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Abstract

Aim: The total consumption model (TCM) originates from studies of the distribution of alcohol
consumption and posits that there is a strong association between the total consumption and the
prevalence of excessive/harmful consumption in a population. The policy implication of the TCM is
that policy measures which effectively lead to a reduction of the total consumption, will most likely
also reduce the extent of harmful consumption and related harms. Problem gambling constitutes a
public health issue and more insight into problem gambling at the societal level and a better
understanding of how public policies may impact on the harm level, are strongly needed. The aim of
this study was to review the literature pertaining to empirical validity of the TCM with regard to
gambling behaviour and problem gambling and, on the basis of the literature review, to discuss the
policy implications of the TCM. Methods: The study is based on a literature mapping through
systematic searches in literature databases, and forward and backward reference searches.
Results: The literature searches identified a total of 12 empirical studies that examined the total
consumption model or provided relevant data. All but one of these studies found empirical support
for the TCM; that is, a positive association between population gambling mean and prevalence of
excessive or problem gambling. Such associations were found both with cross-sectional data and
with longitudinal data. Conclusion: There is a small but fairly consistent literature lending
empirical support to the total consumption model. An important policy implication is that
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interventions which are successful in reducing overall gambling are likely also to reduce problem

gambling incidence.
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While gambling is a widely enjoyed pastime
activity and a source of entertainment for many
people, problem gambling and gambling-
related harm are also of considerable concern
(Korn, Gibbins, & Azmier, 2003). From a pub-
lic health perspective, it is not only the health
and social problems suffered by the small frac-
tion of people who fulfil the criteria for patho-
logical or problem gambling that are of interest,
but also the various problems experienced by
their family members and others in their social
networks, as well as the costs to society at large.
Moreover, in this perspective, identification of
societal factors that impact on problem gam-
bling incidence are of particular importance,
as they imply society’s ability — and even ethi-
cal imperative — to prevent new cases. Most
research on gambling problems appears to be
case centred in the same manner as epidemio-
logical studies of risk factors for various health
problems (Rose, 2001), with a focus on distin-
guishing the relatively few cases from the nor-
mal majority. But, if the incidence of gambling
problems is closely related to overall gambling
in society, as suggested by the total consump-
tion model, our understanding of aetiological
factors and potential for problem prevention,
should be sought also at the societal level. In
this article I review the empirical literature
examining the validity of the total consumption
model (TCM) with regard to gambling. By way
of introduction, I first briefly present the TCM
and thereafter discuss how the TCM may be
transferred to the area of gambling behaviour.

What is the total consumption model?

The total consumption model (TCM) originates
from the alcohol epidemiology field and posits

a close relationship between total consumption
of alcohol and prevalence of heavy drinkers in a
society (Johnstone & Rossow, 2009). In other
words, the higher the total consumption, the
higher the proportion of heavy drinkers, and
vice versa. Given the strong association
between heavy drinking and alcohol-related
harm, an extension of the model implies an
association between total alcohol consumption
and incidence of alcohol-related harm (Sulku-
nen & Warsell, 2012). In the alcohol epidemiol-
ogy literature, empirical evidence in support of
the extended TCM is strong, demonstrating
quite systematically that changes in per capita
alcohol consumption, which corresponds to
total consumption of alcohol in a population,
are accompanied by corresponding changes in
cause-specific mortality and morbidity, typi-
cally associated with harmful use of alcohol
(Norstrdom, Hemstrom, Ramstedt, Rossow, &
Skog, 2002; Norstrom & Ramstedt, 2005).

The validity of the model is of the utmost
importance in two respects. From a prevention
point of view, it follows from the model that
effective measures to reduce the total consump-
tion of alcohol will prevent incidents of
alcohol-related harm. With regard to determi-
nants of heavy drinking and alcohol-related
harm, the model implies that factors impacting
on total consumption will also impact on harm
incidence.

In their seminal paper “The population mean
predicts the number of deviant individuals”
Rose and Day (1990, p. 1031) took the idea of
the TCM to a broader and more generic form.
They asked: “can the problems of the deviant
minority really be understood and managed as
though they were independent of the
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Figure |. Consumption distribution curves for two
samples with different means

Distribution of consumption is shown as proportion
of population (Y-axis) by consumption units (X-axis).
The distribution curve for Sample | (presented with
a solid line) has a lower mean than the distribution
curve for Sample 2 (presented with a dotted line).
The fraction of the population with excessive con-
sumption (consuming above the value marked with a
vertical line) is represented by the area under the
distribution curve, and this fraction is clearly larger
for Sample 2 than for Sample I.

characteristics of the rest of the population?”
By analysing data on various types of health-
related consumption behaviour and health indi-
cators, Rose and Day (1990) found empirical
support for the TCM in four health domains:
salt intake, alcohol consumption, blood pres-
sure and body mass index. Thus, they postu-
lated a close relation between total
consumption or “the population mean” and the
prevalence of excessive consumers or “deviant
individuals” similar to the TCM for alcohol
consumption, but in more generic terms.

