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Abstract
Introduction. The heavy drinking of others may negatively affect an individual on several dimensions of life. Until now, there
is scarce research about how to judge the severity of various experiences of such harms. This study aims to empirically scale the
severity of such harm items and to determine who is at most risk of these harms. Methods. We used population-based survey
data from 10 countries of the GENAHTO project (Gender and Alcohol’s Harms to Others, data collection: 2011–2016).
Questions about harms from others’ drinking asked about verbal and physical harm, damage of belongings, traffic accidents,
harassment, threatening behaviour, family and financial problems. We used item response theory methods (IRT) to scale
severity of the aforementioned items. To acknowledge culturally based variations in different countries, we assessed ‘differential
item functioning’. Results. The items ‘family problems’, ‘financial problems’ and ‘clothes and property damage’ as well as
‘physical harm’ were scaled as more severe in most countries compared to other items. Substantial differential item functioning
was present in more than half of the country pairings. The item ‘financial problems’ was most often differentially scaled.
Younger people who drank more, as well as women (compared to men), reported more harm. Discussion and Conclu-
sions. Using IRT, we were able to evaluate grades of severity in harms from others’ drinking. IRT scaling yielded in similar
rankings of items as reported from other studies. However, empirical scaling allows for more differentiated severity scaling than
simple summary scores and is more sensitive to cultural differences. [Grittner U, Bloomfield K, Kuntsche S, Callinan S,
Stanesby O, Gmel G. Improving measurement of harms from others’ drinking: Using item-response theory to scale
harms from others’ heavy drinking in 10 countries. Drug Alcohol Rev 2022;41:577–587]
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Introduction

Varying approaches have been proposed to measure
alcohol-related problems that are regarded as harm that
the drinker causes to other people. No standardised
instrument has yet been developed to quantify alcohol
harm that is experienced by others.

Research on alcohol’s harms to others (AHTO) has
grown substantially in recent years [1], the wide spec-
trum of AHTO includes harms at the societal level,
such as economic costs to society [2], traffic accidents
[3], violence and physical abuse [4], foetal alcohol
spectrum disorder [5] and crime, as well as public
order and safety [6]. Another area of harm comes from
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official police registries on drinkers’ harms to the fam-
ily (including child abuse) [7,8]. Harms that are
reported at the individual level have included those
caused by the drinking of friends, acquaintances [9–
11], work colleagues [12] and strangers [13].
Information on societal harm and reported family

abuse are usually collected as official statistics. Harms
committed as verbal insults by drunken friends or
strangers, absenteeism of colleagues at the workplace,
or child abuse as witnessed by family members are
often reported in monitoring questionnaires. Some-
times these questionnaires ask respondents how much
the harm had affected them [10,14].
Several researchers have stressed that it is not suffi-

cient to use the sum of harm items, within which all
items presumably carry equal importance. Therefore,
there is the need to quantify the severity of individual
AHTO items [10,15–18]. Such a metric has yet to be
incorporated into the measurement of AHTO items.
An initial step was taken by Callinan and Room [14]

in which they grouped AHTO items based on a survey
of young adults in Victoria, Australia. Multiple corre-
spondence analysis identified response patterns. Two
groups emerged: ‘amenity harms’ and ‘tangible
harms’. The latter group contained items of greater
severity, while the former group contained items that
‘expressed fears and loss of amenity’. In another study,
Stanesby et al. [1] gathered data from 36 key alcohol
research and policy experts from 23 countries who
ranked 48 AHTO items by severity of perceived harm.
Key informants rated physical, financial, practical and
severe emotional harms as most severe, while harms
involving verbal insults and annoyances were rated as
least severe. The strength of this study was that it
attempted to rate many harms along a severity scale.
However, the experts commented that rating severity
was difficult, since the harm experience was not
described in a specific setting, the gender of victim and
perpetrator was not given, and because the nature of
the victim-perpetrator-relationship was unclear [1]. So,
although these studies have begun to attempt a ranking
of AHTO items, there remains a need to base rankings
on the assessments of the general population. The pre-
sent paper quantifies the severity of harms from others’
drinking on the basis of representative general popula-
tion samples in 10 countries.
Any attempt to quantify the severity of AHTO for

international use first must acknowledge the challenge
in trying to develop a standardised scale that takes
into account varying drinking cultures and percep-
tions of alcohol harm. Researchers have experienced
similar challenges before [19–21], as in the Cross-
Cultural Applicability Study which spent many years
studying the meanings of diagnostic criteria for alco-
hol dependence and harmful use in various countries

