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Abstract
Research suggests that adult children of parents with harmful alcohol use are at increased risk for premature death. This 
national cohort study investigated mortality in adult children of parents with alcohol use disorder (AUD), adjusting for 
sociodemographic variables. The study used 1973 to 2018 data from Swedish national registers to compare mortality risk in 
children who had ≥ 1 parent with AUD (ICD-10 code F10 and its ICD-8 and ICD-9 equivalents) (n = 122,947) and those who 
did not (n = 2,298,532). A Cox regression model adjusted for year of birth, sex, parental education, and childhood loss of a 
parent was used. Before the age of 18 years, about 5% of children born in Sweden lived with ≥ 1 parent who had a clinical 
diagnosis of AUD. Overall mortality was higher in adult children of parents with AUD: hazard ratio (HR) 1.76, 95% confi-
dence interval (CI) 1.71–1.82. Mortality remained elevated after adjustments for sociodemographic factors (HR 1.45, 95% 
CI 1.40–1.50). Children of parents with AUD had increased mortality from all investigated causes. The highest excess risk 
was for death from drug-related causes (excluding accidental poisonings) (HR 3.08, 95% CI 2.74–3.46). For most causes, 
mortality was higher if the mother had AUD than if the father had AUD. Patterns of mortality were similar in both sexes. 
This study provides evidence that parental AUD raises the risk of offspring mortality from preventable causes such as drug 
use, suicide (HR 2.16, 95% CI 1.98–2.36), accident (HR 2.00, 95% CI 1.87–2.13), and assault (HR 1.76, 95% CI 1.38–2.24).
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Introduction

An estimated four million people in Western Europe and 
more than sixty million worldwide have alcohol use disorder 
(AUD) [1]. Millions of children, including approximately 

4–10% of children in western countries [2–4], grow up with 
at least one parent with harmful alcohol use.

Not all children who grow up with a parent who has AUD 
are affected the same way or have negative outcomes [5–7]. 
However, adverse effects of having a parent with AUD are 
measurable from birth and range from somatic [2] and men-
tal disorders [8] to increased mortality [2, 9]. Adult children 
of parents with AUD are at raised risk for substance use 
disorders [5, 10, 11], mental health problems [11, 12], vio-
lence [2], and suicide [13]. Previous studies also highlight 
that children who grow up with a parent who has AUD are 
at higher risk for outcomes that can negatively affect later 
socioeconomic position, such as lower levels of school per-
formance [14], unemployment during their teen years and 
young adulthood [2], and teenage pregnancy [2]. Many of 
these outcomes are directly or indirectly associated with 
higher risks of mortality.

The few studies that have examined mortality risk in adult 
children of parents with AUD have found increased risk [2, 
9]. A Danish prospective national birth cohort study found 
that parental alcohol abuse raised mortality risk in offspring 
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up to the age of 27 and that maternal alcohol abuse had more 
impact than paternal alcohol abuse [2]. A survey study of 
Swedish men in compulsory military service found three 
times higher mortality risk in adult sons of fathers with AUD 
than in other survey respondents [9]. The same survey study 
found that mortality risk, including total mortality and mor-
tality related to alcohol, violence, and suicide, was raised 
in conscripts who reported that their fathers drank often, 
including those whose fathers had no diagnosis of AUD [9].

Swedish national registers are highly complete and have 
been recording births [15], maternity [15], paternity [16], 
hospital diagnoses [17], and causes of death [16] for dec-
ades. Linking and analyzing these national population data 
can provide an overview of mortality in adult children of 
parents with AUD over more than four decades. The current 
study uses the data available in national registers to enhance 
existing information on mortality risk in adult children of 
parents with AUD.

Aim

This national cohort study investigated mortality in adult 
children of parents with AUD, adjusting for year of birth, 
sex, level of parental education, and loss of a parent in 
childhood.

Methods

Study population and data sources

Data were obtained from national registers at the Swedish 
National Board of Health and Welfare and Statistics Swe-
den, the Swedish governmental statistics agency (Table 1). 
Individual-level data were linked via a pseudonymized ver-
sion of the personal identification number assigned to each 
resident in Sweden.

We included all live-born children in Sweden born 
between January 1, 1973, and December 31, 1995 
(n = 2,421,479), as well as information on their biological 
mothers (2,421,479, 100%) and fathers (n = 2,396,514, 99%). 
Those born between these dates were followed up until emi-
gration, death, or the end of the study period on December 
31, 2018, whichever came first.

Data on births and maternity came from the Swedish 
Medical Birth Register, established in 1973 and maintained 
by the Swedish National Board of Health and Welfare [15]. 
Data on paternity, deaths, and emigration for children and 
their parents came from the Swedish Total Population Reg-
ister, established in 1968 and kept by Statistics Sweden [16].

Information on parents’ AUD before the birth of their 
child or when the child was 0 through 17 years (January 
1, 1973, through December 31, 2013) was retrieved from 
the Swedish National Patient Register [17], kept by the 
National Board of Health and Welfare. This register started 
in the 1960s, when it covered mainly psychiatric care. It has 
included all inpatient hospital care in Sweden since 1987 
[17]. Specialist psychiatric outpatient visits to both public 
and private service providers have been included since 2001.

