IJADR International Journal of Alcohol and Drug Research

The Official Journal of the Kettil Bruun Society for Social and Epidemiological Research on Alcohol

doi: 10.7895/ijadr.283 IJADR, 2021, 9(1),3-13 ISSN: 1925-7066

Guidelines and reality in studies on the economic costs of alcohol
use: a systematic review

Sinclair Carr?, Jirgen Rehm?34587 and Jakob Manthey!28

1 Centre for Interdisciplinary Addiction Research, Department of Psychiatry, University Medical Center Hamburg-Eppendorf, Hamburg,
Germany

2 Institute of Clinical Psychology and Psychotherapy, Technische Universitat Dresden, Dresden, Germany

% Institute for Mental Health Policy Research and Campbell Family Mental Health Institute, Centre for Addiction and Mental Health, Toronto,
Ontario, Canada

4 Dalla Lana School of Public Health, University of Toronto, Toronto, Ontario, Canada

S Institute of Medical Science, University of Toronto, Toronto, Ontario, Canada

6 Department of Psychiatry, University of Toronto, Toronto, Ontario, Canada

" Department of International Health Projects, Institute for Leadership and Health Management, 1.M. Sechenov First Moscow State
Medical University, Moscow, Russian Federation

8 Department of Psychiatry, Medical Faculty, University of Leipzig, Leipzig, Germany

Abstract

Aim: To identify guidelines for estimating alcohol-attributable cost of illness (COI) and actual COI studies, and to assess to what
extent core recommendations have been implemented.

Design: The systematic review was conducted in February 2019 according to the PRISMA statement. Relevant COI guidelines
and actual alcohol COI studies published since 2009 (when the last systematic review was published) were identified by searching
databases MEDLINE and EMBASE, as well as literature known by the authors.

Measures: Standards and recommendations of published COI guidelines, and actual COI studies estimating the total costs of
alcohol.

Findings: Fourteen guidelines and eighteen COI studies were identified, and relevant indicators were extracted. Large
discrepancies between recommended and implemented methods were determined. Contrary to most current guidelines, which were
barely acknowledged at all, (a) predefined direct and indirect cost groups were only partially included, (b) estimates were compared
with GDP in only about half of the studies, and (c) avoidable costs — a complementary concept to the more common scenario of
complete alcohol abstinence — were never estimated.

Conclusions: Adherence to guidelines in published COI studies is low. We propose content-related and software-based solutions
to adopting a common standard, which could reduce heterogeneity and enhance comparability in alcohol COI studies.

To promote effective policy responses for reducing alcohol
use, the burden of disease metrics, such as mortality and
morbidity, is often cited. Chisholm and colleagues (2018)

Introduction

Alcohol consumption has been identified as a leading risk
factor for disease burden globally (Rehm & Imtiaz, 2016;
Stanaway et al., 2018) and was accountable for about 5% of
all deaths in 2016 (Shield et al., 2020). In more recent
decades, consumption has increased overall and is projected
to further increase in the current decade (Manthey et al.,
2019); on the other hand, the World Health Organization
(WHO) has set a target to reduce alcohol consumption by
10% by 2025 (World Health Organization, 2010).

discuss the three most cost-effective interventions. More
inclusive, and perhaps more relevant to policymakers are
cost of Iliness (COIl) studies that summarize the societal
burden from a given disease, including health and other
relevant indicators. Initially, COI studies were proposed for
diseases such as the nervous, circulatory, respiratory, and
digestive systems, as well as for other disorders (Rice, 1967),
but were later extended to risk factors as well. A 2009 review
of COI studies found that 2-2.5% of the national gross
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domestic product was attributable to alcohol use in middle-
and high-income countries (Rehm et al., 2009).

Estimating the attributable COIl for alcohol and other
substances is not as straightforward as for example, for
cardiovascular diseases, because alcohol consumption
impacts not only the drinkers’ health, but also their
productivity, driving performance, the likelihood of
encountering legal problems, as well as harm caused to
others. Furthermore, a large part of the attributable burden is
not caused by persons with an identifiable diagnosis, such as
alcohol use disorders, but rather by the larger number of
drinkers with moderate or hazardous drinking levels (Rehm,
Shield, Gmel, Rehm, & Frick, 2013). This pattern can be
explained by the elevated risk associated with low amounts
of alcohol intake for some diseases such as certain cancer
types and hypertension. Shield and colleagues (2020)
summarize respective risk functions in their appendix; for an
example with breast cancer, see Shield, Soerjomataram, and
Rehm (2016). Consequently, any alcohol COI study should
aim to estimate the attributable costs of any alcohol
consumption, rather than for selected groups of drinkers
only.