[19]. The study revealed that translations and under-
standings of dependence criteria such as intoxication
and withdrawal varied greatly across countries or did
not even exist in some. Room et al. [19] describe how
subjects in their nine study countries perceived the
severity of dependence criteria very differently. For
example, the authors describe a man in Bangalore,
India who reported that he drank never more than two
standard bottles of beer once every 2 months, that his
drinking had less effect on him than earlier, that his
family and friends objected to his drinking, and that his
doctor had recommended that he stopped his drinking.
This was enough to qualify for a diagnosis of dependence
according to the Composite International Diagnostic
Interview criteria, which illustrates the challenge that ‘in
a cultural situation where there is much disapproval of
drinking, the threshold for positive responses to pre-
coded questions has been set very low, so that a mechan-
ical application of scoring algorithms for dependence
would result in inappropriate diagnosis’ [19, p. 217].
In the present study, we have attempted to scale a

common set of AHTO items based on general popula-
tion surveys. Using data from a variety of countries (four
European, one South American and five Asian) brings
together various drinking cultures. As mentioned, what
might be seen as a severe harm item in one country,
might be seen as less harmful in another. Therefore, our
task was not only to find common ratings of harm items,
but also to assess what differences in scaling arise across
countries. Items that are scaled differently may reveal
cultural variations in drinking norms and habits. Addi-
tionally, we aimed to demonstrate how the scaled harm
items can be used for future research to identify groups
most vulnerable to AHTO.
Thus, the research questions of the present

study were:

1. Is it possible to develop a common scale to measure
severity of AHTO items across 10 countries? Or is
it more appropriate to use different scales for
groups of countries (or individual countries)? What
are similarities and differences in the scaling
between countries?

2. How can groups of respondents who are more affected
by AHTO than other groups be characterised?

Methods

The data come from the GENAHTO project, which has
collected cross-sectional surveys from several countries
(Table 1). Data collection took place between 2011 and
2016 and sample sizes range between 1007 and 4813 per
country. In three countries, telephone surveys (one

578 U. Grittner et al.

© 2021 The Authors. Drug and Alcohol Review published by John Wiley & Sons Australia, Ltd on behalf of Australasian Professional Society on Alcohol and other Drugs

 14653362, 2022, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/dar.13377 by C

harité - U
niversitaetsm

edizin, W
iley O

nline L
ibrary on [08/12/2022]. 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



country combined web-based and telephone surveys)
were conducted; in seven countries, face-to-face inter-
views were conducted. Country surveys were approved
by each respective Institutional Review Board. The over-
all project was approved by the Institutional Review
Board of the Public Health Institute in the USA. The
GENAHTO project is described in detail in Wilsnack
et al. [22,23]. We used information only from partici-
pants who had complete data on all 10 harm items.

Ten AHTO items were asked of respondents. They
were posed as yes–no questions: ‘In the last 12 months
has someone who had been drinking’:

1. called you names, or otherwise insulted you?;
2. harassed or bothered you/made you feel threatened or

afraid at home or in some other private setting?;
3. ruined your clothes or other belongings?/damaged your

house, car or property?;
4. harmed you physically?;
5. been responsible for a traffic accident you were

involved in?
6. been responsible for family problems or marriage

difficulties?;
7. been responsible for financial trouble?;
8. harassed or bothered you on the street or in some pub-

lic place?;
9. made you afraid on the street?;

10. been making you been kept awake at night by
drunken noise?

Statistical methods

Scalability of items across countries. Using exploratory
factor analysis (with tetra-choric correlation and two
un-rotated factors), we first evaluated whether items

are scalable on one dimension. Using a confirmatory
factor analysis with a one-factor solution, we deter-
mined whether all items loaded sufficiently on one
dimension (loading criterion: >0.3). Cronbach’s α was
calculated as a measure of internal consistency (range:
0.54–0.82), while Mokken’s H was examined as a coef-
ficient of homogeneity (sufficient unidimensionality:
Mokken’s H > 0.3 for seven countries, Mokken’s
H between 0.2 and 0.3 for three countries; Table S2,
Supporting information) [24].