The population mean and the distribution
curve

The population mean is a statistical measure of
an underlying distribution, which can be
described graphically as a curve. The right tail
of the distribution represents the “heavy
consumers” or the “deviant individuals”. If we
consider two populations with different con-
sumption means and fairly similar shaped dis-
tribution curves, an upward shift in the mean
will necessarily imply an increase in the pro-
portion of excessive consumers, as illustrated in
Figure 1. Or, in other words: “The distribution
[ ... ]moves up and down as a coherent whole:

the tail belongs to the body, and the deviants are
a part of the population” (Rose & Day, 1990, p.
1033). However, the assumption of fairly sim-
ilar shaped distribution curves in populations
with different means (as illustrated in Figure
1), is not necessarily valid and it is — a priori
—not even a prerequisite for the observation of a
close relationship between population mean
and number of heavy consumers. In principle,
we can imagine that, for some reason, the num-
ber of heavy consumers varies across popula-
tions while the distribution of other consumers
is much the same. In that case, the population
mean will co-vary with the number of heavy
consumers, but variation in population mean
does not reflect shifts in the distribution as a
whole. Particularly for distributions that are
skewed with a long right tail, as is in fact the
case for alcohol consumption (Skog, 1985) as
well as for gambling (Govoni, 2000; Lund,
2008), the heavy consumers account for a dis-
proportionately large fraction of total consump-
tion (Hansen & Rossow, 2008), implying that
the two are bound to co-vary. Some studies of
population distributions of alcohol consumption
(Rose & Day, 1990; Rossow, Mikeld, & Kerr,
2014; Skog, 1985), and of salt intake, BMI and
blood pressure (Rose & Day, 1990) have, how-
ever, taken this point into account and found a
positive correlation also between mean among
the non-deviant part of the population and pre-
valence of deviants, thereby suggesting that a
shift in population mean reflects a concerted
shift in the whole distribution. Another point to
consider in this respect is that there are circum-
stances under which the population mean may
change without much change in the proportion
of heavy consumers. This may occur when there
is a set upper limit to consumption, as was more
or less the case under the Swedish alcohol ration-
ing system (Norstrom, 1987).

Does the total consumption model apply to
gambling?

As discussed above, the question of whether the
total consumption model also applies to
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gambling behaviour, is of importance regarding
our understanding of gambling problem inci-
dence in society as well as the potential for
prevention strategies at the societal level. So
far, literature searches suggest that no systema-
tic literature mapping has been published on
this topic. The aim of this study was therefore
to provide such a literature review and, on the
basis of this review, to discuss the policy impli-
cations of the TCM.

Methods

Literature searches were conducted in Med-
Line, PsycINFO, and Google Scholar using the
search term “gambling” in combination with
the terms “total consumption” or “single dis-
tribution”, with no restrictions on date of pub-
lication, and inclusion only of publications in
English. From identified relevant studies, for-
ward and backward searches were also con-
ducted from reference lists and indicated
related publications.

Studies were included in the review only
when they filled the following criteria: (i) they
reported on population or sample mean for a
continuous measure of gambling behaviour
(e.g., gambling frequency, gambling expendi-
tures) for each of a number of populations or
samples, and (ii) they reported on prevalence of
“excessive” gambling behaviour (i.e., propor-
tion above a fixed cut-off on the same contin-
uous gambling measure). To allow also for
assessing the validity of the extended version
of the TCM (i.e., an association between total
gambling and prevalence of harm from gam-
bling), an alternative to the second inclusion
criterion was applied. This criterion was
reported prevalence of problem gambling (i.e.,
proportion filling criteria for pathological gam-
bling or problem gambling by scoring above a
fixed value on a problem gambling instrument,
e.g., South Oaks Gambling Screen (SOGS) or
Problem Gambling Severity Index (PGSI)).

