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Abstract

Background and aims: Quantifying the health burden of alcohol has largely focused

upon harm to drinkers, which is an underestimate. There is a growing literature on alco-

hol‘s harm to others (HTO), but it lacks the systematic transfer of HTO into a compara-

tive risk assessment framework. This study calculated disability-adjusted life years

(DALYs) for fetal alcohol spectrum disorder (FASD), interpersonal violence and traffic

injury due to another‘s drinking.
Design: This study is a disease burden analysis, using modelling of DALYs for

New Zealand in 2018.

Setting and participants: The study took place among the Aotearoa/New Zealand popu-

lation in 2018.

Measurements: The involvement of others’ drinking was obtained from prevalence,

alcohol-attributable fraction studies and administrative data. Disability weights (DW) for

FASD were adapted from fetal alcohol syndrome (FAS) weights using a Beta–Pert proba-

bility distribution; for interpersonal injury, DWs used hospital events linked with injury

compensation; for traffic injury, DWs used hospital events. Populations were stratified

by ethnicity, age group and gender. A descriptive comparison was made with a previous

estimate of DALYs for drinkers.

Findings: In 2018, 78 277 healthy life years were lost in Aotearoa/New Zealand due to

alcohol’s HTO. The main contributor (90.3%) was FASD, then traffic crashes (6.3%) and

interpersonal violence (3.4%). The indigenous population, M�aori, was impacted at a

higher rate (DALYs among M�aori were 25 per 1000 population; among non-M�aori

15 per 1000 population). The burden of HTO was greater than that to drinkers (DALYs

HTO = 78 277; DALYs drinkers = 60 174).

Conclusions: Disability from fetal alcohol spectrum disorder (FASD) appears to be a

major contributor to alcohol’s harm to others in Aotearoa/New Zealand. Taking FASD

into account, the health burden of harm to others is larger than harm to the drinker in

Aotearoa/New Zealand, and ethnicity differences show inequity in harm to others.

Received: 8 August 2023 Accepted: 18 December 2023

DOI: 10.1111/add.16435

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any

medium, provided the original work is properly cited and is not used for commercial purposes.

© 2024 The Authors. Addiction published by John Wiley & Sons Ltd on behalf of Society for the Study of Addiction.

Addiction. 2024;119:855–862. wileyonlinelibrary.com/journal/add 855

https://orcid.org/0000-0002-2211-7096
https://orcid.org/0000-0002-0669-0685
https://orcid.org/0000-0002-6707-3429
https://orcid.org/0000-0002-3209-8693
https://orcid.org/0000-0001-5665-0385
mailto:s.casswell@massey.ac.nz
https://doi.org/10.1111/add.16435
http://creativecommons.org/licenses/by-nc/4.0/
http://wileyonlinelibrary.com/journal/add
http://crossmark.crossref.org/dialog/?doi=10.1111%2Fadd.16435&domain=pdf&date_stamp=2024-02-26


Quantification of the burden of harm informs the value of implementing effective alco-

hol policies and should include the full range of harms.
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Aotearoa New Zealand, disability-adjusted life years (DALYs), fetal alcohol spectrum disorders
(FASD), interpersonal violence, quantifying alcohol harm to others, traffic injury

INTRODUCTION

Much of the quantification of alcohol-attributable harm globally

relates to the impact of alcohol upon the drinker themselves. The con-

tribution of alcohol’s harm to people other than the drinker has been

largely missing from global comparative risk assessments, such as the

Global Burden of Disease (GBD) studies and the global status reports

on alcohol and health [1]. The total health impact of alcohol is there-

fore underestimated, both globally and within countries, in the calcu-

lations that play an important role in shaping global and national

policy agendas.

The research literature indicates that drinkers impose consider-

able health harm on others [2]. New Zealand is not an exception

here; for example, considerable numbers report requiring health

services because of someone else’s drinking and increased

exposure to heavy drinkers predicted increased use of health

services [3] and reduced health status as measured by the EQ5-D

questionnaire [4].

Quantifiable areas of alcohol’s harm to others result from drinking

during pregnancy, violence and traffic crashes [2]. While there is

emerging evidence of the role of alcohol in the disease burden of child

maltreatment [5], more causal research is needed. We are still increas-

ing our knowledge about the burden of disease that drinkers impose

on themselves, but there is limited comprehensive estimation of the

burden of alcohol harm to others. A World Health Organization

(WHO) study from the European Union that assessed harm to others

accounted for low birth weight, traffic injury and violence but fetal

alcohol spectrum disorder (FASD), a key area of alcohol’s harm to

others, was not included [6].

The impact of alcohol use during pregnancy is a key area of alco-

hol’s harm to others resulting from FASD [which includes fetal alcohol

syndrome (FAS)]. While the causal role of alcohol has been studied

comprehensively in FASD, to the best of our knowledge the disease

burden in terms of disability-adjusted life years (DALYs) has not previ-

ously been calculated for FASD. This is because disability weights,

needed to calculate DALYs, have not been developed. DALYs have,

however, been calculated previously for FAS [7]. The current study is

the first to include FASD as part of an assessment of the burden of

disease in order to quantify alcohol’s harm to others.

Another important area for estimating the health burden of harm

to others is traffic injury. The burden of alcohol on those other than

the drinker has been studied in some detail for driving and other traf-

fic participation [8] and was estimated globally [7].

