUD has been associated with several negative outcomes

among offspring, such as psychiatric disorders, including drug use

disorder (DUD) and suicide [2–6].

Moreover, children who grow up with parental SUD may face dis-

advantages when they attempt to join higher education or the labour

market. For example, a previous cohort study in Sweden reported that

the children of parents with alcohol use disorder (AUD) achieved

lower grades in school at age 15–16 years than their peers [7]. This is

concerning, given that low education is strongly associated with youth

unemployment, negative later life trajectories and adverse health

outcomes [8–10]. It has also been suggested that parental SUD is

detrimental to parent–child relationships and can mean that children

are exposed to less positive socio-environmental contexts [7].

Parenting and the household environment are crucial for early

cognitive development, as well as health, education and social out-

comes in later life [11–18].

The concept of being ‘not in education, employment, or train-

ing’ (NEET) emerged in the United Kingdom in the 1990s [19].

NEET refers to a heterogeneous group of young people: those who

are unemployed and inactive, not enrolled in any formal or non-

formal education, affected by chronic illness or otherwise not

available for work [20]. On average, across OECD (Organization for

Economic Co-operation and Development) countries, the frequency

of being NEET has decreased among 20–24-year-olds from almost

19% in 2009 to approximately 15% in 2019 [21]. In Sweden, the

prevalence of NEET in 2019 among 15–29-year-olds was approxi-

mately 7% [21]. As in many OECD countries, migrant youths are

more often NEET compared with their native peers [22–24]. Unlike

in many other high-income countries, females in Sweden are no

more likely to be NEET than males [24]. However, the odds of

becoming NEET are substantially higher for young females with a

child aged below 5 years than for males in the same position [8].

Gender may thus be particularly important to the risk of being

NEET during young adulthood. Having poor self-perceived health

and symptoms of poor mental health have also been associated

with increased odds of being NEET [8, 25–27]. Additionally, the

prevalence of NEET is higher in socio-economically disadvantaged

neighbourhoods [8, 28].

The risks associated with being NEET may fluctuate among differ-

ent stages of early adulthood. Individuals who have neither completed

high-school education, which typically concludes at age 19–20 years

in Sweden, nor transitioned into the labour market, may be at

increased risk of being NEET repeatedly and experiencing mental

health problems [29]. It is possible that, after completing high-school

or university education, many choose to take a break for personal rea-

sons, such as overseas travel []. For these individuals, being NEET may

be voluntary in nature, or serve as a stepping-stone to labour-market

attachment.

Overall, parental SUD is suggested to increase the risk of negative

outcomes among offspring [7]. The impact of parenting and family

relationships has been reported to peak before late adolescence (15–

19 years) [30]. Given that the transition from school into work or

further education is crucial for later life outcomes, it is important to

understand whether or not exposure to parental SUD is associated

with an increased risk of being NEET [30–33].

We therefore aimed to test the following hypotheses: (1) that

exposure to parental SUD during childhood is associated with an

increased risk of being NEET in male and female offspring during

young adulthood and (2) that these risks would be greatest prior to

age 20 years.

METHODS

Study population

This was a register-based, longitudinal cohort study of 797 376 indi-

viduals who were born between 1984 and 1990 and were alive and

residing in Sweden on their 17th birthday. Participants were

followed-up from age 17 years to a maximum age of 32 years (ran-

ge = 26–32 years) and assessed annually, between January 2001 and

December 2016, for the study outcome (NEET). Participants were

censored at the first recorded episode of NEET, in the event that

three or more consecutive years of income data were missing (due to

possible emigration, n = 29 615), at death (n = 2107) or at the end of

the follow-up period on 31 December 2016.

Sweden’s national registers provide individual-level, sex-dis-

aggregated, longitudinal population data that have been reported to

offer high internal validity and completeness across multiple domains

[34]. We used an existing database (‘Psychiatry Sweden’), which

comprises the total population of Sweden (including migrants with

resident permits) born 1932–2016. We utilized data linked from the

following national registers: the Multi-Generation Register, the Longi-

tudinal Integration Database for Health Insurance and Labour Market

Studies (LISA), the cause of death register, STATIV (a longitudinal

database for integration studies) and the National Patient Register,

which includes all in- and outpatient psychiatric care since 1973.

Missing baseline data for household income and domicile comprised

less than 4% of the study population.

This study adhered to the Reporting of Observational Studies in

Epidemiology (STROBE) statement (Supporting information, Table S1).

As the study protocol was not pre-registered, our analyses should be

considered exploratory in nature. The Regional Ethics Committee in

Stockholm approved the study before any records were linked

(decision number: 2016/987–32).

Exposure

The exposure variable was parental SUD. This was measured between

offspring’s birth and seventeenth birthday and defined as any
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diagnosis of AUD or DUD in one or both biological parents. Defini-

tions of AUD and DUD were based on the 8th, 9th and 10th editions

of the World Health Organization’s International Classification of Dis-

eases (ICD-8: 291, 303, 304; ICD-9: 291, 292, 303, 304, 305, 967,

969, 980; and ICD-10: F10–F19). Exposure to parental SUD was

coded in binary format using a dummy variable with the value

1 (exposed) or 0 (not exposed).

Outcome

The outcome variable was offspring NEET, defined by the Swedish

Agency for Youth and Civil Society (MUCF) as living and registered in

Sweden for an entire calendar year with annual income below the

price basic amount—a national statistic calculated annually from the

consumer price index—while not receiving study grants or being regis-

tered for more than 60 hours of education [35]. We hypothesized that

this definition of NEET would introduce an optimal balance of sensi-

tivity and specificity to identify those at risk of the negative outcomes

associated with NEET, while minimizing the incorrect labelling of indi-

viduals who are on short-term study breaks, working holidays, paren-

tal leave or sabbaticals. Outcome status was coded in binary format as

a dummy variable with the value 1 (one or more episodes of NEET) or

0 (no episodes of NEET).