Information on causes of death from 1973 through 2018 
was obtained from the Cause of Death Register, maintained 
by the National Board of Health and Welfare. The medical 
death certificate is typically completed by the patient’s usual 
physician or the last physician to see the patient before death 
and is sent to the National Board of Health and Welfare 
within three weeks of the death. The main cause of death 
(ICD-8 from 1973 through 1986, ICD-9 from 1987 through 
1996, and ICD-10 from 1997 through 2018) and contribut-
ing causes of death (up to 6 from 1973 through 1986, up to 
12 from 1987 through 1996, and up to 48 from 1997 through 
2018) are coded by the physician and checked by trained 
coders at the Cause of Death Register [18].

Information on the highest level of education achieved 
was obtained from census data, which were available for 
1970, 1975, 1980, 1985, and 1990 [19]. We used the Swedish 
Educational Nomenclature (Svensk utbildningsnomenklatur) 

Table 1   Sources of data in the study

Data Source Dates

Births Medical Birth Register 1 Jan 1973–31 Dec 1995
Maternity Medical Birth Register 1 Jan 1973–31 Dec 1995
Paternity Total Population Register 1 Jan 1973–31 Dec 1995
Deaths (parents and offspring) Total Population Register 1 Jan 1973–31 Dec 2018
Causes of death Swedish National Cause of Death Register 1 Jan 1973–31 Dec 2018
Emigration Total Population Register 1 Jan 1973–31 Dec 2018
Alcohol-related hospital diagnosis (parents and 

offspring)
Swedish National Patient Register 1 Jan 1973–31 Dec 2018

Level of education Swedish census 1970, 1975, 1980, 1985, and 1990
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[20] to classify education by level. The classifications in 
the Swedish Educational Nomenclature have been harmo-
nized with the 1997 International Standard Classification 
of Education.

Variables

People with AUD are typically hospitalized during alcohol 
detoxification to prevent delirium tremens and seizures when 
heavy drinking is stopped abruptly. In this study, parental 
AUD was defined as a main or secondary hospital diagnosis 
of ICD-10 code F10 (mental and behavioral disorders due to 
use of alcohol) [21] or its ICD-8 [22, 23] and ICD-9 equiva-
lents [23–25] (Additional file 1).

In children under 18 years, four categories of parental 
AUD were analyzed. 1) ≥ 1 parent had AUD, 2) at least the 
mother had AUD, 3) at least the father had AUD, and 4) both 
parents had AUD. The latter category was included because 
research shows that having two parents with AUD increases 
the risk for negative outcomes [26]. Children whose parents 
were diagnosed with AUD when the child was 18 years or 
older were included in the reference group. The reference 
group consisted of adult children whose parents did not 
receive a diagnosis of AUD before the child’s 18th birthday.

Causes of death (ICD-8, ICD-9, and ICD-10) were 
divided into any cause, medical causes (000–796/000–799/
A00-R99), and external causes of injuries and poison-
ing (E840-E990/E840-E999/V01-Y89). External causes 
of injuries and poisoning were subdivided into suicide 
(E950-E959/E950-E959/X60-X84, Y87.0), assaults 
(E960-E969/E960-E969/X85-Y09, Y87.1), and accidents 
(E800-E949/E800-E990/V01-X59, Y85-Y86, Y10-Y15). 
We examined deaths related to the use of alcohol and drugs 
separately, dividing them into alcohol-related causes, drug-
related causes, and drug-related causes excluding accidental 
poisonings (see Additional file 2 for a full list of ICD codes 
used in this separate analysis).

We also present a model adjusted for several sociode-
mographic variables, including year of birth (continuous, 
1973–1995), sex (male or female), loss of ≥ 1 parent before 
the child turned 18 (yes or no), and highest level of paren-
tal education. The risk of losing a parent who has AUD is 
relatively high because addiction increases mortality risk 
[27–29]. Losing a parent in childhood or adolescence is 
a major adverse life event and has been associated with a 
higher likelihood of unemployment in adult men [30], as 
well as short, medium, and long-term negative mental health 
outcomes, such as depression and suicide [31]. Highest level 
of parental education (mother’s or father’s, whichever was 
highest) (1970–1990) was divided into basic (up to 9 years), 
secondary (10–12 years), tertiary (13 or more years), and 
missing.

In an additional analysis, we investigated the associations 
between parental AUD and mortality separately for sons and 
daughters. This analysis was undertaken because some stud-
ies have found that the sex of the parent with AUD and their 
offspring is differentially associated with psychiatric mor-
bidity and negative social and behavioral outcomes from 
childhood through early adulthood [2, 12, 32, 33], whereas 
other studies have not observed such sex-based associations 
[10, 34–36].