In order to standardize the assessment of attributable costs,
and to ensure that all relevant cost categories are considered,
substance-specific guidelines have been proposed (Single et
al., 2003).

However, it was previously unclear whether all of these
recommendations had actually been implemented in the
estimation of alcohol-attributable social costs. According to
the review cited above, health care costs only constituted
13% of costs in high-income countries, illustrating the need
to include all relevant cost drivers to improve the
comparability and plausibility of COIl studies for
policymakers.

This study sought to (a) identify relevant guidelines for
estimating alcohol-attributable COI and actual COI studies
for alcohol, (b) compare core recommendations to studies
that actually estimated the social costs arising from alcohol
consumption, and (c) summarize other recommendations for
COl studies, with focus on top-down and bottom-up
approach.

Method

Search Strategy

A systematic review was conducted to identify literature
relevant to implementing alcohol COI studies (PROSPERO
register number CRD42020139594). The review consisted
of two separate parts: firstly, recommendations of published
COl guidelines and standards; and secondly, actual COI
studies published since 2009, the year when the last
systematic review was published (Rehm et al., 2009). The
process of selecting, reviewing, and analyzing literature was
conducted in February 2019, and further updated in July
2020, and is described in the following (see Table Al in the
appendix for the exact search strategy).

The PRISMA flow chart shows the process of systematically
identifying, selecting, and reviewing literature with regard to
identifying COI studies, and the respective published
guidelines (Figure 1). In the first step, 3,911 records were
identified from literature databases (EMBASE and
MEDLINE) that could be included as possible literature. A
further 17 records, which were either previously known or
had been identified by experts, were also included. More
than a third of all the records (n = 1,481) were excluded,
because they were either duplicates of already identified
studies, or COI studies published before 2009. Of the
remaining records, 136 were included in a more intensive
analysis (full-text screening). Eighteen full-text records were
subsequently selected. The other records (n = 118) were
excluded, for the following reasons: 65 calculated costs of
alcohol restricted to a selected population of drinkers (e.g.,
with alcohol dependence); some were published as a
comment or review; no costs of alcohol were reported;
missing information; falsely reported results; duplicate
reporting of the same study; incompatible language (one
study was published in Korean (Kim, Chung, Lee, & Park,
2010)); and one paper was not accessible. Ultimately, 18
COI studies and 14 guidelines were included in the final
analysis.

What Are Recommendations to Conduct COI Studies
for Alcohol?

Recommendations and guidelines for the conception and
methodology of COI studies were identified through
references in the 18 COI studies. Those studies either applied
the guidelines or referred to them as part of their theoretical
backgrounds. The 14 published guidelines were classified as
to how they contributed to the design and implementation of
COl studies. Only recommendations for COI calculations at
a national level were included, as this review was conducted
within a larger project funded by the Federal Ministry of
Health in Germany, which aimed to conceptualize a COI
study for alcohol use in Germany. Although many of the
guidelines do not specifically refer to alcohol COI, but rather
to COI in general, they were nevertheless included due to
their relevance in the implementation of cost estimations
attributable to alcohol consumption.

We derived two sets of recommendations from the
guidelines: core recommendations, which we then compared
with actual COI studies for alcohol; and recommendations
for other aspects that were primarily relevant to the use of
the top-down and bottom-up approaches.

Which Cost Categories Were Estimated in COI Studies
for Alcohol?

For each COI study, six categories were identified:
descriptive information of the COI study, estimation of
direct, indirect, intangible, and saved costs, as well as other
aspects such as comparison indicators, or referenced COI
studies (further details in Table B1 in the appendix). The
main interest was to classify costs induced by alcohol
consumption in the respective cost groups and their
subgroups.
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Figure 1
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PRISMA Diagram (According to Moher, Liberati, Tetzlaff, & Altman (2009))
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The approach to estimate costs was classified as either a top-
down method, a bottom-up method, or a mixture of both.
The former divides the overall costs of a category (such as
all hospitalizations) by a population-attributable fraction
(PAF), which gives the costs attributable to alcohol
consumption. The latter estimates the costs of alcohol
through data from registers or surveys.