Country-specific item response theory methods analyses.
Analyses within an item response theory (IRT) paradigm
are predicated on the assumption that both respon-
dents and items can be measured on the same scale
[25]. In IRT, the participant characteristic of interest
(here: harm affectedness by the drinking of others) is
seen as a latent trait, which is measured by using vari-
ous binary items. The probability that a participant
experienced one of these harm items is determined by
the severity of the item (more severe items are experi-
enced by fewer respondents) and by the affectedness
level of the subject (latent trait). The so-called item
characteristic function of an item is a monotone prob-
ability function. IRT models are widely used in edu-
cational testing since they have high measurement
accuracy and reliability, thereby allowing the use of
flexible sets of items for different subjects, for exam-
ple, via computerised adaptive testing. IRT has
become more popular in recent years in the health
sciences, especially in quality of life research and for
scaling functional outcomes in patients [26]. Since
IRT can be used to scale different items based on the
response patterns of participants, this method is also
suitable to empirically quantify the severity of AHTO

Table 1. Survey characteristics of 10 GENAHTO study countries

Country Survey year Administration mode Response rate Sampling frame n Cases with data on 10 items

Switzerland 2012/2016 Tel (CATI) 51%/45% National 4892 4813
Denmark 2011 Web/tel (CATI) 64% National 5133 2545a

Ireland 2015 Tel (CATI) 37% National 2005 1991
Scotland 2012 Face-to-face Unknown National 1007 1007
Chile 2012/2013 Face-to-face 72% Regional 1500 1364
India 2013/2014 Face-to-face 97% Regional 3403 3356
Sri Lanka 2013/2014 Face-to-face 93% National 2475 2475
Thailand 2012/2013 Face-to-face 94% National 1695 1695
Vietnam 2012/2013 Face-to-face 99% National 1501 1470
Lao PDR 2013 Face-to-face 99% National 1257 1252
Total 24 868 21 968

aSome questions were only asked in a random sub-sample of 2569 respondents. CATI, computer assisted telephone interview;
GENAHTO, Gender and Alcohol’s Harms to Others; Tel, telephone; Web, online questionnaire.

Severity of alcohol’s harms to others 579
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items. The use of IRT allows for: (i) scaling of
items with regard to AHTO; and (ii) scaling of persons
on AHTO. With this approach, it is possible to quan-
tify the degree of severity of the experienced harm of
each item. The scaling of the items is based on the
probability of endorsement: low scaling values repre-
sent less severe items endorsed by many respondents,
whereas high scaling values represent more severe
items endorsed by fewer respondents. Items are
scaled as more harmful if individuals who experienced
it also experienced more often situations described in
less harmful items.
Additionally, in two-parameter logistic (2PL) IRT

models, it is possible to estimate discrimination proper-
ties (slopes) of the items, in contrast to classic Rasch
models that have only one parameter (location: harm
severity). Low discrimination items have a limited ability
to differentiate between highly and less affected people.
This happens only if fewer people endorse an item, and
when only some of those have endorsed other less severe
items, implying that ‘lighter’ items do not affect them.
The 2PL-IRT models were calculated separately for

each country. Parameters for severity and discrimina-
tion with 95% confidence intervals are reported. For
comparisons of model fit, we also calculated one-
parameter models (Rasch models, ‘ltm’ package of R
[27]) and more complex three-parameter models
which additionally estimate specific item-intercepts.
Using likelihood-ratio tests, we compared the different
models for each country in order to determine whether
the 2PL models gave the best model fit.

Differential item functioning. To acknowledge culturally
based variations/sensitivities to AHTO, we used
pair-wise differential item functioning (DIF) analyses
(criterion: relative beta change of >0.10, in R package
‘lordif’) [28]. We therefore tested group effects in
binary logistic models for the probability of experiencing
a specific harm, simultaneously adjusting for the latent
variable level (AHTO).
We used a ‘beta change’ criterion, meaning that the

relative change of the regression coefficient for AHTO
between two models (with and without country as
covariate) should be at least 10% to identify DIF. This
definition models uniform DIF and accounts for dif-
ferences in the severity, but not in discrimination esti-
mates. Using an iterative process, the smallest number
of items with DIF between two countries was identi-
fied. If DIF is present, that means that the described
experience is seen as more harmful in one country
compared to another country.