Statistical methods

Differences between children whose parents did and did 
not have AUD were tested with t- and chi-square tests. Cox 
regression models with 95% confidence intervals were used 
to compare the mortality in children whose parents did and 
did not have AUD. Follow-up started at birth and ended 
at death, migration from Sweden, or December 31, 2018, 
whichever came first.

Mortality rates were calculated per 100,000 follow-up 
years. After confirming that the assumptions for Cox regres-
sion were fulfilled, both crude and background-adjusted haz-
ard ratios (HRs) with 95% confidence intervals (CIs) were 
calculated. HRs were adjusted for year of birth, sex, high-
est level of parental education, and loss of ≥ 1 parent before 
the child reached the age of 18 years. A sensitivity analysis 
that included only the first births of each mother-father pair 
(firstborns) was performed to test whether the inclusion of 
siblings (dependent observations) affected the results of the 
Cox regression.

The data analysis for this paper was generated using SAS/
STAT software, Version 9.4 of the SAS System for Windows 
7 (SAS Institute Inc., Cary, NC, USA).

Results

A total of 122,947 people in the study population (5.1%) 
had ≥ 1 parent with AUD (Table 2). The number who had a 
father with AUD (87,101; 3.6%) was higher than the number 
who had a mother with the disorder (43,038; 1.8%). Because 
of the relatively small number whose mother and father both 
had AUD (n = 7192, 0.30%), this subgroup had few deaths 
from some of the causes investigated in this study. HRs of 
death for adult children whose parents both had AUD are 
therefore not presented (Tables 5, 6, 7, 8 and Additional 
file 3).

In 35.2% of cases (43,307 of 122,947), ≥ 1 parent 
received the diagnosis during or before pregnancy. More 
of these early diagnoses were received by mothers (37.5%, 
16,141 of 43,038 diagnoses) than fathers (33.3%, 29,030 of 
87,101) (P < 0.001).
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The sex distribution was equal in children of parents 
with and without AUD (P = 0.395) (Table 2). More chil-
dren with ≥ 1 parent who had AUD lost a parent before they 
turned 18 years (P < 0.001). Additionally, a higher propor-
tion had parents with only a basic education (≤ 9 years) 
(P < 0.001).

During the follow-up period, there were 43,153 deaths 
in the study population: 3731 in those with ≥ 1 parent with 
AUD and 39,422 in those whose parents did not have AUD 
(Table 3). Mortality rates followed a consistent pattern 
across all investigated causes of death (Table 4). The high-
est rates were observed in adult children whose parents both 
had AUD, followed by those whose mother had AUD, those 
whose father had AUD, and those who did not have a parent 
with AUD. Mortality rates for deaths from any cause ranged 
from 54 per 100,000 person-years in adult children whose 
parents did not have AUD to 136 per 100,000 person-years 
in adult children whose parents both had AUD.

Crude HRs of mortality from all investigated causes 
were higher in those with ≥ 1 parent who had AUD than 
those whose parents did not have the disorder (Table 5). For 

death from any cause, the HR in children with ≥ 1 parent 
with AUD was 1.76 (95% CI 1.71–1.82). Across all causes 
of death examined in the study, risk was highest when both 
parents had AUD (data not shown) and higher for maternal 
AUD (HR of death from any cause: 2.04, 95% CI 1.94–2.15) 
than paternal AUD (HR of death from any cause: 1.65, 95% 
CI 1.59–1.72).

For most outcomes, excess mortality decreased but 
remained statistically significant after adjustment for soci-
odemographic variables, and maternal AUD remained asso-
ciated with higher excess risk than paternal AUD (Table 6). 
However, after adjustment, risk of death from medical 
causes was significant only for maternal AUD (maternal 
AUD: HR 1.37, 95% CI 1.27–1.47; paternal AUD: HR 1.01, 
95% CI 0.96–1.07). Patterns of risk in the separate analysis 
of firstborns (Additional file 3) were consistent with those 
in the analysis of adjusted HRs in the whole study popula-
tion (Table 6).

In a supplementary analysis of medical causes of death 
(data not shown), we found that among children who 
had experienced parental AUD, mortality risk due to 

Table 2   Characteristics of the study populationa

N/A: not applicable
a Live-born children in Sweden born between January 1, 1973, and December 31, 1995
b Mother’s or father’s, whichever was highest; basic: up to 9 years, secondary: 10 to 12 years, tertiary: 13 or more years

All Neither 
parent had 
AUD

 ≥ 1 parent 
had AUD

Both 
parents had 
AUD

Mother had AUD Father had AUD Son of ≥ 1 
parent with 
AUD

Daughter of ≥ 1 
parent with 
AUD

Number 2,421,479 2,298,532 122,947 7192 43,038 87,101 63,024 59,923
% 100% 94.9% 5.1% 0.30% 1.8% 3.6% 5.1% 5.1%
Sex
Male 1,244,135 1,181,111 63,024 3616 22,113 44,527 63,024 N/A

51.4% 51.4% 51.3% 50.3% 51.4% 51.1% 51.3% N/A
Female 1,177,344 1,117,421 59,923 3576 20,925 44,527 N/A 59,923