Covariates

We included the following covariates, shown to be associated with

parental SUD and negative consequences in offspring [7, 36, 37], and

available in our data.

Individual factors included sex (male or female), birth year and

domicile, which consisted of three categories, according to the Swed-

ish Association of Local Authorities and Regions: large cities with

populations of at least 200 000 people, medium-sized towns with at

least 50 000 inhabitants and small towns/rural areas. Origin was cate-

gorized into three groups: (i) native Swedish, referring to individuals

born in Sweden with both parents born in Sweden; (ii) offspring of

migrants, referring to individuals born in Sweden with at least one par-

ent born abroad; and (iii) migrants, defined as individuals born outside

Sweden with both parents also born abroad. Psychiatric diagnosis was

captured as a binary variable from birth until 17 years of age. This

referred to any psychiatric diagnosis (ICD-10, F01–F99) registered in

in- or outpatient health care.

Parental factors included parental psychiatric diagnosis, a binary

variable defined as any psychiatric diagnosis other than SUD (ICD-8:

290, 292–302, 305–315; ICD-9: 290, 293–302, 306–319 and ICD-

10: F01–F09, F20–F99) in one or both parents, before the offspring

reached age 17 years, and household income, which was defined as

total annual household income for the study population at offspring

age 16 years. This was converted into quintiles, where the lowest

quintile represented the lowest income group. A time-line showing

the measurement of study variables is available in the Supporting

information, Fig. S1.

Statistical analyses

To test our main hypothesis, analyses were based on person-time

measured from 1 January 2001 to whichever occurred first: the first

recorded episode of NEET, death or the end of the follow-up period

on 31 December 2016. First, we compared the incidence of NEET by

socio-demographic characteristics of the study population from age

17 years to maximum age 32 years. Results were presented as inci-

dence rates per 100 000 person-years with 95% confidence intervals

(CIs). We then used Cox’s regression analyses of person-years, with

age as the underlying time-scale, to estimate univariate hazard ratios

(HRs) of NEET. Thirdly, we examined adjusted HRs for the first epi-

sode of being NEET. Results were presented in four different models,

as HRs with 95% CIs: model 1 adjusted for birth year, domicile and

origin; model 2 added psychiatric diagnosis; model 3 added house-

hold income; and model 4 adjusted for all aforementioned variables

and other parental psychiatric diagnosis. All analyses were stratified

by sex. To test our second hypothesis, we examined HRs for the first

episode of NEET at ages 17–19, 20–22, 23–25 and 26–32 years. All

models were tested for proportional hazards using Schoenfeld resid-

uals. The assumption of proportional hazards was fulfilled in the gen-

eral test. Stata version 16 MP was used for all statistical analyses.

The data sets analysed for the current study are not publicly available

due to Swedish data protection laws that restrict public sharing

of data.

Sensitivity analyses

To further assess the association between parental SUD and the risk

of offspring NEET in native Swedish offspring, offspring of migrants

and migrants, we tested interaction effects among males and females.

On the basis of significant interaction effects (P < 0.05), we stratified

the analyses between exposure to parental SUD and the first episode

of NEET by origin. In addition, to further assess the association

between exposure to parental SUD and the risk of NEET, we tested

interaction effects for offspring psychiatric diagnosis and parental

psychiatric diagnosis among males and females. Based on significant

interaction effects (P < 0.05), we stratified our analyses by offspring

psychiatric diagnosis and parental psychiatric diagnosis in both males

and females.

RESULTS

Among 797 376 individuals included in the analyses, 48.5% were

female (Table 1). Just fewer than half of the study population resided

in medium-sized towns, approximately 30% in large cities and the rest
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in smaller towns or rural areas. Migrants and offspring of migrants

accounted for approximately 7 and 17% of the total study population,

respectively. In total, 34 942 (4.4%) individuals were exposed to

parental SUD. Among individuals who were exposed to parental SUD,

approximately 80% were exposed to an additional parental psychiatric

diagnosis. In comparison, among the study population who were not

exposed to parental SUD, just 2.3% were exposed to any other paren-

tal psychiatric diagnosis. Approximately 41% of offspring exposed to

parental SUD were in the lowest income quintile compared to approx-

imately 18% of those who were not exposed.

Incidence rates (IRs) of NEET were higher among males (6390,

95% CI = 6260–6524) and females (7086, 95% CI = 6945–7229) who

were exposed to parental SUD than among those who were not

(Table 2). In general, IRs of NEET were higher among young adults

with a psychiatric diagnosis or a low family income and among

females from smaller towns or rural areas.