‘Affectedness’ score of AHTO. For each participant, we
calculated a score value for being affected by AHTO

based on country-specific scalings. To answer the
question of which characteristics were related to levels of
being affected by AHTO, we analysed these scores in
multiple linear mixed models (random intercept for
country) with regard to administration mode (telephone/
web or face-to-face), sex, age, education and drinking
level (average intake per day, log-transformed).
We report two multiple regression models: one with

main effects only, and a second with additional inter-
action effects. The final model was chosen on the basis
of model comparisons with all possible two-way inter-
actions using the Bayesian information criterion. Per-
centages and regression estimates are based on
weighted data to account for participants’ probability
of being selected to participate (according to the num-
ber of eligible persons present in the household) and
non-response (to match the gender distribution in each
country), and to match the national adult population
distributions of age.

Results

Response rates were very high in five of the 10 coun-
tries and ranged between 93% and 99% (India, Sri
Lanka, Thailand, Vietnam, Lao PDR; Table 1). How-
ever, in Chile the response rate was 72%, in Denmark
64%, in Switzerland 51% in 2012 and 45% in 2016
and in Scotland the response rate is unknown. Overall
rate of cases with missing data (item non-response)
was low with 1.5%, with the exception of Chile with a
missing value rate of 9.1%. In light of this low rate of
cases with missing data, the risk of bias is negligible.
Only cases with complete data were used in this study.

Unidimensionality and scalability

In total, we used information from 21 968 participants
in 10 countries (Table 1). Table 2 displays the preva-
lence of harms by country. While the prevalence for
‘awake at night’ (25.6% for total), ‘insult’ (21.9%),
‘harassment on the street’ (18.2%) and ‘afraid on the
street’ (18.2%) were high in most of the countries,
items such as ‘financial problems’ (6.3%), ‘physical
harm’ (4.6%) and ‘traffic accident’ (2.6%) had a low
prevalence in most countries.
Exploratory factor analysis across all countries with

un-rotated factors (two-factor solution) resulted in
item loadings of 0.55 or higher on the first factor and
explained 49% of the total variance. A one-factor (con-
firmatory) solution produced factor loadings of 0.4 or
higher on each item. The H-Index in the confirmatory
factor analysis was 0.3 or higher for each item,
Mokken’s H for all items was 0.35, and Cronbach’s α

580 U. Grittner et al.
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was 0.73. All of these characteristics demonstrated suf-
ficient scalability of all items.

Country-wise scaling

Comparisons of one-, two- and three-parameter
models demonstrated the best model fit of 2PL models
for each country. Therefore, we report only results of
the 2PL solutions. For most countries, the items
‘insult’, ‘harassment/threatening at a private place’,
‘awake at night’, ‘harassment on the street’ and ‘afraid
on the street’ were scaled as ‘less severe’ (Figure 1). In
contrast, ‘family problems’, ‘financial problems’,
‘clothes or property damage’ and ‘physical harm’ were
scaled as more severe items. For all countries, ‘traffic
accidents’ was scaled as the most severe item. How-
ever, level of severity and ordering of items differed
across countries.
As an example, we compare the scaling results in

Switzerland and Denmark (Figure 1, Table 3). Both
countries had similar item scalings and no DIF
(Table 3), meaning that all items were scaled in a simi-
lar way, with ‘traffic accidents’ as the most severe
harm. However, severity scores for ‘awake at night’ dif-
fered between Denmark (1.6) and Switzerland (3.7)
(Figure 1), but this item had a low discrimination
score in both countries, meaning that it did not dis-
criminate well between severely affected and less
severely affected people for most countries, and espe-
cially so in Switzerland.