48.6% 48.6% 48.7% 49.7% 48.6% 48.9% N/A 48.7%
Death of one or both 

parents before 
offspring turned 
18 years

82,122 66,387 15,735 1788 5050 12,473 8027 7708

3.4% 2.9% 12.8% 24.9% 11.7% 14.3% 12.7% 12.9%
Highest level of 

parental educa-
tionb

Basic 520,057 481,569 38,488 2613 12,763 28,338 19,611 18,877
21.5% 21.0% 31.3% 36.3% 29.7% 32.5% 31.1% 31.5%

Secondary 804,441 761,292 43,149 2209 15,193 30,165 22,148 21,001
33.2% 33.1% 35.1% 30.7% 35.3% 34.6% 35.1% 35.0%

Tertiary 893,791 872,066 21,725 643 8507 13,861 11,157 10,568
36.9% 37.9% 17.7% 8.9% 19.8% 15.9% 17.7% 17.6%

Missing 203,190 183,605 19,585 1727 6575 14,737 10,108 9477
8.4% 8.0% 15.9% 24.0% 15.3% 16.9% 16.0% 15.8%
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mental and behavioral disorders was raised (ICD-8 codes 
290–315, ICD-9 codes 290–319, ICD-10 codes F00-F99; 
adjusted HR 4.05; 95% CI 3.04–5.41; n = 305). The same 
was true of mortality risk due to symptoms, signs, and 
abnormal clinical and laboratory findings (ICD-8 codes 
780–796, ICD-9 codes 780–799, ICD-10 codes R00-
R99; adjusted HR 1.88; 95% CI 1.65–2.14; n = 2628) and 
endocrine, nutritional, and metabolic diseases (ICD-8 and 
ICD-9 codes 240–279, ICD-10 codes E00-E90; HR 1.55; 
95% CI 1.25–2.00; n = 949). Children with ≥ 1 parent with 
AUD had a substantially increased risk of death from sud-
den infant death syndrome (no ICD-8 code for this dis-
order, ICD-9 code 7980, ICD-10 code R95), which was 

highest if the mother had AUD (adjusted HR 3.58, 95% 
CI 2.71–4.72, n = 857).

Those who had ≥ 1 parent with AUD had twice the 
risk of dying from external causes of injuries and poison-
ing, a category that includes suicide, assault, and accident 
(HR 2.04, 95% CI 1.94–2.14) (Table 6). Having a mother 
with AUD conferred greater excess risk (HR 2.32, 95% 
CI 2.16–2.50) than having a father with AUD (HR 1.87, 
95% CI 1.76–1.98). Excess mortality due to suicide was 
approximately double that of those whose parents did not 
have AUD (HR 2.16, 95% CI 1.98–2.36), and the same was 
true of excess mortality due to accidents (HR 2.00, 95% CI 
1.87–2.13). Those with ≥ 1 parent who had AUD also had 

Table 3   Number of deaths in the study populationa by cause and parental alcohol use disorder

a Live-born children in Sweden born between January 1, 1973, and December 31, 1995
b Accidental poisonings: ICD-8: 304.00–304.30; ICD-9: E8500, E851, E8530; ICD-10: X41-X44

All Neither parent 
had AUD

 ≥ 1 parent had 
AUD

Both parents 
had AUD

Mother had AUD Father had AUD

Number 2,421,479 2,298,532 122,947 7192 43,038 87,101
Cause of death
 Any cause 43,153 39,422 3731 318 1515 2534
 Medical causes 28,047 26,182 1865 133 766 1232
 External causes of injuries 

and poisoning
15,466 13,599 1867 186 750 1303

  Suicide 5113 4497 616 63 262 417
  Assault 619 538 81 8 33 56
  Accident 9734 8564 1170 115 455 830

 Alcohol-related causes 197 175 22 5 9 18
 Drug-related causes 4411 3645 766 86 294 558
 Drug-related causes exclud-

ing accidental poisoningsb
2144 1764 380 44 153 271

Table 4   Mortality per 100,000 person-years in the study populationa by cause and parental alcohol use disorder

a Live-born children in Sweden born between January 1, 1973, and December 31, 1995
b Accidental poisonings: ICD-8: 304.00–304.30; ICD-9: E8500, E851, E8530; ICD-10: X41-X44

All Neither parent 
had AUD

 ≥ 1 parent had 
AUD

Both parents 
had AUD

Mother had AUD Father had AUD

Number 2,421,479 2,298,532 122,947 7192 43,038 87,101
Cause of death
 Any cause 56 54 95 136 112 90
 Medical causes 36 36 47 57 56 44
 External causes of injuries 

and poisoning
20 18 47 80 55 46

  Suicide 7 6 16 27 19 15
  Assault 0.8 0.7 2.1 3.4 2.4 2.0
  Accident 13 12 30 49 34 29

 Alcohol-related causes 0.3 0.2 0.6 2.1 0.7 0.6
 Drug-related causes 6 5 19 37 22 20
 Drug-related causes exclud-

ing accidental poisoningsb
3 2 10 19 11 10
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an elevated risk of death due to assault (HR 1.76, 95% CI 
1.38–2.24).