With respect to interpersonal violence, the causal impact of alco-

hol on aggression and violence to others is well established [9–11]. Its

quantification is complicated [8], because the drinking of the victim

and of the perpetrator may contribute to the risk and severity of vio-

lent incidents [2]; nevertheless, early estimates indicate large effect

sizes [8]. A WHO study estimate of alcohol’s harm to others from vio-

lence accounted for 66 923 DALYs among the age group 15–64 years

in 2004 in the European Union, which accounts for 14% of interper-

sonal violence [6].

While the health burden of harm to others impacts on all ethnici-

ties in Aotearoa/New Zealand, this impact is not equally distributed.

The indigenous people of Aotearoa experience disproportionate harm

from alcohol, including harm to others. M�aori are the indigenous pop-

ulation and have 35% increased odds of experiencing violence due to

another’s drinking [12]. M�aori are also over-represented in serious

traffic crashes involving alcohol, and tamariki M�aori (M�aori children)

are more likely to be killed or seriously injured in alcohol crashes than

non-M�aori children [13]. M�aori women have a significantly higher

prevalence of drinking during pregnancy relative to other ethnic

groups, leading to estimates of higher rates of FASD [14]. This sug-

gests inequities in the disease burden of alcohol’s harm to others for

M�aori relative to non-M�aori.

Similar findings are reported for other indigenous peoples also

experiencing processes of colonization. For example, DALY rates for

violence were much higher for indigenous Australian males compared

to the general population [15]. However, the health burden of harm

to others has generally not been estimated separately for indigenous

populations.

We do not have comprehensive estimates of the health burden

that drinkers impose upon others. However, just as the second-hand

effects of tobacco were important in the implementation of effective

public health control policies so, too, will be estimating the burden of

alcohol’s harms to others. No previous analysis incorporating harm to

others has used data similar to that available in New Zealand’s Inte-

grated Data Infrastructure (IDI) which links population-wide data sets

in domains of health, welfare and demographics drawn from adminis-

trative, survey and census data. This is the first study, to our knowl-

edge, to assess DALYs associated with FASD.

The aims of this study were to (1) estimate DALYs for three key

areas of alcohol’s harm to others in 2018: (i) FASD, (ii) interpersonal

violence and (iii) traffic injury; (2) estimate these separately for M�aori

and non-M�aori; and (3) compare alcohol-attributable DALYs for harm

to others with those for the drinkers themselves.
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METHODS

General considerations

Using DALYs, it is possible to compare the burden of a specific health

condition with that of other diseases. DALYs are healthy life years

lost, calculated by adding the adjusted number of years lived with dis-

ability (YLDs) and the number of years of life lost due to premature

mortality (YLLs).

Calculating YLDs requires disability weights (DWs) and the dura-

tion of the disability in years. DWs represent the magnitude of health

loss associated with a specific health outcome; the weights are mea-

sured on a scale from 0 to 1, where 0 equals a state of full health and

1 is a loss equivalent to death.

DALYs were calculated separately by each area of alcohol’s harm

to others (FASD interpersonal violence and traffic injury) The popula-

tions were stratified by ethnicity (M�aori and non-M�aori), age group

and gender. New Zealand population (Census 2018) and life expec-

tancy tables were obtained from Statistics New Zealand [16] by eth-

nicity, age group and gender. Total alcohol’s harm to others DALYs for

2018 were calculated by adding up the specific DALYs for (i) FASD,

(ii) interpersonal violence and (iii) traffic injury.

Stochastic DALY calculations were performed using the DALY

calculator in the software R package DALY [17], which provides a

generic tool for DALY calculation and the quantification of its uncer-

tainty. Monte Carlo simulations are used to incorporate uncertainty

[confidence intervals (CI)] by assuming probability distributions of the

different epidemiological parameters involved in the DALYs calcula-

tion. The mean of those simulations was calculated as a point estimate

(see Supporting information for details).

Estimating FASD

Estimates for 2018 of FASD number of cases by ethnicity were

obtained from Romeo et al., and were based on prevalence of drinking

during pregnancy [14] (see Table 1).

Following the GBD 2019 study [18], DWs are only available for

FAS. They were estimated at 0.016 (95% CI = 0.008; 0.030), 0.056

(95% CI = 0.035; 0.083) or 0.179 (95% CI = 0.119; 0.257), depending

on whether FAS is mild, moderate or severe, respectively. DW for

FASD is estimated at 0.030 (95% CI = 0.001; 0.094) based on the

assumption that DW for FASD follows a Beta–Pert distribution with

parameters mode = 0, minimum = 0 and maximum = 0.180 (see

Supporting information for details). FASD (ICD10 codes P04.3 and

Q86.0), as underlying cause of death was not recorded during 2018 in

New Zealand [18]; therefore, the estimates of DALYs for FASD are

based on the morbidity component only.

Estimating interpersonal violence

Data on interpersonal violence by gender, ethnicity and age from

2014 to 2018 were compared to check consistency. They were

obtained from the Statistics New Zealand IDI. The IDI is a collection

of linked data sets covering domains such as health, welfare and

demographics drawn from administrative, survey and census data.

Data sets are linked to the IDI ‘spine’ using probabilistic linkage. The

IDI spine aims to include all people who have ever been a resident in

New Zealand. For health records linked to the spine, the linkage rate

was estimated in 2018 to be 85% (88% among New Zealand resi-

dents) and the false-positive rate was estimated at 0.8% [19] (see Sup-

porting information for details).

We selected ICD10 codes X85–Y09 associated with assaults as

cause-of-injury from both hospital discharges and mortality data sets.