Overall, the risk of being NEET was greater among males and

females who were exposed to parental SUD than among individuals

who were not (Table 3). After adjusting for year of birth, domicile and

origin (model 1), HRs were 1.46 (95% CI = 1.42–1.48) among males

exposed to parental SUD and 1.45 (95% CI = 1.42–1.47) among

females exposed to parental SUD. When psychiatric diagnosis was

taken into account (model 2), these estimates were attenuated. HRs

were further attenuated when adjusting for household income (model

T AB L E 1 Socio-demographic and clinical characteristics of the study population, by parental substance use disorder (SUD) exposure
(n = 797 376)

Socio-demographic and clinical characteristics

Exposure to parental SUD before age 17 years, n (%)

Total (%) No parental SUD Any parental SUD

All individuals 797 376 (100) 762 434 (95.6) 34 942 (4.4)

Sex

Male 410 081 (51.4) 392 224 (51.4) 17 857 (51.1)

Female 387 295 (48.6) 370 210 (48.6) 17 085 (48.9)

Birth year

1984 100 544 (12.6) 95 966 (12.6) 4578 (13.1)

1985 105 144 (13.2) 100 459 (13.2) 4685 (13.4)

1986 108 598 (13.6) 103 901 (13.6) 4697 (13.4)

1987 111 236 (14.0) 106 606 (14.0) 4630 (13.3)

1988 119 019 (14.9) 113 977 (15.0) 5042 (14.4)

1989 122 506 (15.4) 116 991 (15.3) 5515 (15.8)

1990 130 329 (16.3) 124 534 (16.3) 5795 (16.6)

Domicile

Large city 229 131 (29.7) 218 643 (29.7) 10 488 (30.5)

Medium-sized town 361 524 (46.9) 345 588 (46.9) 15 936 (46.3)

Smaller town/rural area 180 861 (23.4) 172 859 (23.5) 8002 (23.2)

Origin

Native Swedish 605 909 (76.0) 580 110 (76.1) 25 799 (73.8)

Offspring of migrants 132 812 (16.7) 125 100 (16.4) 7712 (22.1)

Migrants 58 655 (7.3) 57 224 (7.5) 1431 (4.1)

Psychiatric diagnosis

No 777 168 (97.5) 744 397 (95.8) 18 037 (89.3)

Yes 20 208 (2.5) 32 771 (4.2) 2171 (10.7)

Parental psychiatric diagnosis

No 751 728 (94.3) 744 740 (97.7) 6988 (20.0)

Yes 45 648 (5.7) 17 694 (2.3) 27 954 (80.0)

Household income (quintiles)

1 (low income) 154 091 (20.0) 139 789 (19.0) 14 302 (41.5)

2 153 962 (20.0) 145 563 (19.8) 8399 (24.4)

3 154 005 (20.0) 149 171 (20.3) 4834 (14.0)

4 154 012 (20.0) 150 183 (20.4) 3829 (11.1)

5 (high income) 153 900 (20.0) 150 824 (20.5) 3076 (8.9)
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3). Lastly, when other parental psychiatric diagnosis was also consid-

ered (model 4), HRs decreased to 1.13 (95% CI = 1.09–1.16) for males

and 1.15 (95% CI = 1.12–1.19) for females.

In estimating the HRs of NEET within different age groups we

found that the hazards decreased with older age, both in univariate

analyses and in adjusted models (Tables 4–5). In model 4, among

T AB L E 2 Incidence rates (IRs) of being not in education, employment or training (NEET) among males and females, by parental substance use
disorder (SUD) exposure, per 100 000 person-years, 2001–16 (n = 797 376)

IR (95% CI) of NEET per 100 000 person-years

Female (n = 387 295) Male (n = 410 081)

Socio-demographic characteristics No parental SUD Any parental SUD No parental SUD Any parental SUD

All individuals 4865 (4842–4889) 7086 (6945–7229) 4251 (4230–4273) 6390 (6260–6524)

Origin

Native Swedish 4698 (4673–4725) 7006 (6844–7171) 3925 (3903–3949) 6181 (6032–6334)

Offspring of migrants 5760 (5662–5859) 7044 (6382–7774) 5733 (5639–5829) 7161 (6496–7895)

Migrants 5301 (5240–5362) 7371 (7065–7690) 5234 (5175–5296) 6972 (6680–7278)

Domicile

Large city 4656 (4613–4699) 6498 (6259–6746) 4497 (4456–4539) 6310 (6075–6554)

Medium-sized town 5052 (5016–5079) 7511 (7295–7733) 4342 (4311–4375) 6706 (6507–6915)

Smaller town/rural area 5252 (5200–5303) 7473 (7174–7785) 4139 (4096–4184) 6372 (6100–6656)

Parental psychiatric disorder

No 4830 (4807–4854) 7340 (7022–7672) 4216 (4194–4237) 6174 (5891–6470)

Yes 6548 (6362–6739) 7023 (6868–7183) 5927 (5755–6104) 6645 (6299–6597)

Psychiatric diagnosis

No 4787 (4764–4810) 6819 (6677–6963) 4186 (4165–4208) 6175 (6044–6309)

Yes 8779 (8558–9007) 12 043 (11 252–12 889) 8624 (8375–8880) 12 120 (11 199–13 117)

Household income (quintiles)

1 (low income) 6669 (6602–6737) 8325 (8081–8576) 5974 (5911–6037) 7625 (7394–7864)

2 5732 (5673–5791) 7127 (6841–7424) 5020 (4966–5074) 6351 (6090–6623)

3 4929 (4877–4982) 6352 (6011–6714) 3879 (3834–3925) 5427 (5119–5754)

4 4302 (4253–4351) 5887 (5520–6280) 3597 (3554–3641) 5326 (4984–5692)

5 (high income) 3606 (3562–3651) 5471 (5083–5891) 3579 (3536–3622) 5447 (5054–5871)

CI = confidence interval.

T AB L E 3 Cox regression models for being not in education, employment or training (NEET), by parental substance use disorder (SUD)
exposure, stratified by sex, 2001–16 (n = 797 376)

Parental SUD exposure

NEET at age
17–32 years

HR (95% CI)

Total Univariate Model 1 Model 2 Model 3 Model 4

Males

No parental SUD 152 610 1 1 1 1 1

Any parental SUD 9020 1.48 (1.45–1.51) 1.46 (1.42–1.48) 1.43 (1.39–1.45) 1.28 (1.26–1.31) 1.13 (1.09–1.16)

Females

No parental SUD 166 595 1 1 1 1 1

Any parental SUD 9656 1.47 (1.44–1.50) 1.45 (1.42–1.47) 1.41 (1.38–1.44) 1.27 (1.24–1.29) 1.15 (1.12–1.19)

HR = hazard ratio; CI = confidence interval.