Adult children with ≥ 1 parent with AUD had triple the 
risk of dying from drug-related causes than those whose 
parents did not have the disorder (drug-related causes: HR 
3.02, 95% CI 2.78–3.28; drug-related causes excluding acci-
dental poisonings: HR 3.08, 95% CI 2.74–3.46) (Table 6). 
In this relatively young cohort, there were fewer deaths from 

alcohol-related than drug-related causes. Nevertheless, those 
with ≥ 1 parent with AUD had a higher risk of mortality from 
alcohol-related causes (HR 1.84, 95% CI 1.17–2.92) than 
those whose parents did not have AUD. In the analysis of 
firstborns only (Additional file 3), the adjusted HRs of death 
from alcohol-related causes were no longer significantly 
higher in any group of adult children of parents with AUD 
than in adult children whose parents did not have the disorder.

Table 5   Crude hazard ratios 
and 95% confidence intervals of 
death in the study populationa 
(n = 2,421,479) by cause and 
parental alcohol use disorder

a Live-born children in Sweden born between January 1, 1973, and December 31, 1995
b For 7192 children, both parents had AUD
c Accidental poisonings: ICD-8: 304.00–304.30; ICD-9: E8500, E851, E8530; ICD-10: X41-X44

Neither par-
ent had AUD

 ≥ 1 parent had AUD Mother had AUD Father had AUD

Number 2,298,532 122,947b 43,038 87,101
Cause of death

  Any cause 1.0 1.76 (1.71–1.82) 2.04 (1.94–2.15) 1.65 (1.59–1.72)
  Medical causes 1.0 1.34 (1.28–1.40) 1.58 (1.47–1.70) 1.23 (1.16–1.30)
  External causes of inju-

ries and poisoning
1.0 2.58 (2.46–2.71) 2.90 (2.70–3.12) 2.44 (2.31–2.59)

 Suicide 1.0 2.59 (2.38–2.81) 3.11 (2.74–3.52) 2.36 (2.14–2.61)
 Assault 1.0 2.82 (2.23–3.56) 3.17 (2.23–4.50) 2.64 (2.01–3.48)
 Accident 1.0 2.56 (2.41–2.72) 2.78 (2.53–3.05) 2.47 (2.30–2.65)
  Alcohol-related causes 1.0 2.42 (1.55–3.77) 2.84 (1.45–5.54) 2.72 (1.67–4.41)
  Drug-related causes 1.0 3.99 (3.69–4.31) 4.16 (3.69–4.68) 3.86 (3.53–4.22)
  Drug-related causes 

excluding accidental 
poisoningsc

1.0 4.09 (3.66–4.57) 4.47 (3.79–5.27) 3.86 (3.39–4.38)

Table 6   Adjusteda hazard ratios 
and 95% confidence intervals of 
death in the study populationb 
(n = 2,421,479) by cause and 
parental alcohol use disorder

a Adjusted for year of birth, sex, highest level of parental education, and loss of a parent in childhood
b Live-born children in Sweden born between January 1, 1973, and December 31, 1995
c For 7192 children, both parents had AUD
d Accidental poisonings: ICD-8: 304.00–304.30; ICD-9: E8500, E851, E8530; ICD-10: X41-X44

Neither parent 
had AUD

 ≥ 1 parent had AUD Mother had AUD Father had AUD

Number 2,298,532 122,947c 43,038 87,101
Cause of death
 Any cause 1.0 1.45 (1.40–1.50) 1.71 (1.63–1.80) 1.32 (1.27–1.38)
 Medical causes 1.0 1.13 (1.08–1.18) 1.37 (1.27–1.47) 1.01 (0.96–1.07)
 External causes of inju-

ries and poisoning
1.0 2.04 (1.94–2.14) 2.32 (2.16–2.50) 1.87 (1.76–1.98)

  Suicide 1.0 2.16 (1.98–2.36) 2.61 (2.30–2.96) 1.91 (1.72–2.12)
  Assault 1.0 1.76 (1.38–2.24) 2.08 (1.46–2.96) 1.56 (1.17–2.07)
  Accident 1.0 2.00 (1.87–2.13) 2.20 (2.00–2.42) 1.87 (1.73–2.01)

 Alcohol-related causes 1.0 1.84 (1.17–2.92) 2.21 (1.13–4.35) 2.02 (1.23–3.34)
 Drug-related causes 1.0 3.02 (2.78–3.28) 3.13 (2.78–3.53) 2.80 (2.55–3.08)
 Drug-related causes 

excluding accidental 
poisoningsd

1.0 3.08 (2.74–3.46) 3.36 (2.84–3.97) 2.78 (2.43–3.17)
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Mortality risk by the different causes of death was 
similar for sons (Table 7) and daughters (Table 8) of par-
ents with AUD. The exception was risk of death from 
any cause, which was significantly more elevated in sons 

whose fathers had AUD (HR 1.43, 95% CI 1.36–1.50) 
than in daughters whose fathers had AUD (HR 1.14, 95% 
CI 1.06–1.23).