For hospital events we used the main nature-of-injury event to assign

respective disability weights injury health state. ICD codes mapped to

nature of injury and duration of short-term disability were obtained

from Haagsma et al. [20] Short-term durations were adjusted to

reflect longer-term disability. To do so, we used the length of hospital

stay and linked the hospital discharge event to the number of days

that the individual has had their income compensated from the Acci-

dent Compensation Corporation (ACC) data set, which is also available

in the IDI. Disability weights were obtained from WHO Global Health

Estimates [21]. For assaulted individuals with multiple injuries comor-

bidity adjustments were applied to DWs (see Supporting information

for details).

The estimation of alcohol involvement in interpersonal violence

requires the alcohol-attributable fraction (AAF) approach to be used.

We used AAFs from 2004/5 derived from an Australian study, as

reported in Laslett et al. [22]. The AAF for others’ drinking was esti-

mated on average at 43.8% for men and 44.7% for women aged 15-

+ years. For under age 15 years, AAF was considered as 27%. These

estimates are similar to self-reported interpersonal violence related to

another’s drinking in New Zealand [12], and lower than other esti-

mates for European countries [23]. Table 2 summarizes interpersonal

violence events in 2018 by age group and ethnicity.

DWs and duration of disability associated with treated injury

health states in 2018 were modelled by fitting beta and gamma distri-

butions by age group and gender, respectively (see Supporting infor-

mation for details).

Estimating traffic injury

Data on reported traffic injuries are available from the crash analysis

system (CAS) of Waka Kotahi New Zealand Transport Agency [24].

T AB L E 1 Estimated prevalence and number of cases of FASD in
general population in New Zealand, 2018, by ethnicity.

Population FASD prevalence FASD cases

M�aori 2.06% 15 959

Non-M�aori 1.11% 44 160

Total 1.34% 60 119

Abbreviation: FASD = fetal alcohol spectrum disorder.

QUANTIFICATION OF ALCOHOL’S HARM TO OTHERS 857
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We considered traffic injuries resulting from someone else’s drinking

by age group, ethnicity and severity (fatal, serious or minor injury)

from 2016 to 2020 to check consistency. Alcohol involvement in traf-

fic injury was assessed where a driver or other protagonist

(e.g. pedestrian and cyclist) aged 20 years or over had either more

than 250 μg of alcohol per litre of breath or more than 50 mg of

alcohol per 100 ml of blood. If the driver was aged under 20 years a

zero limit was used, consistent with the New Zealand legal alcohol

limit for those aged under 20 years. As in Connor & Casswell [25],

everyone who refused a test was counted as alcohol-involved,

and those who had alcohol suspected by police but were either not

tested or had no test result recorded were also counted. According to

Waka Kotahi New Zealand Transport Agency [26], a serious injury

(fracture, concussion, severe cuts or other injury) requires medical

treatment or removal to and retention in hospital, whereas minor inju-

ries are not ‘serious’ but require first aid, or cause discomfort or pain

to the person injured. Numbers of serious and minor injuries were

adjusted for under-reporting as in Connor & Casswell [25] (see

Table 3).

The ethnicity of drivers in alcohol-involved traffic injury was iden-

tified as M�aori (18.3%), non-M�aori (34.3%) and missing (47.4%). We

randomly assigned the missing ethnicity cases as either M�aori or non-

M�aori by using the distribution of ethnicity associated with the Statis-

tics New Zealand IDI data hospital discharge events. To do so, we

selected all ICD10 codes V00–V89 events (causes of injuries associ-

ated to vehicle accidents) happening in 2018. The observed two eth-

nicity proportions (M�aori 23.4%, non-M�aori 76.6%) were used in a

Bernoulli distribution to reflect the probability of being M�aori (or non-

M�aori) among the missing cases.

For calculating DALYs, DWs associated with treated traffic injury

health states were estimated by using Statistics New Zealand IDI data

on hospital discharges. We included ICD10 codes V00–V89 from 2016

to 2018 by age group and gender, and beta distributions were fitted as

for (ii) interpersonal violence. As minor injuries are less likely to be asso-

ciated with disabilities [26], we calculated DALYs considering only

crashes with serious and fatal outcomes. As a sensitivity analysis we also

calculated DALYs for traffic injury with those missing ethnicity as a sub-

population (see Supporting information for details). Duration of disability

was modelled assuming gamma distributions and the same methodology

as for interpersonal violence (see Supporting information for details).

Extraction and linking of data sets in the IDI, as well as modelling

of DWs and duration of disability, was carried out using SAS Enter-

prise Guide version 7.1.

Comparison of the disease burden drinkers impose
upon others and to themselves

We present a descriptive comparison of the total DALYs from harm

to others estimated in this study, with DALYs estimated for all causes

for drinkers from the Global Burden of Disease study 2016 (GBD

2018 data extract 2016) [7].

The analysis was not pre-registered and the results should be

considered exploratory.

RESULTS

FASD

We estimated that FASD was responsible for a loss of 70 668 healthy

life years in New Zealand in 2018, equivalent to a loss of 15 healthy

life years per 1000 population (Table 4). As FASD as an underlying

cause of death was not observed in 2018, FASD DALYs are 100%

attributable to years lived with disability (YLD). Note that the impact

of FASD in healthy life years lost is higher among M�aori than non-

M�aori per 1000 population, which is explained by the higher esti-

mated FASD prevalence among M�aori.

Traffic injury

We estimated a total of 10 707 road traffic injuries resulting from

someone else’s drinking in 2018 (see Table 3). By ethnicity, this

T AB L E 2 Hospitalizations and mortality associated with alcohol-attributable interpersonal violence in 2018, Statistics New Zealand IDI.