Model 1 adjusted for birth year, domicile and origin.

Model 2 adjusted for birth year, domicile, origin and psychiatric diagnosis.

Model 3 adjusted for birth year, domicile, origin, psychiatric diagnosis and family household income.

Model 4 adjusted for birth year, domicile, origin, psychiatric diagnosis, family household income and parental psychiatric diagnosis.
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those exposed to parental SUD, the HRs for NEET were highest at

age 17–19 years in both males (1.37, 95% CI = 1.25–1.50) and

females (1.31, 95% CI = 1.18–1.44). The HRs for males and females

decreased to 1.08 (95% CI = 1.02–1.13) and 1.16 (95% CI = 1.10–

1.22) at age 20–22 years and 1.09 (95% CI = 1.00–1.20) and 1.12

(95% CI = 1.03–1.21) at age 23–25 years, respectively, after adjusting

for year of birth, domicile, origin, psychiatric diagnosis, household

income and other parental psychiatric diagnosis. Exposure to parental

SUD prior to age 17 years was not associated with a first episode of

NEET among 26–32-year-olds.

T AB L E 4 Cox regression models for being not in education, employment or training (NEET) among males, by parental substance use disorder
(SUD) exposure, stratified by age group, 2001–16 (n = 410 081)

Parental SUD exposure

First episode of NEET

at age 17–32 years
HR (95% CI)

Males Total Univariate Model 1 Model 2 Model 3 Model 4

Age 17–19 years

No parental SUD 22 789 1 1 1 1 1

Any parental SUD 2180 2.12 (1.99–2.26) 2.17 (2.04–2.31) 1.95 (1.83–2.08) 1.58 (1.48–1.68) 1.37 (1.25–1.50)

Age 20–22 years

No parental SUD 92 810 1 1 1 1 1

Any parental SUD 5224 1.43 (1.38–1.48) 1.40 (1.35–1.45) 1.38 (1.33–1.43) 1.24 (1.20–1.28) 1.08 (1.02–1.13)

Age 23–25 years

No parental SUD 26 521 1 1 1 1 1

Any parental SUD 1274 1.36 (1.28–1.46) 1.34 (1.26–1.44) 1.33 (1.24–1.42) 1.21 (1.13–1.29) 1.09 (1.00–1.20)

Age 26–32 years

No parental SUD 1659 1 1 1 1 1

Any parental SUD 758 1.32 (1.21–1.43) 1.29 (1.19–1.40) 1.27 (1.17–1.38) 1.22 (1.12–1.32) 1.09 (0.97–1.22)

HR: hazard ratio; CI: confidence interval.

Model 1 adjusted for birth year, domicile and origin.

Model 2 adjusted for birth year, domicile, origin and psychiatric diagnosis.

Model 3 adjusted for birth year, domicile, origin, psychiatric diagnosis and family household income.

Model 4 adjusted for birth year, domicile, origin, psychiatric diagnosis, family household income and parental psychiatric diagnosis.

T AB L E 5 Cox regression models for being not in education, employment or training (NEET) among females, by parental substance use
disorder (SUD) exposure, stratified by age group, 2001–16 (n = 387 295)

Parental SUD exposure
First episode of NEET
at age 17–32 years

HR (95% CI)

Females Total Univariate Model 1 Model 2 Model 3 Model 4

Age 17–19 years

No parental SUD 18 848 1 1 1 1 1

Any parental SUD 1807 2.18 (2.04–2.33) 2.22 (2.08–2.38) 1.97 (1.84–2.11) 1.60 (1.49–1.70) 1.31 (1.18–1.44)

Age 20–22 years

No parental SUD 73 914 1 1 1 1 1

Any parental SUD 4576 1.52 (1.47–1.59) 1.50 (1.44–1.55) 1.46 (1.41–1.51) 1.31 (1.26–1.36) 1.16 (1.10–1.22)

Age 23–25 years

No parental SUD 36 245 1 1 1 1 1

Any parental SUD 1904 1.40 (1.32–1.48) 1.38 (1.31–1.46) 1.36 (1.28–1.43) 1.22 (1.15–1.29) 1.12 (1.03–1.21)

Age 26–32 years

No parental SUD 41 742 1 1 1 1 1

Any parental SUD 1741 1.17 (1.11–1.23) 1.15 (1.09–1.21) 1.14(1.08–1.20) 1.07 (1.02–1.13) 1.06 (1.00–1.14)

HR = hazard ratio; CI = confidence interval.

Model 1 adjusted for birth year, domicile and origin.

Model 2 adjusted for birth year, domicile, origin and psychiatric diagnosis.

Model 3 adjusted for birth year, domicile, origin, psychiatric diagnosis and family household income.

Model 4 adjusted for birth year, domicile, origin, psychiatric diagnosis, family household income and parental psychiatric diagnosis.
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Our sensitivity analyses (Supporting information, Table S2)

suggested that the association between exposure to parental SUD

and the risk of offspring being NEET was greater among native Swed-

ish individuals than among migrants and offspring of migrants. In addi-

tion, the association between exposure to parental SUD and the risk

of NEET was similar among offspring who had a psychiatric diagnosis

and those who did not (Supporting information, Table S3). However,

the relative impact of parental SUD on offspring’s risk of being NEET

was higher among those with parents without any additional psychiat-

ric diagnosis (Supporting information, Table S4).