Differential item functioning

Table 3 displays the results of the DIF analysis,
which indicates which items cannot be regarded as
similarly valued items across the respective coun-
tries. Substantial DIF was detected for one or more
AHTO items in 26 different pairings of countries
(out of 45 possible pairs of countries). There were
10 country pairings with DIF for only one item.
Countries which had several DIF item pairings were
Sri Lanka, Laos (DIF items in seven different coun-
try pairings) and Vietnam (DIF in six country
pairings). Overall, we found for many pairings of
countries items that scaled with DIF (Table 3;
Table S1, Supporting information). Additional sen-
sitivity analyses of potential DIF in each country by
sex and age (<40 years, ≥40 years) did not reveal any
major DIF apart DIF by age for ‘financial problems’
and ‘awake at night’ in Switzerland and DIF by age
for ‘traffic accident’ in Ireland. However, since sam-
ple sizes in subgroups were low, these differences
were not further investigated.
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Figure 1. Severity (a) and discrimination (b) estimates of harm items by country ordered by total severity scores. CI, confidence interval.

Table 3. Pairwise differential item functioning, criterion beta change of 0.1 or more

CHIL IND SWI DEN IRE SCO SRI THAI VIET LAO 

SWI – 1 – 1 3 5 2 5 1 

DEN – – – 1 1 3 4 2 

IRE – – 4 4 – – 

SCO – – 1 – 2

4

2

CHIL 1 –

IND 

– 2

3 – 1

2

–

SRI – – 

THAI 1 

VIET 

1

–

3

LAO 

: no items with DIF; 1 : one item with DIF; 2 : two items with DIF; 3 : three items with DIF; 4 : four items with DIF; 5 : five items
with DIF. Twenty-six pairs with DIF out of 45 pairings, 10 times 1 item with DIF, 6 times 2 items with DIF, 4 times 3 items
with DIF, 4 times 4 items with DIF, 2 times 5 items with DIF. CHIL, Chile; DEN, Denmark; DIF, differential item functioning;
IND, India; IRE, Ireland; LAO, Laos PDR; SCO, Scotland; SRI, Sri Lanka; SWI, Switzerland; THAI, Thailand; VIET,
Vietnam.
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Who is more/less affected by AHTO?

Table 4 displays the regression coefficients of scores
for being affected by AHTO, which are based on
multiple linear mixed models. Women had higher
scores than men. Younger respondents were more
affected than older respondents were. Those with
lower educational achievement were more affected
by the negative consequences of the alcohol con-
sumption of others than those with middle or higher
education. Own drinking level was positively associ-
ated with the score.

In the more complex model, a quadratic term for
alcohol volume (log-transformed) was included to
reflect the curvilinear positive relationship between
volume and the AHTO score, with a steep slope for
none to low or middle alcohol volume and a plateau
for higher volume levels (Table 4, Figure 2). There
was an interaction between age and volume such that
own volume of drinking was strongly and positively
associated with the ‘being affected’ score among
young respondents. For the oldest respondents,
there was a weak negative association between own
alcohol consumption (volume) and score levels. The
interaction between sex and volume indicates that sex
differences in score levels with higher scores for

women were especially present for those with none
or low alcohol consumption. In contrast, among
respondents with high alcohol consumption, men
had higher scores than did women.

Discussion

In this study, we have shown that modelling based on
the 2PL-IRT approach functioned appropriately for
scaling AHTO items. For all study countries, the item
‘traffic accidents’ scaled as the most severe item. Fur-
thermore, for most countries ‘family problems’, ‘finan-
cial problems’, ‘clothes or property damage’ and
‘physical harm’ were scaled as more severe items,
whereas the items ‘insult’, ‘harassment/threatening at a
private place’, ‘awake at night’, ‘harassment on the
street’ and ‘afraid on the street’ were scaled as less
severe.
In the growing AHTO literature, it is known that

items that were rated here as less severe represent ‘nui-
sance’ items [29], revealing a crude but common-sense
evaluation of these items. Our analyses largely agree
with the results of a recent study [1]. The overlapping
agreement between these two studies can be seen as

Table 4. Linear mixed model, outcome: theta (*100 rescaled from IRT scaling), random intercept for country
(coefficients based on weighted data)

Variables

Only main effects (M0) With interactions (M1)

Marginal R2: 0.07,
conditional R2: 0.07

Marginal R2: 0.09,
conditional R2: 0.09

β (95% CI) P value β (95% CI) P value

Fixed effects
Intercept 44.7 (40.7–48.7) <0.001 48.3 (44.5–52.1) <0.001
Administration mode telephone or web
(ref: face-to-face)