The TCM can be examined by correlating
population means and rates of excessive gam-
bling (as described above) either across a

number of populations (cross-sectionally), or
within a population over time (longitudinally),
or both. Correspondingly, the extended version
of the TCM can be examined by correlating
population means and rates of problem gam-
bling (as described above) in the same manner.
For studies comparing population samples with
cross-sectional data (e.g., subsamples from var-
ious regions), a minimum of three samples were
required, whereas for longitudinal comparison
(e.g., survey samples over time within the same
country/region) a minimum of two samples was
considered sufficient. Thus, studies providing
relevant data without explicitly examining the
TCM were also eligible for inclusion. However,
it is only meaningful to examine empirical
validity of the TCM when there is some varia-
tion in the population mean. Thus, studies that
provided data on population mean and rates of
excessive or problem gambling but reported no,
or very little, variation in population mean,
were not considered relevant in this context.

Results

The literature searches identified altogether 12
studies that met the inclusion criteria. The stud-
ies were grouped with respect to whether they
provided data for examining the TCM or its
extended version, and with respect to type of
variation between samples (cross-sectional
versus longitudinal). The studies employing
cross-sectional data (or some combination of
cross-sectional subsamples from two or more
surveys over time), mostly had a sufficient
number of aggregate units to provide correla-
tion coefficients or some other quantifiable esti-
mate of an association. From these studies, the
reported associations between population gam-
bling mean and prevalence of excessive gam-
bling are presented in Table 1, while the
corresponding associations with problem gam-
bling (addressing the extended version of the
TCM) are presented in Table 2. As can be seen
from these tables, all but one study found pos-
itive associations, thereby lending support to
the TCM and to the extended version of the



(50" > @) auedyiudis A|[ed1seIS SI9M UONEBIDOSSE
JO sa1eWINSS pantodau ||y "a4ay pasnpo.dad aue YdIym ‘SIUaIdIR0D UoIssa.8aJ Ajuo paliodad (0007) @n31aM2| PUE UNJo) ‘uosiiedwod Jo aes 9y 40} J JUSID1YS0D UONE|D.I0D 33
01Ul PA2EINDED USIG DABY YIIYM ‘ Y SB SUONEIDOSSE 3 paltodau (000T) UOAOD 'sauIydely SUILLES) JIUC.IIDIF = DT 'SPUNOd Ysniig = dgo ‘sJe||op uelpeueD = QyD ‘SAION

payiuenb

10U ‘UOIIE[D.110D DANISO]
paynuenb

10U ‘UOIIE[D.4J0D DANISOY
payniuenb

jou .Co_um_wc_LOu 9ANISOd

wo=1

w.80=1

060 =1

W60=1

(9661-5661) Tl

(F661-€661) S0

= Jjood 4oy

(9661-5661) 9°1

(b661-€661) 80
= Jo0d 43y

(080 = ,¥) 680 =1

(990 = ¥) 180 =1

Sulques Jusnbauy
Suiiques jusnba.y

8uiiques usnba.y
Sulqued o3 Appeam <
saJunjipuadxa %Gg [e10] <
Suliquies Appeam <
Aouanbauy %gg [B30] <

Q2wodul _u_Or_mmsor_
%01 < saJnupuadx]y

SEELN
/d9D 0T < sedmipuadx]

awodUl pjoyasnoy Jo %G| <

av>d 000 €
< s2un3Ipuadxa dAISsadX]

Aouanbauy Suliquien
Aduanbauy Sujiquien

Aouanbauy Suliquen
saJanipuadxs O3
sauniipuadxs O3

Aouanbauy Suliquen

Aouanbauy Suiiquen

sauniipuadxa
3ujqued pjoyasnoH

saumipuadxs
Suiqued pjoyasnoH
awoodu| pjoyasnoy
Jo 9 se saunmipuadx]

saunjipuadxa Suljquien)

S21IUNOD 4|
sa|dwiesqgns Q|

S9NUNOD 4|

sjooyds
€/ ‘[eUONd3s-ss04D

yoea
suoidad 7| ‘skaadns g

sa|dwesqgns g¢

5007 ‘AemioN
007 ‘AemuoN
7007 ‘AemioN  (8007) ‘Pun

700¢ ‘AemuoN (8007) ‘uesuey

9661-5661

01 p661-€661 DN (0007) ‘unio

8661—-£661 ‘ePeUED (000T) ‘lUOACD

s3ulpuiy

Suliques

wa|qo.d /aAISSIXd 2.4NSES||

3ulqures

sisAjeue

ueaw uonejndod aunses| jo siun jsajdwes jo oN|

pouad ‘Anunod Jeak
‘Joyane 3s.14

USISap [BUOII23S-5S0JY) :Bul|qUIeS DAISSAOXD JO ddudjeadld pue ueaw uopendod usamiaq suopredosse Suluiwexa saAIpNIS *| el