Table 7   Adjusteda hazard ratios and 95% confidence intervals of mortality by causes of death in sons in the study populationb who had ≥ 1 par-
ent with alcohol use disorder

a Adjusted for year of birth, sex, highest level of parental education, and loss of a parent in childhood
b Live-born children in Sweden born between January 1, 1973, and December 31, 1995 (n = 2,421,479)
c For 7192 children (3616 sons), both parents had AUD
d Accidental poisonings: ICD-8: 304.00–304.30; ICD-9: E8500, E851, E8530; ICD-10: X41-X44

Neither parent 
had AUD

 ≥ 1 parent had AUD Mother had AUD Father had AUD

Number in the study population 2,298,532 122,947c 43,038 87,101
Sons 1,181,111 63,024 22,113 44,527
Cause of death
 Any cause 1.0 1.52 (1.46–1.59) 1.71 (1.60–1.82) 1.43 (1.36–1.50)
 Medical causes 1.0 1.16 (1.09–1.23) 1.32 (1.20–1.45) 1.08 (1.00–1.16)
 External causes of injuries and poisoning 1.0 2.04 (1.92–2.16) 2.24 (2.05–2.44) 1.91 (1.78–2.04)
  Suicide 1.0 2.08 (1.87–2.31) 2.40 (2.05–2.80) 1.89 (1.67–2.14)
  Assault 1.0 1.83 (1.36–2.45) 2.22 (1.45–3.39) 1.67 (1.19–2.35)
  Accident 1.0 2.03 (1.89–2.19) 2.17 (1.94–2.42) 1.93 (1.78–2.10)

 Alcohol-related causes 1.0 1.65 (0.91–2.99) 1.11 (0.35–3.51) 2.08 (1.12–3.85)
 Drug-related causes 1.0 3.04 (2.77–3.34) 2.88 (2.50–3.33) 2.93 (2.63–3.25)
 Drug-related causes excluding accidental poisoningsd 1.0 3.16 (2.74–3.65) 2.97 (2.39–3.69) 3.02 (2.57–3.54)

Table 8   Adjusteda hazard ratios and 95% confidence intervals of mortality by causes of death in daughters in the study populationb who had ≥ 1 
parent with alcohol use disorder

a Adjusted for year of birth, sex, highest level of parental education, and loss of a parent in childhood
b Live-born children in Sweden born between January 1, 1973, and December 31, 1995 (n = 2,421,479)
c For 7192 children (3576 daughters), both parents had AUD
d Accidental poisonings: ICD-8: 304.00–304.30; ICD-9: E8500, E851, E8530; ICD-10: X41-X44

Neither parent 
had AUD

 ≥ 1 parent had AUD Mother had AUD Father had AUD

Number in the study population 2,298,532 122,947c 43,038 87,101
Daughters 1,117,421 59,923 20,925 42,574
Cause of death
 Any cause 1.0 1.33 (1.25–1.41) 1.73 (1.59–1.88) 1.14 (1.06–1.23)
 Medical causes 1.0 1.09 (1.01–1.18) 1.43 (1.28–1.59) 0.93 (0.84–1.02)
 External causes of injuries and poisoning 1.0 2.04 (1.85–2.25) 2.57 (2.23–2.95) 1.76 (1.57–1.98)
  Suicide 1.0 2.36 (2.02–2.76) 3.10 (2.50–3.84) 1.97 (1.63–2.37)
  Assault 1.0 1.62 (1.06–2.48) 1.81 (0.95–3.44) 1.35 (0.81–2.25)
  Accident 1.0 1.88 (1.65–2.15) 2.31 (1.91–2.80) 1.67 (1.43–1.95)

 Alcohol-related causes 1.0 2.22 (1.08–4.58) 4.41 (1.88–10.32) 1.93 (0.82–4.57)
 Drug-related causes 1.0 2.96 (2.51–3.50) 3.92 (3.14–4.89) 2.44 (2.01–2.97)
 Drug-related causes excluding accidental poisoningsd 1.0 2.93 (2.40–3.58) 4.10 (3.16–5.33) 2.35 (1.85–2.98)
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Discussion

Main findings

Prior to age 18, one in 20 children in Sweden lived with ≥ 1 
parent whose addiction to alcohol was severe enough to 
lead to a clinical diagnosis of AUD. Mortality risk was 
significantly higher in those whose parents had a registered 
clinical diagnosis of AUD than in those whose parents 
did not have such a diagnosis, even after adjustment for 
year of birth, sex, highest level of parental education, and 
loss of a parent in childhood. The data showed a pattern 
of higher risk when mothers had AUD than when fathers 
had the disorder. Those with ≥ 1 parent with AUD had 
approximately twice the risk of dying from external causes 
of injuries and poisoning than those whose parents did not 
have AUD. Excess mortality risk from external causes of 
injuries and poisonings was highest from suicide, followed 
by accidents and assaults. There were more deaths due 
to drugs than alcohol, possibly because of the relatively 
young age of the study population. Mortality from drug-
related causes in people with ≥ 1 parent who had AUD was 
three times as high as in those whose parents did not have 
the disorder. Patterns of mortality were similar in offspring 
of both sexes, although sons of fathers with AUD had sig-
nificantly greater excess risk of dying from any cause than 
daughters of fathers with AUD.