Hospital events Mortality events

Age (years) M�aori Non-M�aori Total M�aori Non-M�aori Total AAF

0–14 99 105 204 S S S 0.270

15+ 2604 3696 6300 24 33 57 0.442

Note: S = values suppressed according to Statistics New Zealand IDI confidentiality rules (frequency < 20).

Abbreviations: AAF = alcohol attributable fraction; IDI = integrated data infrastructure.

T AB L E 3 Traffic injuries resulting from someone else’s drinking,
by road user type, crash analysis system (CAS) NZ 2018. Estimates are
adjusted for under-reporting; [n] denotes numbers reported.

Drivers
n (%)

Passengers
n (%)

Others
n (%) Total

Fatal

injuries

22 (33.8) 35 (53.8) 8 (12.3) 65

Serious

injuries

251 (15.0)

[70]

984 (58.9)

[275]

437 (26.1)

[122]

1672

[467]

Minor

injuries

2867 (32.0)

[458]

4282 (47.7)

[684]

1821 (20.3)

[291]

8970

[1433]

Total 3140

[550]

5301

[994]

2266

[421]

10 707

[1965]
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comprised 23.5% M�aori and 76.5% non-M�aori. Based upon serious

and fatal injuries, DALYs were estimated as a loss of 4943 healthy life

years. These years included the equivalent of 1924 full healthy

life years lost due to living in a less-than-optimal health state (YLDs),

and 3019 healthy life years lost due to premature death (YYLs); that

is, 39% YLD and 61% YLL, respectively. Relative to per 1000 popula-

tion, M�aori lost more years of healthy life than non-M�aori (see

Table 5).

Interpersonal violence

Alcohol-attributable interpersonal violence included hospital events

and mortality events (see Table 2) and contributed a loss of 2666

healthy life years. These 2666 DALYs lost are the sum of 1531 full

healthy life years lost due to living in a less-than-optimal health

state (YLDs) and 1135 healthy life years lost due to premature

death (YLLs); that is, 57% YLD and 43% YLL, respectively.

The M�aori population lost more years of healthy life than

non-M�aori due to interpersonal violence per 1000 population (see

Table 6).

Summary

In 2018, 78 277 healthy life years overall were lost due to alcohol’s

harm to others in New Zealand. This is equivalent to 16 healthy years

lost per 1000 population. The main contributor to the overall DALYs

was FASD (90.3%), followed by traffic injuries resulting from someone

else’s drinking (6.3%) and alcohol-attributable interpersonal violence

(3.4%). Among years of life lost due to premature mortality (YLLs),

traffic injuries were the main contributor (72.7%), followed by inter-

personal violence (27.3%). When comparing ethnicities, the M�aori

population was disproportionately impacted by alcohol’s harms to

others per 1000 population; see Table 7.

Comparison of DALYs for harm to others with DALYs
for drinkers

The burden of disease attributable to harm to others estimated in this

study (78 277 DALYs) was greater than the total health burden

drinkers impose upon themselves, all causes (60 174 DALYs) in

New Zealand.

T AB L E 4 Estimates of years lived with disability (YLD), years of life lost to premature mortality (YLL) and disability-adjusted life years (DALY)
lost due to FASD, NZ, 2018, by ethnicity. Lower and upper 95% confidence interval for DALYs in parentheses.

FASD YLD YLL DALY
DALY per 1000
population

M�aori 17 441 0 17 441 (112–64 143) 22 (0.1–82)

Non-M�aori 53 227 0 53 227 (353–195 264) 13 (0.1–48)

Total 70 668 0 70 668 (465–259 407) 15 (0.1–54)

Abbreviation: FASD = fetal alcohol spectrum disorder.

T AB L E 5 Estimates of years lived with disability (YLD), years of life lost to premature mortality (YLL) and disability-adjusted life years (DALY)
lost due to alcohol-attributable traffic injury (serious injuries and fatalities) resulting from someone else‘s drinking, NZ, 2018, by ethnicity. Lower
and upper 95% confidence interval for DALYs in parentheses.

Traffic injury YLD YLL DALY
DALY per 1000
population

M�aori 543 626 1169 (641–3841) 1.5 (0.8–5.0)

Non-M�aori 1381 2393 3774 (2443–9946) 0.9 (0.6–2.5)

Total 1924 3019 4943 (3084–13 787) 1.0 (0.6–2.9)

T AB L E 6 Estimates of years lived with disability (YLD), years of life lost to premature mortality (YLL) and disability-adjusted life years (DALY)
lost due to alcohol-attributable interpersonal violence, NZ, 2018, by ethnicity. Lower and upper 95% confidence interval for DALYs in
parentheses.

Interpersonal violence YLD YLL DALY
DALY per 1000
population

M�aori 626 484 1110 (500–3993) 1.4 (0.6–5.1)

Non-M�aori 905 651 1556 (674–5937) 0.4 (0.2–1.5)

Total 1531 1135 2666 (1174–9930) 0.6 (0.2–2.1)

QUANTIFICATION OF ALCOHOL’S HARM TO OTHERS 859
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DISCUSSION

This study quantifies three key aspects of alcohol’s harm to others

using DALYS as the metric and compares the estimates with the harm

to the drinker. The findings support claims that the harm to those

other than the drinker is substantial, and estimates of harm that have

largely focused upon damage to the drinker are considerable underes-

timates of alcohol harm. These findings also support the need to con-

sider inequities in the disease burden of alcohol’s harm to others for

M�aori relative to non-M�aori.