Cost estimates from COI studies are often compared to
macroeconomic indicators such as gross domestic product
(GDP) or gross national income (GNI). Studies were
classified according to whether they used a comparative
indicator, and the indicator to which comparisons were
made.

Results
Aim 1: Core Recommendations to Conduct COI Studies

for Alcohol.

Within the systematic literature review, the following 14
guidelines and standards for COI studies at national level
were identified (see Table 1).

Rice (1966, 1967) was the first to conceptualize the COI
methodology, which was later applied to substance abuse
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studies (Rice, Kelman, & Miller, 1991; Rice, Kelman,
Miller, & Dunmeyer, 1990). Hodgson and Meiners (1982)
updated Rice (1966, 1967) guidelines, in particular
discussing the measurements and methods of estimation of
relevant cost factors (Hodgson & Meiners, 1982). More
recently, several cost groups such as criminality, traffic
accidents, or fire damage, were recommended for inclusion
in alcohol COI studies. However, even though guidelines
were published, and relevant additional factors added,
principal criticism of those COI studies, which appeared
soon after Rice and colleagues (1990, 1991) publications,
remained (Byford, Torgerson, & Raftery, 2000; Drummond,
1992). As a result of limited clarity on methodological
implementations, Single and colleagues developed
international guidelines for alcohol cost studies in 1996
(Single et al., 1996), which were updated in 2003 (Single et
al., 2003), and applied in a comprehensive Canadian cost
study for substance abuse in 2006 (Rehm et al., 2006).
However, the results of COIl studies still largely differed
methodologically and analytically, which led to further
criticism — see reviews from Rehm and colleagues (2009)
and Thavorncharoensap, Teerawattananon, Yothasamut,
Lertpitakpong, and Chaikledkaew (2009).

In 2010, Mgller and Matic published a detailed WHO
guideline with recommendations and standards for future
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COl studies of alcohol consumption, with direct responses
to specific criticisms (Mgller & Matic, 2010). They also
referred to guidelines concerning avoidable costs, which
were developed and applied in economic (Collins et al.,
2006) and epidemiologic studies (Murray, Ezzati, Lopez,
Rodgers, & Vander Hoorn, 2003; Rehm, Taylor, Patra, &
Gmel, 2006; Jarl, Gerdtham, Ludbrook, & Petrie, 2010). In
their guideline, they concentrated on three main criticisms of
COIl methodologies. Firstly, there is no standardized
comparability in COIl studies, which results in large
differences in applied methods, with results being hardly
comparable. Many studies only included cost groups with
high economic impact, such as health care and work-related
costs, without estimating other categories, either due to
missing data, or their not being quantifiable. Mgller and
Matic (2010) recommended including all predefined cost
categories (direct and indirect costs with respective
subgroups, see Figure 2), which were classified by Single
and colleagues (2003). Secondly, comparing cost estimates
to GDP or other macroeconomic indicators is invalid and
considered a violation of economic assumptions, because
cost estimates are not driven solely by those categories
which are also included in the calculation of GDP. In their
guidelines, they recommend avoiding such comparisons.
Thirdly, COI studies fall short of influencing policy
considerations because their counterfactual scenarios are
unfeasible. In terms of alcohol consumption, the
counterfactual scenario of total abstinence is unsuited for
policy decisions, because it is either impossible to
implement, or highly undesirable in a large majority of
countries (Makeld, 2012). The WHO guidelines recommend
complementing such scenarios with the concept of avoidable
costs. Additionally, Mgller and Matic (2010) specified
frameworks for avoidable costs in order to facilitate reliable
calculations and enable influencing alcohol (control) policy.

Quinet (2014) discussed the methodology of assessing
public investments, which allows the estimation of the effect
of alcohol use on the state budget. In the most recent review,
guidelines for the estimation of social costs attributable to
illegal drugs were analyzed, and theoretical aspects and
definitions were discussed, which could enable the
definition of standards for this type of COI studies (Alberto
Vella, Garcia-Altes, Segura Garcia, Ibafiez Martinez, &
Colom Farran, 2018).