�6.6 (�12.3 to �1.0) 0.047 �9.5 (�14.2 to �4.9) 0.003

Sex (females) 3.0 (2.9–3.8) 0.011 3.0 (0.8–5.2) 0.009
Age (years) �1.12 (�1.19 to �1.10) <0.001 �1.15 (�1.22 to �1.09) <0.001
Education (ref: <high school)

At least some higher education �10.6 (�13.4 to �7.9) <0.001 �7.6 (�10.3 to �4.8) <0.001
Completed high school �8.8 (�11.6 to �6.1) <0.001 �6.3 (�9.0 to �3.6) <0.001

Volume (in g day�1) (log-transformed) 6.5 (5.8–7.3) <0.001 16.4 (15.0–17.7) <0.001
Volume (in g day�1)*2 (log-transformed) �0.7 (�1.1 to �0.3)
Interaction age*volume (log-transformed) �0.28 (�0.32 to �0.25) <0.001
Interaction sex (females)*volume (log-transformed) �1.9 (�3.0 to �0.8) 0.001
Random effects (SD)
Intercept (country) 3.4 (1.5–5.6) 2.6 (0.7–4.4)
Residual 75.2 (74.5–76.0) 74.6 (73.9–75.4)

Independent variables: administration mode (telephone/web or face-to-face), age, sex, education, volume (log-transformed),
interactions between: education*age, volume*age, sex*volume, volume*education, n = 20 610 individuals in nine countries
(models compared according to Bayesian information criterion). CI, confidence interval.
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triangulation in the validation of AHTO scaling
approaches [30]. It should be noted that both studies
included lower income societies [1].
Although the rank ordering of the AHTO items was

similar across most countries (as depicted in Figure 1),
DIF was found for at least one AHTO item in more
than half of all country-wise pairings. Differing cultural
norms and habits might have varying levels of influ-
ence to these differential weights of severity. The pres-
ence of DIF in many pairings indicates that it is
impossible to construct a single scale of AHTO items
that would be valid across the study countries.
The items ‘financial problems’, ‘traffic accidents’ and

‘harassment on the street’ showed most often DIF.
However, traffic accidents were overall rarely experi-
enced and the item was scaled as most severe in all
countries except Laos. In contrast to the item ‘harass-
ment on the street’, the item ‘financial problems’ was
scaled on very different levels of severity across coun-
tries (Figure 1; Table S3, Supporting Information).
This is not surprising given the wide spectrum of coun-
tries in our study. The low- to (upper) middle-income
countries included India, Laos, Sri Lanka, Thailand
and Vietnam, while the high-income countries were
Chile, Denmark, Ireland, Scotland (UK) and Switzer-
land [31]. In 2017, the adjusted mean net national
income was approximately $41 800 in the high-income
countries and $2990 in the low- to middle-income
countries of our study [32]. Based on 2017 beer pricing
data [33], the ratios of price-to-income for our study
countries were 1.7 � 10�4 for the high-income coun-
tries and 8.8 � 10�4 for low-to-middle income coun-
tries, meaning that alcohol in the low- and middle-

income countries is over five times more expensive than
in the high-income countries. Purchasing alcohol can
therefore have a direct economic impact on persons and
families in lower and middle-income countries [34,36].
Thus, the economics of drinking in the various coun-
tries may have led to inconsistencies in scaling. ‘Finan-
cial problems’ are more common in lower-to-middle
income countries but are scaled as less severe due to
the fact that they are more common as compared to
higher income countries. Thus, the affordability argu-
ment is only one possibility of how alcohol is linked to
financial harms.
Another explanation is one of how much importance

‘financial problems’ represents across low-to-high
income countries. One could argue that reporting
financial harms due to someone’s drinking may signal
something more ‘extreme’ in high-income countries
than in low-income countries. The reasoning would be
that the threshold over which financial harm would
occur due to someone else’s drinking would be higher
in high-income countries than in low-income countries.
The argument is that in high-income countries finan-
cial problems due to another person’s drinking might
be related to a collection of more threatening problems,
such as job loss, difficulties to pay rent, mortgage or a
loan or costs of divorce. These problems seriously
affect the respondent with regard to various dimen-
sions, such as personal (mental, emotional), business
and legal relationships. Of course, these extreme prob-
lems also occur in low-income countries, but we
assume that in low-income countries more respondents
who report financial problems due to someone’s
drinking will also include the reporting of the direct
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Figure 2. Adjusted marginal fixed estimates of linear mixed models for the interaction of age*volume (a) and sex*volume (b).
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effects of buying expensive alcohol [36], while in high-
income countries, this may not be the case.