The results indicate that in 2018 New Zealanders who were vic-

tims of harm experienced due to another’s consumption of alcohol

lost 78 000 healthy years of life. This suggests a contribution of

approximately 56% to overall alcohol harm in Aotearoa/New Zealand,

given estimates of 60 174 DALYs lost based on harm to the drinker in

2016 [27]. Other research supports a large contribution of harm to

others to total harm, such as an Australian study which found that the

economic costs from others’ drinking are of much the same magni-

tude as the costs that drinkers impose upon themselves [28]. A WHO

study from Europe estimated that harm to others made up only 5.4%

of total alcohol-attributable DALYs (200 000 DALYs for harm to

others relative to 4 043 000 healthy life years lost for harm to the

drinker [29]). However, this European study did not include FASD,

which in our study was the largest contributor to health years of life

lost. If FASD was excluded in the present study, harm to others would

represent approximately 13% of total alcohol-related harm in

Aotearoa.

The disability experienced throughout their lives by those born

with FASD, given that there is no cure but only management of the

impairment [30], makes this is a major contributor to the harm alcohol

products cause to those other than the drinker. There is substantial

spillover harm to those caring for those with FASD [31]. The estimate

of life years lost from FASD in the current analysis was zero; codes

for FAS and newborn affected by maternal use of alcohol (ICD10

codes P04.3 and Q86.0) as underlying cause of death were not

observed during 2018 in Aotearoa/New Zealand. However, there is

some evidence of significantly reduced life expectancy among those

diagnosed with FAS, probably to reflect the difficulties experienced,

as people with FASD are over-represented in Justice and Corrections

populations and more at risk of suicide [32, 33].

DALYs from traffic injury were higher than those contributed by

interpersonal violence. This was largely because mortality was more

likely among the victims of alcohol-related traffic crashes.

New Zealand is a high-income country with similar levels of harm to

others from traffic crashes as other high-income countries (approxi-

mately 40%) [25]. However, this level of harm may differ from coun-

tries with other characteristics.

The experiences of M�aori from harm caused by the drinking of

others are an indicator of inequity related to the burden of harm from

alcohol. We estimated that M�aori experienced almost twice the rate

of DALYs relative to non-M�aori per head of population. This is similar

for harms to the drinker, where M�aori are twice as likely to die prema-

turely from alcohol-attributable causes compared with non-M�aori [34],

and reflects a history of colonization which impacts in similar ways

among other indigenous peoples [35].

There has been less attention paid to the second-hand effects of

alcohol compared with tobacco, where it has played an important role

in policy development [2]. An analysis in New Zealand in 2010 of

DALYs as consequence of second-hand smoke found an estimated

1989 DALYs [36]. This is considerably less than the 78 000 DALYs

experienced from just three of the aspects of alcohol’s harm to others

in 2018. The majority (84%) of the second-hand smoke DALYs were

due to premature death, whereas the majority (94.6%) of alcohol’s

harm to others DALYs were attributable to lives lived with disability.

This illustrates the importance of taking into account differences in

the nature of the harms from different health-harming products and

ensuring that the full burden is included in quantification and policy

recommendations.

Limitations

FASD is estimated based upon self-reported prevalence of drinking in

pregnancy and may be an under- or overestimate [14]. The contribu-

tion of FASD in the YLL part of the DALYs is likely to be underesti-

mated, given that deaths are not recorded with their associated

codes, but there is some evidence of premature mortality [33].

For interpersonal violence, the drinking of the victim and of the

perpetrator may both contribute to the risk and severity of violent

incidents. This complicates the assessment of violent injuries

T AB L E 7 Estimates of years lived with disability (YLD), years of life lost to premature mortality (YLL) and disability-adjusted life years (DALY)
lost due to alcohol‘s harm to others, NZ, 2018, by outcome and ethnicity. Lower and upper 95% confidence interval for DALYs in parentheses.

Outcome YLD YLL DALY

DALY per 1000

population

FASD 70 668 0 70 668 (465–259 407) 15 (0.1–54)

Interpersonal violence 1531 1135 2666 (1174–9930) 0.6 (0.2–2.1)

Traffic injury 1924 3019 4934 (3084–13 787) 1.0 (0.6–2.9)

Total M�aori 18 610 1110 19 720 (1253–71 977) 25 (2–93)

Total non-M�aori 55 513 3044 58 557 (3470–211 147) 15 (1–53)

Total 74 123 4154 78 277 (4723–283 124) 16 (1–59)
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attributable to someone else’s drinking and is a limitation. We used

Australian AAF estimates from 2004/5 and applied them to 2018

Aotearoa New Zealand data. AAFs may be context-specific; this is the

reason for using data from Australia, which is similar to Aotearoa/

New Zealand. AAFs may also change over time [37] and this may have

introduced some inaccuracy. However, our estimates are lower than

estimates from European countries [23].

The data used for calculating road crashes DALYs (NZTA CAS)

had considerable missing ethnicity information. We randomly assigned

the missing ethnicity cases as either M�aori or non-M�aori by using the

ethnicity proportions associated with the Statistics New Zealand IDI

data hospital discharge events, but it will have fallen short of self-

identified ethnicity.

M�aori-specific life expectancies were used for the calculation of

YLL, which will have resulted in conservative estimates as they are

markedly lower than non-M�aori estimates. This reflects the situation

of indigenous peoples experiencing processes of colonization.

Finally, only three conditions from harm to others were included

in the study, leading to an underestimation. For example, others drink-

ing has been causally linked to more injury categories than traffic.