Furthermore, other health-economic study designs referring
to alcohol consumption exist, such as the traditional
approach of a comparative analysis of governmental health
care expenditures (Murray, Govindaraj, & Musgrove, 1994).
However, this method has different objectives, and treats
risk factors like alcohol consumption inadequately.

Estimated Cost Categories in COI Studies for Alcohol

Eighteen COlI studies aimed to estimate the overall costs of
alcohol, including the relevant costs for region and/or
country. In the following, previously defined indicators of
those studies are described (see Table 2 for estimated cost
categories, and Table C1 in the appendix for a detailed
listing of all extracted components).

Table 1

Guidelines and standards for COIl studies relevant for

estimating the costs of alcohol use

Author(s) Title

Byford et al., Economic note: Cost of illness studies
2000

Collins et al. International guidelines for the estimation
(2006) of the avoidable costs of substance abuse
Drummond Cost-of-illness studies: A major headache?
(1992)

Hodgson and
Meiners (1982)
Jarl et al. (2010)

Cost-of-illness methodology: A guide to
current practices and procedures

On measurement of avoidable and
unavoidable cost of alcohol: An application
of method for estimating costs due to prior
consumption

Mgller and Best practice in estimating the costs of

Matic (2010) alcohol - Recommendations for future
studies

Murray et al. National health expenditures: A global

(1994) analysis

Quinet (2014)

Rehm et al.

L'évaluation socioéconomique des
investissements publics
Avoidable burden of disease: Conceptual

(2006) and methodological issues in substance
abuse epidemiology

Rice (1966) Estimating the cost of illness

Rice (1967) Estimating the cost of illness

Single et al. International Guidelines for Estimating the
(1996) Costs of Substance Abuse

Single et al. International guidelines for estimating the
(2003) costs of substance abuse, 2nd edition

Alberto Vellaet ~ Systematic review of guidelines in
al. (2018) estimating social costs on drugs

All studies calculated direct costs of alcohol consumption,
including specific health care costs. Alcohol-associated
criminality was included in 14 studies, whereas direct cost
group estimations were occasionally calculated, such as
alcohol-induced traffic crashes (n = 5), social work (n = 2),
and other costs in four studies (e.qg., fire-fighting or special
education for children with fetal alcohol syndrome).

All COI studies included indirect cost groups. Premature
mortality was estimated in almost all studies (n = 16).
Workplace-related costs were calculated as both
absenteeism (n = 13) and presenteeism (n = 5). Four studies
estimated early retirement and two studies unemployment
due to alcohol consumption. Restricted activity in
household/leisure (n = 4), and other indirect costs (n = 7)
were also considered in alcohol cost estimations. For indirect
costs only, the specific approach to estimate productivity
losses was identified for each study. The human capital
approach (HCA) is used to estimate costs for the society,
induced by the alcohol-attributable inability of employees to
work. In contrast, the friction cost approach (FCA) takes the
employer’s perspective when calculating costs, for example
the loss of employees, and the subsequent employee
replacement costs (Koopmanschap, Rutten, van Ineveld, &
van Roijen, 1995). The human capital approach was applied
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in 15 studies, while one study applied both HCA and FCA.
Two studies also applied the value of statistical life approach
for calculations, which describes the amount of money
people are willing to pay in order to reduce their risk of
mortality (Jones-Lee, 1992) and is similar to the willingness-
to-pay approach (Hodgson & Meiners, 1982). In two COI

Figure 2
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studies, information regarding the estimation methods was
not available, though this should not influence the main
results of this review.