DISCUSSION

We found that exposure to parental SUD prior to age 17 years was

associated with an increased risk of being NEET during young adult-

hood among both male and female offspring. This increased risk

peaked at around age 17–19 years, then decreased gradually. Our

findings showed that these increased risks of being NEET were par-

tially, but not fully, attenuated after adjusting for birth year, domicile,

origin, psychiatric diagnosis, household income and other parental

psychiatric diagnosis.

While we are not aware of any previous study of parental SUD

and offspring risk of being NEET, the overarching importance of par-

enting is well documented [11, 14, 17, 30, 38]. A previous Swedish

cohort study reported that children exposed to parental AUD

achieved lower grades in school than their peers [7]. Further, cross-

sectional data from across the European Union suggest that low edu-

cation is strongly associated with being NEET [19, 39]. In addition, a

longitudinal study of adopted and non-adopted offspring of parents

with DUD in Sweden suggested that high-quality child-rearing envi-

ronments can substantially reduce the risk of DUD, even among off-

spring at high genetic risk [2]. Overall, our findings corroborate

existing literature that highlights the importance of parenting and sug-

gests that exposure to parental SUD may have a psychosocial ‘scar-
ring’ effect on offspring [18, 40].

Our finding that the association between exposure to parental

SUD and offspring being NEET is strongest at age 17–19 years is con-

sistent with previous reports that the impact of parenting and other

family relationships peaks during adolescence [30]. Adolescents, who

are still developing their capacity for autonomy, must negotiate a tran-

sitional period of labour-market integration that may involve precari-

ous employment, low wages and other challenges [24, 41, 42].

Previous longitudinal research has suggested that being NEET during

this stage may increase the risk of later NEET episodes [29]. Impor-

tantly, in the Swedish context, being NEET at this age implies that an

individual has not completed secondary school, which is likely to have

negative implications and increase the risk of being NEET later in life

[8, 19, 39]. While our findings suggest that age 17–19 years is a par-

ticularly important window for vocational engagement among individ-

uals who are exposed to parental SUD, it should be noted that these

results corresponded only to the first episode of being NEET. It is

therefore likely that lower HRs reported among older age groups may

be partly explained by the fact that individuals were censored at the

first instance of being NEET, as later occurrences of the same individ-

uals being NEET were not included.

In addition, our findings suggest that the risks of being NEET

were greatly reduced after adjusting for household income and, in

particular, other parental psychiatric disorders. One previous cohort

study reported that additional parental psychiatric disorders may par-

tially explain the association between parental AUD and educational

disadvantage among offspring [7]. Other studies have reported associ-

ations between socio-economic status (SES), SUD and being NEET

[43–49]. Our findings were consistent with those reports, adding evi-

dence that other parental psychiatric disorders and low household

income may contribute to the association found between parental

SUD and offspring risk of NEET.

Regarding the importance of origin in this association, a lower

prevalence of SUD has previously been reported among migrants in

Sweden, along with an increased prevalence of being NEET [22–24,

50, 51]. While the hazards of being NEET in our study were similar

after adjustments for origin, there are likely to be other con-

founding factors involved in this relationship. For example, parental

SUD is likely to interact with many different risk factors linked to

both migration and being NEET (such as adverse life experiences,

family structures, neighbourhood deprivation, etc.). Moreover, in

our study parental SUD referred to individuals who had been in

contact with specialized health-care and had thus been formally

diagnosed. Among those facing barriers to seeking or receiving

health-care in Sweden, such as migrants, psychiatric diagnoses

made in the country of origin were not necessarily recorded in the

Swedish registers [52].

Strengths and limitations

This was, to our knowledge, the first study to investigate the associa-

tion between parental SUD and offspring being NEET. Crucially, a

longitudinal design ensured that all exposures to parental SUD

occurred before assessment of NEET began. Other methodological

strengths within our study are related to the use of register data.

Sweden’s health registers provide individual-level, sex-disaggregated

data with a high level of completeness and internal validity across

multiple domains [34]. The study included a national cohort of all

individuals born between 1984 and 1990, ensuring a large study pop-

ulation and minimizing any issues of sample representativeness or

selection bias.

Despite these strengths, our study had important limitations. The

primary limitation was that the study data did not satisfy the assump-

tions necessary for causal inference. In particular, there is a strong

possibility for both residual confounding and unmeasured con-

founders. Possible confounding effects of parental separation, child-

hood trauma, adoption and early parenthood, for example, must be

considered, but such data were not available for analysis. Further-

more, we recognize that the relationship between SUD and other

psychiatric disorders is complex, and that these disorders may be
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mutually exacerbating [53]. Similarly, household income may be

affected by parental SUD, rather than operating strictly as a con-

founder. It is therefore possible that adjusting for these covariates

may have introduced bias. Given this potential overadjustment, it may

be that our maximally adjusted models underestimated the risks asso-

ciated with parental SUD.

The use of register data is not without limitations. Psychiatric dis-

orders tend to be underestimated within Swedish registries [54]. The

reliance upon formally diagnosed SUD and other psychiatric disorders

is likely to have resulted in an underestimation of actual cases. Addi-

tionally, undocumented migrants, who are generally vulnerable to

being NEET, were not included in this study [22–24]. Importantly,

these data only include biological parents and not adoptive or step-

parents. Furthermore, cases in which birth parents do not have cus-

tody of—or indeed contact with—their child, were not differentiated

from other households in this study.