CONCLUSION

To our knowledge, this is the first analysis of DALYs from alcohol’s

harm to others which included the impacts of FASD. The findings of

harm from FASD, interpersonal violence and traffic injury suggest that

the impact on disability-adjusted years of life lost for those impacted

by other’s drinking were as high as alcohol’s impacts on the drinkers

themselves. This suggests a substantial underestimation of the burden

from alcohol if harm to others is not taken into account. The findings

also show the ongoing health inequity disadvantaging indigenous peo-

ple, and this exacerbates the injustices of colonization for M�aori. The

findings highlight the importance of including measures of harm to

others, the impacts of FASD and health inequities in policy discussions

in order to properly assess the benefits of implementing effective

alcohol policy.

AUTHOR CONTRIBUTIONS

Sally Casswell: Conceptualization (equal); formal analysis (supporting);

writing—original draft (equal). Taisia Huckle: Conceptualization

(equal); formal analysis (supporting); validation (equal); writing—origi-

nal draft (equal). Jose Romeo: Formal analysis (equal); validation

(equal); writing—original draft (supporting). Helen Moewaka Barnes:

Writing—review and editing (supporting). Jennie Connor: Writing—

review and editing (supporting). Jurgen Rehm: Writing—review and

editing (supporting).

DECLARATION OF INTEREST

None to declare. The funding agency had no influence on data collec-

tion, analysis, interpretation, writing of the manuscript and the deci-

sion to submit.

ACKNOWLEDGEMENTS

This research was funded by the Health Research Council of

New Zealand. Open access publishing facilitated by Massey Univer-

sity, as part of the Wiley - Massey University agreement via the Coun-

cil of Australian University Librarians.

DATA AVAILABILITY STATEMENT

Data sharing: The data that support the findings of this study are not

publicly available due to the conditions of data access from the data

custodians (Statistics New Zealand).

DATA SHARING

The data that support the findings of this study are not publicly avail-

able due to the conditions of data access from the data custodians

(Statistics New Zealand).

ORCID

Sally Casswell https://orcid.org/0000-0002-2211-7096

Taisia Huckle https://orcid.org/0000-0002-0669-0685

Jose S. Romeo https://orcid.org/0000-0002-6707-3429

Jennie Connor https://orcid.org/0000-0002-3209-8693

Jürgen Rehm https://orcid.org/0000-0001-5665-0385

REFERENCES

1. Global Burden of Disease (GBD) 2019 Risk Factors Collaborators.

Global burden of 87 risk factors in 204 countries and territories,

1990–2019: a systematic analysis for the Global Burden of Disease

Study 2019. Lancet. 2020;396:1223–49.
2. Babor TF, Casswell S, Graham K, Huckle T, Livingston M,

Osterberg E, et al. Alcohol: No Ordinary Commodity 3rd ed. Oxford,

UK: Oxford University Press; 2023.
3. Huckle T, Wong K, Parker K, Casswell S. Increased use of police and

health-related services among those with heavy drinkers in their lives

in New Zealand. In: Laslett A-M, Room R, Waleewong O,

Stanesby O, Callinan S, editorsHarm to Others from Drinking: Pat-

terns in Nine Societies Geneva, Switzerland: World Health Organiza-

tion; 2019. p. 197–214.
4. Casswell S, You RQ, Huckle T. Alcohol‘s harm to others: reduced

wellbeing and health status for those with heavy drinkers in their

lives. Addiction. 2011;106:1087–94.
5. Huckle T, Romeo J. Estimating child maltreatment cases that could

be alcohol-attributable in New Zealand. Addiction. 2023;118:

669–77.
6. Shield KD, Kehoe T, Gmel G, Rehm MX, Rehm J. Societal burden of

alcohol. In: Anderson P, Møller L, Galea G, editorsAlcohol in the

European Union: Consumption, Harm and Policy Approaches Copen-

hagen, Denmark: World Health Organization Regional Office for

Europe; 2012. p. 10–28.
7. World Health Organization (WHO). Global status report on alcohol

and health 2018. Geneva: WHO; 2018. Available from: http://apps.

who.int/iris/bitstream/handle/10665/274603/9789241565639-

eng.pdf?ua=1. Accessed 11 Dec 2023.

8. Rehm J, Gmel G Sr, Gmel G, Hasan O, Imtiaz S, Popova S, et al. The

relationship between different dimensions of alcohol use and

the burden of disease—an update. Addiction. 2017;112:968–1001.
9. Rehm J, Room R, Graham K, Monteiro M, Gmel G, Sempos C. The

relationship of average volume of alcohol consumption and patterns

of drinking to burden of disease: an overview. Addiction. 2003;98:

1209–28.

QUANTIFICATION OF ALCOHOL’S HARM TO OTHERS 861

 13600443, 2024, 5, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/add.16435 by M

assey U
niversity L

ibrary, W
iley O

nline L
ibrary on [08/05/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0002-2211-7096
https://orcid.org/0000-0002-2211-7096
https://orcid.org/0000-0002-0669-0685
https://orcid.org/0000-0002-0669-0685
https://orcid.org/0000-0002-6707-3429
https://orcid.org/0000-0002-6707-3429
https://orcid.org/0000-0002-3209-8693
https://orcid.org/0000-0002-3209-8693
https://orcid.org/0000-0001-5665-0385
https://orcid.org/0000-0001-5665-0385
http://apps.who.int/iris/bitstream/handle/10665/274603/9789241565639-eng.pdf?ua=1
http://apps.who.int/iris/bitstream/handle/10665/274603/9789241565639-eng.pdf?ua=1
http://apps.who.int/iris/bitstream/handle/10665/274603/9789241565639-eng.pdf?ua=1


10. Bushman B, Cooper H. Effects of alcohol on human aggression: an

integrative research review. Psychol Bull. 1990;107:341–54.
11. Graham K., West P. Alcohol and crime: examining the link. In: Peters,

T. J, Stockwell T. International Handbook of Alcohol Dependence

and Problems. Chichester, UK: John Wiley and Sons; 2001,

pp. 439–70.
12. Connor J, Casswell S, You R. Alcohol-related harm to others: a survey

of physical and sexual assault in New Zealand. NZ Med J. 2009;122:

10–20.
13. Waka Kotahi NZ Transport Agency. He P�urongo Whakahaumaru

Huarahi M�o Ng�a Iwi M�aori [M�aori road safety outcomes summary

report]. 2021. Available from: https://www.nzta.govt.nz/assets/

resources/maori-road-safety-outcomes-report/maori-road-safety-

outcomes-summary-report.pdf. Accessed 9 Dec 2023.