Intangible costs and saved costs were included in five and
four studies, respectively.
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Table 2

Estimated cost categories in alcohol COI studies

Author(s) Direct costs Indirect costs Intangible Saved
costs costs
Health Crime Traffic Social Other Premature Absenteeism Presenteeism I_Early Res_tn_cteid Unemployment Other
care work mortality retirement activity
g‘éir(‘)’)s and Effertz X X - - X (HCA) X (HCA) . X (HCA) - - X (HCA) - -
Barkey (2009) X - - - X (HCA) X (HCA) X (HCA) X (HCA) - - - - -
Beale, Sanderson,
Kruger, Glanville, & X X - X - X (HCA) X (HCA) X (HCA) X (HCA) - X (HCA) - - X
Duffy (2010)
X (HCA;
Bohs & Sayed (2009) X X X - - - X (HCA) - - - - VsL) - -
Department of Health
Social Services & X X - X - X (HCA) X (HCA) X (HCA) - - X (HCA) - - -
Public Safety (2010)
lvano Scandurra,
Garcia-Altes, & X - - - - X (HCA) X (HCA) - - - - - - -
Nebot (2011)
Jyani, Prinja,
Ambekar, Bahuguna, X - - - - X (HCA) X (HCA) - - - - - - -
& Kumar (2019)
Kopp & Ogrodnik
017) X X (HCA) X
Lievens et al. (2017) - - - X (HCA) - - X (HCA) - - X (HCA) -
Manning, Smith, and . . .
Mazerolle (2013) X - - X (missing) X (missing) - - X (missing) - - - -
Matzopoulos, Truen, .
Bowman, & Corrigall X X - - X x\(/HSE;A ’ X (FCA) - - - - - X -
(2014)
Miller et al. (2017) X X X - X X (missing) X (missing) - - X (missing) - X (missing) X X
Paileeklee, Kanato,
Kaenmanee, & X X - - X - - - - X (HCA) - - - -
McGhee (2010)
Ranaweera et al.
(2018) - - - - X (HCA) X (HCA) - - - - - - -
Saar (2009) X X - - X (HCA) X (HCA) X (HCA) - - - X (HCA) - X
Thavorncharoensap et
al. (2010) - - - X (HCA) X (HCA) X (HCA) - - - - - -
Verhaeghe, Lievens,
Annemans, Vander
Laenen, & Putman X ) ) ) ) X (HCA) i i i ) ) X (HCA) X )
(2017)
Wickizer (2013) X X - - X X (HCA) - - - X (HCA) - X (HCA) - -
Count 18 14 5 2 4 16 13 5 4 4 2 7 5 4

Note. FCA = friction cost approach, HCA = human capital approach, VSL = value of statistical life approach, X = cost category was estimated.

* in household/leisure
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Aim 2: Comparison of Guidelines and Standards with
Actual Implementation.

A comparison between existing recommendations,
especially suggestions to account for common criticisms,
and methods employed by COI studies published since 2009,
revealed large discrepancies. All COl studies included direct
costs, in all cases health care, while crime costs were
calculated in 14 studies. In general, other direct cost groups
were seldom included: traffic accidents (n = 5), social work
(n = 2), and other costs such as firefighting, or costs of
special education for children with fetal alcohol syndrome (n
= 4). Indirect costs of alcohol consumption were calculated
in all 18 studies: mostly premature mortality (n = 16), along
with absenteeism (n = 13). Five studies estimated costs of
presenteeism, and early retirement was calculated in four
studies. Restricted activity in household/leisure and
unemployment were included in four and two studies,
respectively. Seven studies also captured other indirect
costs, such as costs through incarcerations, or fetal alcohol
syndrome. Mgller and Matic (2010) also recommended
avoiding comparisons of total cost estimations with GDP,
which were implemented in eight of the studies. In terms of
using counterfactual scenarios, no study presented avoidable
costs.

Aim 3: Other Recommendations for Alcohol COI
Studies.

The identified guidelines also provided recommendations
for other aspects when estimating the costs of alcohol
consumption. In the following, a summary of
recommendations for both the top-down and bottom-up
approach is provided. Lastly, recommendations for
discounting future costs required for the application of the
HCA are summarized.

For the top-down approach, it is necessary to decide which
health conditions to include and thus which risk attributions
to use to calculate PAFs. This is particularly important
because alcohol consumption at low levels is protective for
some diseases, such as coronary heart disease. Although
international classifications, such as the International
Classification of Diseases (ICD), define diseases that are
100% or partly attributable to alcohol consumption, Single
and colleagues (2003) recommend reviewing the most recent
studies of causal associations between alcohol consumption
and health conditions to obtain appropriate risk attributions,
as these vary across societies/countries; this leads to a list of
health conditions for the country for which costs are
estimated. If specific risk attributions are not available for
the respective country, data from similar countries should be
imported, and estimates using these should be presented
separately (Mgller & Matic, 2010).