Lastly, the MUCF definition of NEET used in this study may have

introduced heterogeneity within the NEET population. For example,

professionals who worked abroad for periods of up to 3 years at a

time—and thus paid taxes overseas—may have been recorded as

NEET. The characteristics of these individuals are likely to have dif-

fered considerably from those who neither worked nor studied during

the study period. A further limitation was that the applied definition

did not consider the underlying reason for being NEET. Thus, individ-

uals who were voluntarily NEET were not differentiated from those

who truly experienced labour-market disengagement. This is not nec-

essarily the case in other OECD countries, where self-reported mea-

sures of NEET are used [19, 24]. Furthermore, our study did not

differentiate individuals who accumulated multiple episodes of NEET

from those who experienced a single episode. However, no consensus

definition of NEET has been established to date [23, 55, 56]. Thus, it

is likely that subgroups with increased vulnerability for the adverse

outcomes associated with being NEET exist within the wider NEET

population.

CONCLUSIONS

Our study found that exposure to parental SUD during childhood

was associated with an increased risk of being NEET during young

adulthood. This risk was highest at age 17–19 years in both males

and females, but decreased with older age. The risks of being NEET

were substantially reduced when household income and, in particular,

other parental psychiatric diagnosis were adjusted for. We suggest

that children who are exposed to parental SUD may require addi-

tional support, and as they approach the transitional period may be

targeted for evidence-based programmes to improve labour market

participation.

ACKNOWLEDGEMENT

This study was supported by the Research Council for Health Work-

ing Life and Welfare (Forte: 2016–07108).

AUTHOR CONTRIBUTIONS

Paul Welford: Conceptualization; data curation; formal analysis;

investigation; methodology; project administration; resources; soft-

ware; validation. Anna-Karin Danielsson: Conceptualization; funding

acquisition; investigation; methodology; project administration;

resources; supervision; validation. Helio Manhica: Conceptualization;

data curation; formal analysis; funding acquisition; investigation;

methodology; project administration; resources; software;

supervision.

DECLARATION OF INTERESTS

None.

ORCID

Paul Welford https://orcid.org/0000-0001-9147-783X

Hélio Manhica https://orcid.org/0000-0003-3893-2543

REFERENCES

1. Degenhardt L, Charlson F, Ferrari A, Santomauro D, Erskine H,

Mantilla-Herrara A, et al. The global burden of disease attributable to

alcohol and drug use in 195 countries and territories, 1990–2016: a
systematic analysis for the Global Burden of Disease study 2016.

Lancet Psychiatry. 2018;5:987–1012.
2. Kendler KS, Ohlsson H, Sundquist K, Sundquist J. The rearing envi-

ronment and risk for drug abuse: a Swedish national high-risk

adopted and not adopted co-sibling control study. Psychol Med.

2016;46:1359–66.
3. Björkenstam C, Kosidou K, Björkenstam E. Childhood adversity and

risk of suicide: cohort study of 548 721 adolescents and young

adults in Sweden. BMJ. 2017;357:j1334.

4. Kendler KS, Ohlsson H, Sundquist K, Sundquist J. Cross-generational

transmission from drug abuse in parents to attention-

deficit/hyperactivity disorder in children. Psychol Med. 2016;46:

1301–9.
5. Yule AM, Wilens TE, Martelon MK, Simon A, Biederman J. Does

exposure to parental substance use disorders increase substance use

disorder risk in offspring? A 5-year follow-up study. Am J Addict.

2013;22:460–5.
6. Ramstedt M, Raninen J, Larm P, Livingston M. Children with problem

drinking parents in Sweden: Prevalence and risk of adverse conse-

quences in a national cohort born in 2001. Drug Alcohol Rev. 2021;

1–8. https://doi.org/10.1111/dar.13406
7. Berg L, Bäck K, Vinnerljung B, Hjern A. Parental alcohol-related dis-

orders and school performance in 16-year-olds—a Swedish national

cohort study. Addiction. 2016;111:1795–803.
8. Organization for Economic Co-operation and Development (OECD).

Investing in Youth: Sweden 2016. Available at: https://www.oecd-

ilibrary.org/content/publication/9789264267701-en. Accessed 16

May 2021.

9. Ghoshray A, Ord�oñez J, Sala H. Euro, crisis and unemployment:

youth patterns, youth policies? Econ Model. 2016;58:442–53.
10. Raghupathi V, Raghupathi W. The influence of education on health:

an empirical assessment of OECD countries for the period 1995–
2015. Arch Public Health. 2020;78:1–18.

11. Ermisch J. Origins of social immobility and inequality: parenting and

early child development. Nat Inst Econ Rev. 2008;205:62–71.
12. Marmot M, Allen J, Goldblatt P, Boyce T, McNeish D, Grady M et al.

Fair Society Healthy Lives. The Marmot Review: Strategic Review of

Health Inequalities in England Post-2010. Report no.: 978–0–
9564870-0-1. Sheffield, UK: The Marmot Review; 2010.

8 WELFORD ET AL.

https://orcid.org/0000-0001-9147-783X
https://orcid.org/0000-0001-9147-783X
https://orcid.org/0000-0003-3893-2543
https://orcid.org/0000-0003-3893-2543
https://doi.org/10.1111/dar.13406
https://www.oecd-ilibrary.org/content/publication/9789264267701-en
https://www.oecd-ilibrary.org/content/publication/9789264267701-en


13. Kelly Y, Sacker A, Del Bono E, Francesconi M, Marmot M. What role

for the home learning environment and parenting in reducing the

socioeconomic gradient in child development? Findings from the mil-

lennium cohort study. Arch Dis Child. 2011;96:832–7.
14. Byford M, Kuh D, Richards M. Parenting practices and inter-

generational associations in cognitive ability. Int J Epidemiol. 2012;

41:263–72.
15. Lugo-Gil J, Tamis-LeMonda CS. Family resources and parenting qual-

ity: links to children’s cognitive development across the first 3 years.