14. Romeo J, Huckle T, Casswell S, Connor J, Rehm J, McGinn V. Fetal

alcohol spectrum disorder in Aotearoa, New Zealand: estimates of

prevalence and indications of inequity. Drug Alcohol Rev. 2023;42:

859–67.
15. Calabria B, Doran CM, Vos T, Shakeshaft AP, Hall W. Epidemiology

of alcohol-related burden of disease among indigenous Australians.

Aust NZ J Public Health. 2010;34:S47–51.
16. Statistics New Zealand. National and Subnational Period Life Tables:

2017–2019. 2021 [updated December 15, 2022]. Available from:

https://www.stats.govt.nz/information-releases/national-and-

subnational-period-life-tables-2017-2019. Accessed 2021.

17. Devleesschauwer B., McDonald S., Haagsma J., Praet N., Havelaar A.,

Speybroeck N. DALY: DALY calculator—a GUI for stochastic DALY

calculation in R. R Package Version 1.2.0. 2013. Available from:

http://CRAN.R-project.org/package=DALY. Accessed 10 Dec 2023.

18. GHDx. Global Burden of Disease Study 2019 (GBD 2019) Disability

Weights. Seattle, WA: Institute for Health Metrics and Evaluation

(IHME); 2020. Available at: https://ghdx.healthdata.org/record/

ihme-data/gbd-2019-disability-weights

19. Milne BJ, Atkinson J, Blakely T, Day H, Douwes J, Gibb S, et al. Data

resource profile: the New Zealand integrated data infrastructure

(IDI). Int J Epidemiol. 2019;48:677e–677e.
20. Haagsma JA, Graetz N, Bolliger I, Naghavi M, Higashi H, Mullany EC,

et al. The global burden of injury: incidence, mortality, disability-

adjusted life years and time trends from the global burden of disease

study 2013. Inj Prev. 2016;22(1):3–18. https://doi.org/10.1136/

injuryprev-2015-041616

21. World Health Organization (WHO). WHO methods and data sources

for global burden of disease estimates 2000-2019. Global Health

Estimates Technical Paper WHO/DDI/DNA/GHE/2020.3. Geneva,

Switzerland: Department of Data and Analytics Division of Data,

Analytics and Delivery for Impact WHO; 2020. Available from:

https://cdn.who.int/media/docs/default-source/gho-documents/

global-health-estimates/ghe2019_daly-methods.pdf. Accessed 9 Dec

2023.

22. Laslett A-M, Catalano P, Chikritzhs Y, Dale C, Doran C, Ferris J, et al.

The range and magnitude of alcohol‘s harm to others. AER Centre

for Alcohol Policy Research, Turning Point Alcohol and Drug Centre,

eastern. Health. 2010;107 [cited November 6, 2023]. https://fare.

org.au/wp-content/uploads/The-Range-and-Magnitude-of-Alcohols-

Harm-to-Others.pdf

23. Nutt D. Drink? The New Science of Alcohol and Health. New York,

NY: Hachette Books; 2020.

24. Waka Kotahi NZ Transport Agency (NZTA). Crash Analysis System

(CAS). December 15, 2022 [updated December 1; cited 2022]. Avail-

able at: https://nzta.govt.nz/safety/partners/crash-analysis-system/

25. Connor J, Casswell S. The burden of road trauma due to other peo-

ple‘s drinking. Accid Anal Prev. 2009;41:1099–103.
26. Waka Kotahi NZ Transport Agency (NZTA). Guide to treatment of

crash location—Defintions. no date. Available from: https://www.

nzta.govt.nz/assets/resources/guide-to-treatment-of-crash-

location/docs/definitions.pdf. Accessed 10 Dec 2023.

27. Shield K, Manthey J, Rylett M, Probst C, Wettlaufer A, Parry CDH,

et al. National, regional, and global burdens of disease from 2000 to

2016 attributable to alcohol use: a comparative risk assessment

study. Lancet Public Health. 2020;5:e51–61.
28. Jiang H, Doran CM, Room R, Chikritzhs T, Ferris J, Laslett A-M.

Beyond the drinker: alcohol’s hidden costs in 2016 in Australia.

J Stud Alcohol Drug. 2022;83:512–24.
29. Anderson P, Møller L, Galea G (Eds). Alcohol in the European Union:

Consumption, harm and policy approaches Copenhagen, Denmark:

World Health Organization Regional Office for Europe; 2012.

30. Elliott EJ. Fetal alcohol spectrum disorders in Australia—the future is

prevention. Public Health Res Pract. 2015;25:e2521516.

31. Phillips NL, Zimmet MD, Phu A, Rattan M, Zurynski Y, Elliott EJ.

Impact of fetal alcohol spectrum disorder on families. Arch Dis Child.