Strengths and limitations

The national registers used in the current study have sev-
eral strengths. Coverage in the Medical Birth Register is 
almost complete (1% to 4% missing data per year), and 
the quality of the register is high [37]. The Total Popula-
tion Register has complete coverage of people registered 
as resident in Sweden [38]. The proportion of the Swed-
ish population living in counties that reported psychiatric 
hospital discharges to the Swedish Inpatient Register grew 
over time from 86% in 1973 to 94% in 1985 and has been 
98% or above since 1986 [39]. Linkage between different 
data sources was facilitated by the personal identification 
number assigned to every resident in Sweden and used 
in all Swedish nationwide health and sociodemographic 
registers.

As in all cohort studies, any conclusions about causal-
ity must be drawn with care and viewed as hypotheses. 
Moreover, the national registers used in the present study 
have limitations. For instance, they do not cover lifestyle 
factors relevant to mortality, such as smoking, diet, and 
physical activity, or variables potentially related to resil-
ience, such as close sibling relationships or membership in 

support groups. Additionally, in this study, we did not have 
the opportunity to link the register data with information 
on the children’s residence, that is, to include information 
on which parent(s) the children lived with. A further limi-
tation is the relatively young age of the study population at 
the end of follow-up. Because the oldest participants had 
not yet reached their 50s by the end of the study period, 
the data likely underestimate the effects of parental AUD 
on causes of death that are common later in life, such as 
cardiovascular diseases and alcohol-related causes (e.g., 
liver cirrhosis). The relatively young age of the study pop-
ulation also meant that it was not meaningful to calculate 
life expectancies; the differences between people with or 
without a parent who had AUD were small because of 
low mortality in people younger than 50. For example, for 
those born in 1973, the difference in life expectancy was 
0.3 years for men and 0.1 years for women. Additionally, 
it should be noted that register studies with multiple out-
comes are vulnerable to problems related to multiple test-
ing. As discussed in Bender and Lange 2001 [40], adjust-
ment for multiple comparison is not strictly necessary in 
studies of the current type, but it is important to note that 
the results are exploratory.

The National Patient Register only includes AUD diagno-
ses from hospital inpatient and (for later dates) specialized 
psychiatric outpatient care. Thus, the actual population of 
children exposed to parental AUD or problematic alcohol 
use is likely larger than captured in this study, as the data 
did not include parents who received treatment in primary 
health care, social care, or support groups such as Alcoholics 
Anonymous [41]. Our results should therefore be interpreted 
as reflecting mortality in the offspring of those most severely 
affected by AUD; we do not know how the inclusion of less 
severe but still problematic parental alcohol use would have 
affected the results. Additionally, many people have harmful 
alcohol use for extended periods of time before they receive 
treatment for AUD [42–44]. It is therefore possible that we 
underestimated parental AUD for children born in the latter 
part of the study period, as some parents with AUD may 
not yet have developed symptoms severe enough to receive 
a hospital diagnosis.

Comparison with previous studies

Proportion of parents with alcohol use disorder in previous 
studies

The results showed that in absolute numbers, many children 
in Sweden have a parent with severe AUD. The proportion of 
children with ≥ 1 parent who had AUD in this study, 5.1%, 
was higher than that observed in other register-based esti-
mates from the Nordic countries. For instance, a 2013 Swed-
ish report based on national register data found that 2.5% of 



823Mortality in adult children of parents with alcohol use disorder: a nationwide register study﻿	

1 3

children born between 1987 and 1989 had at least one parent 
who had been hospitalized for alcohol abuse [45]. It is pos-
sible that birth cohort differences, differences in the ICD 
codes used in the two studies, or both, explain the divergent 
findings. The proportion of children in the current study who 
have experienced parental AUD is relatively comparable to 
that observed in a Danish register study that investigated a 
1966 birth cohort and their parents [2]. That study, which 
used proxies for alcohol abuse similar but not identical to 
those in the current study, found that 4.5% of the children 
had experienced parental alcohol abuse. Earlier survey-
based estimates have ranged from 3.7% in Sweden [3] to 4% 
in Norway [46], 6% in the United Kingdom [47], and 10% in 
the United States [4]. Differences in study designs, periods, 
and populations, as well as differences in the prevalence of 
alcohol use and abuse around the world [1] may play a role 
in these varying estimates.