On the question of what prevalence data on alcohol
consumption should be used, it is recommended that data be
obtained from national censuses, surveys, or special
population studies (Single et al., 2003). However, no
recommendations were made as to which specific drinking
categories to use.
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For COI studies using a bottom-up approach, only Maller
and Matic (2010) gave recommendations, and only for
certain cost components, such as health and crime costs, that
can also be estimated by the top-down approach. Thus, other
potential issues related to the bottom-up approach, such as
missing data, or data representativeness, remain unaddressed
in guidelines.

The application of HCA, with which future costs of a death
can be estimated, requires so-called discounting: as the
monetary value declines over time, it is necessary to discount
future costs to estimate their value in the present using a
discount rate. While Single and colleagues (2003)
recommend the use of a comparable rate in all COI studies
(5-10%), Mgller and Matic (2010) criticize this approach,
because even small differences in discount rates account for
large differences in cost estimates. Therefore, instead of
applying discount rates for main and sensitivity analyses
separately according to the underlying assumptions, they
recommend the following: results should be presented in
"most likely," "plausible but conservative," and "plausible"”
scenarios; for each scenario, any assumptions regarding
discount rates that are likely to have a moderate impact on
results should be included.

Discussion

The results of this systematic review point to two quite
separate worlds: on the one hand, guidelines and the critical
discussion of COl methodology and their assumptions, and
on the other hand, the actual COI studies (i.e., the estimation
of economic costs caused by alcohol use in a certain
jurisdiction). The latter have largely ignored methodological
suggestions and guidelines of the past decades, except to
some degree the earliest guideline of Single and colleagues
(1996), but to a greater degree by what data sources were
available in the respective countries or jurisdictions. COI
studies for alcohol consumption are characterized by high
heterogeneity in methodology, as shown by the lack of
implementation of core recommendations, which
subsequently leads to low comparability between countries.
One of the main objectives of such studies, their use for
monitoring and benchmarking with other jurisdictions, has
not been achieved to date.

Since alcohol use can generate costs in several ways, which
all need to be considered when estimating alcohol-
attributable costs, it is surprising that intangible costs were
rarely considered in guidelines and COI studies. Single and
colleagues (2003) mentioned two possible reasons for this.
On the one hand, measuring intangible as opposed to
tangible costs is not trivial, since relevant data is often
unavailable — for example, estimating intangible costs using
the willingness-to-pay approach requires data from surveys,
which involves an additional effort. On the other hand,
reducing or eliminating intangible costs, would not release
resources for other uses, such as for production or
consumption. Thus, the resulting benefits may not be so
interesting.

Recommendations for using the top-down or bottom-up
approaches do not address all related problems, so we would
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like to provide further recommendations for use in COI

studies that were not considered in previous guidelines. The

following bullet points are intended to serve as a supplement
to the guidelines for top-down COI estimates:

e  Which diseases/injuries and criminal conditions should
be included? For the former, this may refer to either the
Global Burden of Disease, Injuries, and Risk Factors
Study (GBD) (http://www.healthdata.org/ghd/2019) or
to the WHO framework (2018); for an underlying
overview, see Rehm and colleagues (2017). Both
systems have explicit groups and clear rules how new
conditions could be included.

e  What exposure data should be referred to? For each
country, and for many sub regions, exposure data are
available, which are regularly updated; for example,
Manthey and colleagues (2019) or the WHO Global
Information System on Alcohol and Health (2020).

e What morbidity and mortality data should be referred
to? For morbidity, many countries have hospital data,
but this needs to be checked for each jurisdiction.
Similarly, for mortality data, the above-mentioned
sources give regular updates.

e  Where should risk attributions be obtained? GBD and
WHO give regular updates (GBD: Murray and
colleagues (2020); WHO-based: Shield and colleagues
(2020); see also Sherk and colleagues (2020)). Please
note that all these systems are based on continuous
exposure estimates; for a discussion, see Rehm and
colleagues (2010).