2022;107:755–7.
32. Flannigan K, McMorris C, Ewasiuk A, Badry D, Mela M, Ben GW,

et al. Suicidality and associated factors among individuals assessed

for fetal alcohol spectrum disorder across the lifespan in Canada.

Can J Psychiatry. 2022;67:361–70.
33. Thanh NX, Jonsson E. Life expectancy of people with fetal alcohol

syndrome. J Popul Ther Clin Pharmacol. 2016;23:e53–9.
34. Connor J., Kydd R., Shield K., Rehm J. Alcohol-attributable burden of

disease and injury in New Zealand: 2004 and 2007. Wellington, NZ:

Health Promotion Agency; 2013. Available from: https://www.hpa.

org.nz/sites/default/files/Attributable%20fractions%20Final.pdf.

Accessed 9 Dec 2023.

35. Stearne AE, Allsop S, Shakeshaft A, Symons M, Wright M. Identifying

how the principles of self-determination could be applied to create

effective alcohol policy for first nations Australians: synthesising the

lessons from the development of general public policy. Int J Drug

Policy. 2021;93:103260.

36. Mason K. M. The Burden of Disease from Second-hand Smoke in

New Zealand. Wellington, NZ: Environmental Health Indicators Pro-

gramme, Massey University; 2016. Available from: https://www.

ehinz.ac.nz/assets/Reports/Burden-of-disease-due-to-second-hand-

smoke-for-publication-Final-2016-06-28.pdf. Accessed 9 Dec 2023.

37. Hingson R, Rehm J. Measuring the burden: alcohol’s evolving impact.

Alcohol Res. 2013;35:122–7.

SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Casswell S, Huckle T, Romeo JS,

Moewaka Barnes H, Connor J, Rehm J. Quantifying alcohol-

attributable disability-adjusted life years to others than the

drinker in Aotearoa/New Zealand: A modelling study based on

administrative data. Addiction. 2024;119(5):855–62. https://

doi.org/10.1111/add.16435

862 CASSWELL ET AL.

 13600443, 2024, 5, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/add.16435 by M

assey U
niversity L

ibrary, W
iley O

nline L
ibrary on [08/05/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://www.nzta.govt.nz/assets/resources/maori-road-safety-outcomes-report/maori-road-safety-outcomes-summary-report.pdf
https://www.nzta.govt.nz/assets/resources/maori-road-safety-outcomes-report/maori-road-safety-outcomes-summary-report.pdf
https://www.nzta.govt.nz/assets/resources/maori-road-safety-outcomes-report/maori-road-safety-outcomes-summary-report.pdf
https://www.stats.govt.nz/information-releases/national-and-subnational-period-life-tables-2017-2019
https://www.stats.govt.nz/information-releases/national-and-subnational-period-life-tables-2017-2019
http://CRAN.R-project.org/package=DALY
https://ghdx.healthdata.org/record/ihme-data/gbd-2019-disability-weights
https://ghdx.healthdata.org/record/ihme-data/gbd-2019-disability-weights
https://doi.org/10.1136/injuryprev-2015-041616
https://doi.org/10.1136/injuryprev-2015-041616
https://cdn.who.int/media/docs/default-source/gho-documents/global-health-estimates/ghe2019_daly-methods.pdf
https://cdn.who.int/media/docs/default-source/gho-documents/global-health-estimates/ghe2019_daly-methods.pdf
https://fare.org.au/wp-content/uploads/The-Range-and-Magnitude-of-Alcohols-Harm-to-Others.pdf
https://fare.org.au/wp-content/uploads/The-Range-and-Magnitude-of-Alcohols-Harm-to-Others.pdf
https://fare.org.au/wp-content/uploads/The-Range-and-Magnitude-of-Alcohols-Harm-to-Others.pdf
https://nzta.govt.nz/safety/partners/crash-analysis-system/
https://www.nzta.govt.nz/assets/resources/guide-to-treatment-of-crash-location/docs/definitions.pdf
https://www.nzta.govt.nz/assets/resources/guide-to-treatment-of-crash-location/docs/definitions.pdf
https://www.nzta.govt.nz/assets/resources/guide-to-treatment-of-crash-location/docs/definitions.pdf
https://www.hpa.org.nz/sites/default/files/Attributable%20fractions%20Final.pdf
https://www.hpa.org.nz/sites/default/files/Attributable%20fractions%20Final.pdf
https://www.ehinz.ac.nz/assets/Reports/Burden-of-disease-due-to-second-hand-smoke-for-publication-Final-2016-06-28.pdf
https://www.ehinz.ac.nz/assets/Reports/Burden-of-disease-due-to-second-hand-smoke-for-publication-Final-2016-06-28.pdf
https://www.ehinz.ac.nz/assets/Reports/Burden-of-disease-due-to-second-hand-smoke-for-publication-Final-2016-06-28.pdf
https://doi.org/10.1111/add.16435
https://doi.org/10.1111/add.16435

	Quantifying alcohol-attributable disability-adjusted life years to others than the drinker in Aotearoa/New Zealand: A model...
	INTRODUCTION
	METHODS
	General considerations
	Estimating FASD
	Estimating interpersonal violence
	Estimating traffic injury
	Comparison of the disease burden drinkers impose upon others and to themselves


	RESULTS
	FASD
	Traffic injury
	Interpersonal violence
	Summary

	Comparison of DALYs for harm to others with DALYs for drinkers

	DISCUSSION
	Limitations

	CONCLUSION
	AUTHOR CONTRIBUTIONS
	DECLARATION OF INTEREST
	ACKNOWLEDGEMENTS
	DATA AVAILABILITY STATEMENT

	DATA SHARING
	REFERENCES