Child Dev. 2008;79:1065–85.
16. Kiernan KE, Mensah FK. Poverty, family resources and children’s

early educational attainment: the mediating role of parenting. Br

Educ Res J. 2011;37:317–36.
17. Hernández-Alava M, Popli G. Children’s development and parental

input: evidence from the UK millennium cohort study. Demography.

2017;54:485–511.
18. Pearce A, Dundas R, Whitehead M, Taylor-Robinson D. Pathways to

inequalities in child health. Arch Dis Child. 2019;104:998–1003.
19. Eurofound. Exploring the diversity of NEETs. Luxembourg: Publica-

tions Office of the European Union; 2016, p. 19.

20. Mascherini M, Ledermaier S. Exploring the diversity of NEETs.

Luxembourg: Publications Office of the European Union; 2016.

21. Organization for Economic Co-operation and Development

(OECD) Education at a Glance 2020. Available at: https://www.oecd-

ilibrary.org/docserver/69096873-en.pdf?expires=1643013448&id=id&

accname=guest&checksum=7B313A4B7BDA50949C462C4307AE0555.

Accessed 12 July 2021.

22. Manhica H, Lundin A, Danielsson A-K. Not in education, employ-

ment, or training (NEET) and risk of alcohol use disorder: a nation-

wide register-linkage study with 485 839 Swedish youths. BMJ

Open. 2019;9:e032888.

23. Manhica H, Berg L, Almquist YB, Rostila M, Hjern A. Labour market

participation among young refugees in Sweden and the potential of

education: a national cohort study. J Youth Stud. 2019;22:533–50.
24. Organization for Economic Co-operation and Development (OECD).

Education at a Glance 2018. Available at: https://www.oecd-ilibrary.

org/content/publication/eag-2018-en

25. McLeod JD, Fettes DL. Trajectories of failure: the educational

careers of children with mental health problems. Am J Sociol. 2007;

113:653–701.
26. Baron RC, Salzer MS. Accounting for unemployment among people

with mental illness. Behav Sci Law. 2002;20:585–99.
27. Sveinsdottir V, Eriksen HR, Baste V, Hetland J, Reme SE. Young

adults at risk of early work disability: who are they? BMC Public

Health. 2018;18:1176.

28. Myndigheten För Ungdoms och Civilsamhällesfrågor (MUCF)

(Swedish Agency for Youth and Civil Affairs). Stöd till unga

som varken arbetar eller studerar [Support for young people who

are neither working nor studying]. Report no.: 978–91–
89027-00-8. Växjö, Sweden: Swedish Agency for Youth and Civil

Affairs; 2019.

29. Gutierrez-Garcia RA, Benjet C, Borges G, Mendez Rios E, Medina-

Mora ME. NEET adolescents grown up: eight-year longitudinal

follow-up of education, employment and mental health from adoles-

cence to early adulthood in Mexico city. Eur Child Adolesc Psychia-

try. 2017;26:1459–69.
30. Patton GC, Sawyer SM, Santelli JS, Ross DA, Afifi R, Allen NB, et al.

Our future: a Lancet Commission on adolescent health and

wellbeing. Lancet. 2016;387:2423–78.
31. Benjet C, Hernandez-Montoya D, Borges G, Mendez E, Medina-

Mora ME, Aguilar-Gaxiola S. Youth who neither study nor work:

mental health, education and employment. Salud Publ Mexico. 2012;

54:410–7.
32. Azzopardi PS, Hearps SJC, Francis KL, Kennedy EC, Mokdad AH,

Kassebaum NJ, et al. Progress in adolescent health and wellbeing:

tracking 12 headline indicators for 195 countries and territories,

1990–2016. Lancet. 2019;393:1101–18.
33. Dalglish SL, Melchior M, Younes N, Surkan PJ. Work characteristics

and suicidal ideation in young adults in France. Soc Psychiatry Psy-

chiatr Epidemiol. 2015;50:613–20.
34. Nationella Kvalitatsregister [National Quality Register]. Quick

Guide for researchers to quality registry data disclosure

[internet]. Nationella Kvalitatsregister; 2019. Available at: https://

kvalitetsregister.se/englishpages/useregistrydatainyourresearch/

quickguideforresearchers.2409.html

35. Swedish Agency for Youth and Civil Society Affairs (MUCF). New

statistics from MUCF: Proportion of young people who neither work

nor study at a continued high level [internet]: Swedish Agency for

Youth and Civil Society Affairs. Accessed 16 May 2021.

36. Manhica H, Straatmann VS, Lundin A, Agardh E, Danielsson A-K.

Association between poverty exposure during childhood and adoles-

cence, and drug use disorders and drug-related crimes later in life.

Addiction. 2021;116:1747–56.
37. McHugh RK, Votaw VR, Sugarman DE, Greenfield SF. Sex and gen-

der differences in substance use disorders. Clin Psychol Rev. 2018;

66:12–23.
38. Balázs M, Piko BF, Fitzpatrick KM. Youth problem drinking: the role

of parental and familial relationships. Subst Use Misuse. 2017;52:

1538–45.
39. Mascherini M, Salvatore L, Meierkord A, Jungblut JM NEETs: young

people not in employment, education or training—characteristics,

costs and policy responses in Europe. Report no.: 978–92–
897-1094-7. Luxembourg: Publications Office of the European

Union; 2012.