None of the guidelines we identified addressed
methodological problems of performing bottom-up COI
studies, thus we propose the following recommendations
below:

e Costs attributable to alcohol consumption may be
calculated as the difference in costs between alcohol
drinkers and a comparison group, i.€., as excess costs:
for example, Dams and colleagues (2018) and
Manthey, Laramée, Parrott, and Rehm (2016).

e As cross-sectional data do not allow for the
identification of events causally impacted by alcohol, it
is important to account for possibly confounding
factors in the analyses, for example tobacco smoking.

e  Cost estimates should be corrected for the degree of
underreporting of alcohol use; for example, if
populations known to be prone to heavy drinking are
excluded from the sample. For the degree of
underreporting in Europe, see Kilian and colleagues
(2020); for a discussion on representativeness of
alcohol surveys, see Rehm, Kilian, Rovira, Shield, and
Manthey (2020).

e  The sample bias is not restricted to the population of
drinkers but also affects the comparison group. For
instance, if this group is not sampled from the general
population but from patient registries (for example, see
Miquel and colleagues (2018)), this may attenuate the
cost difference which should be clearly labelled and
discussed.

Limitations inherent to the bottom-up approach should be
explicitly mentioned and discussed. Advantages of bottom-
up studies, for example to estimate the costs of harm to

others than the drinkers, should be explored and exploited
(for a review, see Navarro, Doran, and Shakeshaft (2011)).

Before discussing further details of COI studies, we want to
lay out limitations of the current systematic review: Firstly,
the results of any systematic review are limited by the
underlying studies. The identified set of studies are
characterized by high heterogeneity and lack of adherence to
common methodological standards. This situation made it
almost impossible to do the customary formal quality
assessment for each study (Higgins & Green, 2011). Quality
assessment would have required a decision on the gold
standard, according to which all studies could have been
judged. As we found a general lack of compliance with any
methodological standard, we decided instead to describe
these differences, rather than to quantify them using one
guideline (or a set of assumptions as a gold standard).
Secondly, some COI studies mandated by governments may
never have been published in peer-reviewed literature, and
thus were missed in our search strategy. Thirdly, studies in
other than standard languages were excluded. Finally, the
heterogeneity of the articles did not allow for the more
sophisticated statistical procedures.

However, the key results of our study remain unchanged
despite the outlined limitations. The current practice of COI
studies does not reach its potential because of high
heterogeneity and a lack of comparability. The steady
increase of new COI studies in different parts of the world
requested by governments shows that they could potentially
serve as an important part of monitoring alcohol use (Rehm,
2012). However, in their current form, they cannot
adequately fulfill this role, as studies are invariably non-
comparable over time and jurisdiction. Thus, they are
primarily reduced to producing specific estimates, with some
epidemiological details. Their full potential could only be
realized if a common standard were adopted.

Although guidelines provide suggestions for optimal
conditions that cost estimates should meet, these cannot
often be attained. Therefore, basic conditions for cost studies
should be proposed in order to achieve a certain level of
comparability. But how could such a standard be achieved?
In this context, it is necessary to differentiate between
content-related and technical standards.

Content-related standardization could be achieved, for
example, by using established categories of costs (i.e., direct,
indirect) and to select relevant cost components that are
agreed to be affected by alcohol use, as described in our
contribution. If all future studies were to report costs using
the same framework, this would increase the chance of
missing value imputations and thus enhance study quality.
Moreover, heterogeneity in estimating productivity losses
should be reduced. For health care, costs are usually
estimated by multiplying the number of alcohol-attributable
events (e.g., hospitalizations) with the resources (i.e., unit
costs) associated with this event. Establishing a comparable
standard for estimating productivity losses may reduce
heterogeneity in estimating the cost of illness, not only for
alcohol use (Mattke, Balakrishnan, Bergamo, & Newberry,
2007).
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Technical standardization could be achieved by applying
easy-to-use software, where different countries only need to
input their country-specific data to overwrite defaults. The
situation would be similar to other areas of health science,
where standardization was achieved by software to facilitate
disease modelling (such as DISMOD, which was one of the
drivers to standardize the burden of disease calculations
(Barendregt, van Oortmarssen, Vos, & Murray, 2003)); or to
estimate the economic effects of policy interventions (WHO
OneHealth Tool (World Health Organization, 2012)). Thus,
the development of such software could improve the current
situation and introduce standardization.

As aresult of adopting these standards, heterogeneity in COI
studies caused by alcohol use could be reduced and
comparability enhanced.
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