Despite several sensitivity analyses by excluding one
item and excluding countries, it was not possible to find
a larger group of countries and items for robust cross-
country scaling. In addition to the absence of a common
scale across countries, it is, however, possible to use the
country-specific scaling results in national or international
studies as a quantitative measure of investigating how
much someone is affected negatively by others’ drinking.
The country-specific standardised θ values of severity for
each item can easily be used as item scores and can be
summed up across different items (Table S3). We have
illustrated the use of scaled items in our analysis of the
association of participant’s characteristics to the score of
being affected by harm of others’ drinking and demon-
strated in a cross-country analysis that younger age,
female sex and higher levels of own drinking is associated
to a higher load of negative consequences due to some-
one else’s drinking (Table 4, Figure 2).

In examining who was more likely to report AHTO,
our analyses confirmed the work of Laslett et al. [36]
and demonstrated that younger people reported more
severe harm than older people, women experienced
more harm than men, own drinking levels were posi-
tively associated with AHTO levels and low educa-
tional level was associated to higher levels of AHTO.
However, we also discovered some new insights, such
as a positive curvilinear relationship between own
drinking level and AHTO, with a ceiling effect
achieved at higher drinking levels. We also found a
steep positive relationship between own drinking level
and AHTO in younger people (below 40 years) but
not in older people. These differences might be related
to the different life circumstances of younger people
and to their particular drinking environments, such as
drinking at parties, bars or group events. In agreement
with these findings, Bond et al. [36] showed in an
international study that younger people drink more fre-
quently in public venues compared to older people
while this age effect is not present for drinking in pri-
vate venues. Several studies have additionally shown
that young people experience harm in public drinking
settings [37,38], and Bahler and Sundaram [39] and
Marmet and Gmel [40] have shown for Switzerland,
that more negative consequences occur in public
drinking settings. Finally, at very high levels of drink-
ing men reported more AHTO than did women.

Limitations

Among the limitations of our study was the fact that
we could not include more countries and more harms,

as not all survey questionnaires were comparable.
Additionally, it would have been better to use more
specific harms that also included information on the
relationship of the respondent to the drinker (stranger/
known drinker). Again, this was not possible due to
the lack of comparable questions across countries.
Furthermore, some questions that were included were
highly, but not completely, comparable in wording
across countries. Response rates of study countries var-
ied widely with higher rates in low- to middle-income
countries where face-to-face interviews were con-
ducted (Table 1). We cannot exclude potential bias
due to low response rates in some countries and we
might have especially missed respondents who were
more strongly affected with regard to AHTO. There-
fore, more representative surveys might end up with a
different scaling, in particular with other quantifica-
tions of the items. However, we think that the ordering
of the items would be comparable. As for Chile and
India, only regional samples were available, the results
might have been different if national samples would
have been available for those two countries. Because of
limited sample sizes, we could not pursue gender-
specific scales of harm items. This will have to remain
a task for future large studies.

Implications

Our study provides an empirically based quantitative
assessment of the severity of AHTO items from an
international perspective. Scaling of AHTO items is
helpful in gaining insight into differential weighting of
items with regard to harm severity. Our results provide
indications to policymakers as to which harm items are
seen as most grave and to what extent these percep-
tions are held in common across countries. Addition-
ally, our identification of groups most vulnerable to
AHTO is more ‘precise’ when using the IRT-scaled
values than when merely using summary measures of
items in which nuisance harms and more severe harms
carry the same weight. The fact that we have been able
to find some commonly experienced harms as well as
to have identified risk groups provides more ‘clout’ for
tackling AHTO internationally [41]. Thus, various
agencies now have a growing knowledge base for
developing both prevention and assistance programs
for those who suffer most from AHTO.
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