40. Bäckman O, Nilsson A. Long-term consequences of being not in

employment, education or training as a young adult. Stability and

change in three Swedish birth cohorts. Eur Soc. 2016;18:136–57.
41. Ng-Knight T, Schoon I. Can locus of control compensate for socio-

economic adversity in the transition from school to work? J Youth

Adolesc. 2017;46:2114–28.
42. Quintini G, Martin J, Martin S. The Changing Nature of the School-

to-Work Transition Process in OECD Countries. SSRN Electronic

Journal. 2007. https://doi.org/10.2139/ssrn.1884070

43. Erskine S, Maheswaran R, Pearson T, Gleeson D. Socioeconomic

deprivation, urban–rural location and alcohol-related mortality in

England and Wales. BMC Public Health. 2010;10(99):1–8.
44. Budhiraja M, Landberg J. Socioeconomic disparities in alcohol-related

mortality in Sweden, 1991–2006: a register-based follow-up study.

Alcohol Alcohol. 2016;51:307–14.
45. Sidorchuk A, Goodman A, Koupil I. Social class, social mobility and

alcohol-related disorders in Swedish men and women: a study of four

generations. PLOS ONE. 2018;13:e0191855.

46. Probst C, Kilian C, Sanchez S, Lange S, Rehm J. The role of alcohol

use and drinking patterns in socioeconomic inequalities in mortality:

a systematic review. Lancet Public Health. 2020;5:e324–32.
47. Arroyo-Borrell E, Renart G, Saurina C, Saez M. Influence maternal

background has on children’s mental health. Int J Equity Health.

2017;16(63):1–10.
48. Rivenbark J, Arseneault L, Caspi A, Danese A, Fisher HL, Moffitt TE,

et al. Adolescents’ perceptions of family social status correlate with

health and life chances: a twin difference longitudinal cohort study.

Proc Natl Acad Sci USA. 2020;117:23323–8.
49. Alfieri S, Sironi E, Marta E, Rosina A, Marzana D. Young Italian NEETs

(not in employment, education, or training) and the influence of their

family background. Eur J Psychol. 2015;11:311–22.
50. Sundquist K, Frank G. Urbanization and hospital admission rates for

alcohol and drug abuse: a follow-up study of 4.5 million women and

men in Sweden. Addiction. 2004;99:1298–305.
51. The World Bank. Sweden: data [internet]: The World Bank; 2019.

Available at: https://data.worldbank.org/country/SE

PARENTAL SUBSTANCE USE AND NEET 9

https://www.oecd-ilibrary.org/docserver/69096873-en.pdf?expires=1643013448&id=id&accname=guest&checksum=7B313A4B7BDA50949C462C4307AE0555
https://www.oecd-ilibrary.org/docserver/69096873-en.pdf?expires=1643013448&id=id&accname=guest&checksum=7B313A4B7BDA50949C462C4307AE0555
https://www.oecd-ilibrary.org/docserver/69096873-en.pdf?expires=1643013448&id=id&accname=guest&checksum=7B313A4B7BDA50949C462C4307AE0555
https://www.oecd-ilibrary.org/content/publication/eag-2018-en
https://www.oecd-ilibrary.org/content/publication/eag-2018-en
https://kvalitetsregister.se/englishpages/useregistrydatainyourresearch/quickguideforresearchers.2409.html
https://kvalitetsregister.se/englishpages/useregistrydatainyourresearch/quickguideforresearchers.2409.html
https://kvalitetsregister.se/englishpages/useregistrydatainyourresearch/quickguideforresearchers.2409.html
https://doi.org/10.2139/ssrn.1884070
https://data.worldbank.org/country/SE


52. Careja R, Bevelander P. Using population registers for migration and

integration research: examples from Denmark and Sweden. Comp

Migr Stud. 2018;6(19):1–27.
53. Anker JJ, Kushner MG. Co-occurring alcohol use disorder and anxi-

ety: bridging psychiatric, psychological, and neurobiological perspec-

tives. Alcohol Res Curr Rev. 2019;40:e1–e12.
54. Forslund T, Kosidou K, Wicks S, Dalman C. Trends in psychiatric

diagnoses, medications and psychological therapies in a large

Swedish region: a population-based study. BMC Psychiatry. 2020;20

(328):1–9.
55. Gariepy G, Iyer S. The mental health of young Canadians who are

not working or in school. Can J Psychiatry. 2019;64:338–44.
56. Henderson JL, Hawke LD, Chaim G. Not in employment, education

or training: mental health, substance use, and disengagement in a

multi-sectoral sample of service-seeking Canadian youth. Child

Youth Serv Rev. 2017;75:138–45.

SUPPORTING INFORMATION

Additional supporting information may be found in the online version

of the article at the publisher’s website.

How to cite this article: Welford P, Danielsson A-K,

Manhica H. Parental substance use disorder and offspring not

in education, employment or training: a national cohort study

of young adults in Sweden. Addiction. 2022;1–10. https://doi.

org/10.1111/add.15807

10 WELFORD ET AL.

https://doi.org/10.1111/add.15807
https://doi.org/10.1111/add.15807

	Parental substance use disorder and offspring not in education, employment or training: a national cohort study of young ad...
	INTRODUCTION
	METHODS
	Study population
	Exposure
	Outcome
	Covariates
	Statistical analyses
	Sensitivity analyses

	RESULTS
	DISCUSSION
	Strengths and limitations

	CONCLUSIONS
	ACKNOWLEDGEMENT
	AUTHOR CONTRIBUTIONS
	DECLARATION OF INTERESTS
	REFERENCES