Mortality risk in people with at least one parent 
with alcohol use disorder

We found a higher risk of mortality in people whose 
parent(s) had AUD even after controlling for several risk 
factors, such as loss of a parent before the child turned 18 
and the family’s socioeconomic position. This is in keeping 
with the findings of previous studies [2, 9]. People with ≥ 1 
parent with AUD often face hindrances to a healthy future. 
For example, there are genetic correlations between alcohol 
dependence and schizophrenia, ADHD, and depression, as 
well as cigarette and cannabis use [48]. Other disorders asso-
ciated with alcohol abuse, such as anxiety and “antisocial or 
undercontrolled behavior” [5] have a heritable component 
[49, 50] and are themselves associated with increased mor-
tality [51, 52]. Thus, inheritance and psychiatric morbidity 
are important potential explanations of increased mortality 
in adult children of parents with AUD.

Social disadvantages that can both contribute to [53] and 
be caused by [54] AUD, such as unemployment or homeless-
ness, could have played a role in our findings. We controlled 
for parental education and death of a parent during child-
hood. However, we could not control for other social and 
emotional adverse experiences that could worsen the conse-
quences of growing up with a parent with AUD [6], such as 
abuse, neglect, illness, or encounters with law enforcement.

Sex of the parent with alcohol use disorder

AUD is more prevalent in men than women [55]. In keep-
ing with this, in the current study, as in previous studies [2, 
45], it was more common to have a father than a mother 
with AUD. However, adjusted risk of mortality was gener-
ally higher when the mother had AUD than when the father 
had the disorder. This result is consistent with the results of 

other register studies. For instance, a Danish study found 
that maternal rather than paternal alcohol abuse was more 
frequently associated with all the negative long-term con-
sequences they tracked in offspring, including mortality, 
attempted suicide, and hospitalization due to violence [2]. 
The same pattern emerged from a Swedish study of risk for 
externalizing psychopathology (defined as AUD, criminal 
behavior, drug abuse, and ADHD) in children of parents 
with AUD [12]. In that study, stratified analyses showed 
that contact with the affected parent (most often the mother) 
played a prominent explanatory role. A similar explanation 
may underlie our findings. Even in Sweden, where gender 
equality is a goal of government policy, mothers are often 
still children’s primary caregivers [56]. Approximately two-
thirds of mothers but only one-third of fathers with a hospi-
tal diagnosis of substance abuse (including but not limited 
to alcohol abuse) live with their children [45]. AUD can also 
disrupt family structures, and it is more common for children 
of parents with AUD than children of parents without AUD 
to grow up with only one or neither of their parents [57].

Excess mortality by sex of offspring

We found one difference in mortality risk by the sex of the 
offspring of parents with AUD: when fathers had AUD, risk 
of death from any cause was significantly more elevated in 
sons than in daughters. Previous studies differ in their find-
ings about whether the sex of the child who experienced 
parental AUD is related to negative social and behavioral 
outcomes from childhood through early adulthood [2, 12, 32, 
33] or is not related to such outcomes [10, 34–36]. Like the 
current study, studies that observe such a relationship have 
found that both the sex of the parent and the sex of the child 
are relevant [2, 12, 32, 33]. For instance, a nationwide Swed-
ish study that used data from a broader range of sources than 
the current study found that when fathers had AUD, the risk 
of AUD and of criminal behavior was raised more in sons 
than daughters [12]. Those researchers also found that when 
mothers had AUD, the risk of drug abuse was raised more 
in daughters than sons.

Risk of dying from external causes

Excess mortality risk from external causes was highest 
from suicide, followed by accidents and assaults. This is 
consistent with the findings of a Swedish study of men in 
obligatory military service, which found a higher risk for 
alcohol-related mortality, suicide, and violent death in men 
who reported that their fathers drank occasionally or often 
[9]. In that study, the raised risk of death due to suicide 
and violence was largely explained by problematic alcohol 
use, smoking, mental disorders, emotional instability, and 
encounters with law enforcement and civil authorities [9]. A 
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register study from Denmark that found increased mortality 
in 15- to 27-year old offspring of parents who abused alcohol 
did not investigate causes of death but found an increased 
risk of hospitalization due to violence, as well as increases 
in attempted suicide [2].

Risk of drug‑ and alcohol‑related mortality

We found a three-fold increased risk of drug-related mortal-
ity and an excess risk of alcohol-related mortality in children 
with ≥ 1 parent with AUD. The raised risk of alcohol-related 
mortality is consistent with the findings of the survey-based 
study of young men conscripted to the military in Sweden, 
which found a raised risk of alcohol-related mortality in sons 
who reported that their fathers used alcohol [9]. However, 
in the supplementary analyses of firstborns, there was no 
increased risk of mortality from alcohol-related causes in 
children with ≥ 1 parent with AUD. The relatively young 
age of our study population may have contributed to the rela-
tively low number of alcohol-related deaths. With increas-
ing age, more people in the study population may develop 
the long-term somatic consequences of harmful alcohol use, 
such as cardiovascular disease [58], diabetes [58], cancers 
[58], liver and pancreatic diseases [58], or dementia [59, 60].

Conclusions

This nationwide register study shows that parental AUD 
raises the risk of offspring mortality from preventable causes 
such as drug use, suicide, accident, and assault. These find-
ings highlight the potential adversity of growing up in a fam-
ily affected by AUD.
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