(50" > d) aueoyiudis A|e21IS1IRIS 9U9M ‘SU PIdjJeW 9SOy 3d9IXD ‘UOIIBIDOSSE JO SDIBWINSD paldodal ||y "4ay padnpo.dad si yaiym usidiye0d
uolssau3ad Ajuo paiodau (£]07) ‘[e 30 weyjJely "uosliedwod Jo ades J0j ‘4 IUSIDYS0D UONE[SII0D BY) OIUl PAIENJJEd US3q dABY YdIYm ‘24 se suonedosse ayy paiiodau
(0007) 1uoroD) "xapu| A3149A3S Bulquien) WR|qodd = |SDd ‘SIOPIOSI(] [BIUS| JO [ENUELy [Bd13SIIEIS puE disouSei] = IS Puiydely Sulwen) 51uoaIdd|g = ||5J Ddreuuonsand)
19g/917 = 19gal ‘Suljques 1o} 3|NPayds MalAISIu| dRsouselq = S| ‘uaaadg Sulquen) syeQ Ynos = $HOS Buliqued wejqoad = 5ud Buiques [edi3ojoyred = Hey ‘salo0N

SE'| = Yoo u3ay

paynuenb jou
‘UOIIB|9.J0D DANISOY

2J402s 3uljques
wa|qo.d pasipJepuelg

2J402s 3ulques
wa|qo.4d pasipJepuelg

awoodul Jo %
se ‘sasso| 3uljquien)

sasso| 3ulquren)
saumypuadxs

sajdwes |}

(so|dwes

A1unod ssoude
s9|12491) so|dwesqns ¢

Y10T661 ‘Elensny

2007 ‘AemJoN {| |0T ‘Purjuld
‘000T ‘ePRURD ‘666 | ‘Bl[eNSNY

(£107) ‘weyyreyy

(9100) ‘weyyey

LT0=4 +2159d Suquien sanuaA Bulquies 79 010T ‘Biensny (107) ‘wewien
s CCO =1 +€ WSa  seumipuadxd O3
su€€0 =14 +139gar]  seumipuadxa O3
b0 =1 +¢€ IWS@ Aousnbauy Suiiquen
50=1 +1 39gar7 Aousnbauy Suquien sjooyds ¢/ 700 ‘AemuoN  (8007) ‘ussueH
paynuenb 1ou saJnipuadxa
‘UOIIE3.10D BANISOd +9 SOOS Dtd WS3 sajdwes ¢ ‘puejeaz maN ‘Blfensny  (9007) ‘Boqqy
paynuenb sasso| Suiqued
10U ‘UoNE[.I0d ‘Aousnbauy
Jua.edde oN +€51a O4d 3uljquien suoigad / 00076661 VSN (Z00T) ‘232
(120=¥) ¥80 =1 b—€ SDOS DId dwodul Jo % se "dx3
(89°0= ) 180 =1 +6 $HOS Ded dwodul Jo % se “dx3
(590 =¥) 180 =1 ¥—€ SDOS Dd saamypuadxy
(€80= ) 160=1 +5 S90S Ded saunyipuadxy sa|dwesqns g¢ 8661—€661 ‘epEUED  (000T) ‘1UOACD
sSuipuiy Suiqued Bulqures uesw sisAjeue pouiad ‘Anuno) Jeak

[ed180joyaed /Buijqued
wo|qo.d aunses||

uonejndod aunses|,|

J0 s31un /sajdwes jo oN

Joyane 1s.14

ugisap [euondas-ssod?) :Suliquies [edi3ojoyred/3uliqued wajqoud jo adusjeasud pue uesw uoneindod usamiaq suoneIDOSSE SulUIWEXSD SAIPMNIS T d|qeL



Rossow

TCM. Notably, the study in which no associa-
tion was found (Welte, Barnes, Wieczorek, Tid-
well, & Parker, 2002), did not set out to test the
TCM, and relatively few respondents in some
subsamples led to large standard errors of prob-
lem gambling figures.

A few studies employed longitudinal data
only and presented changes in gambling mean
and prevalence of excessive — or problem gam-
bling over time (Tables 3 and 4, respectively).
Importantly, these studies all examined changes
in gambling in relation to some intervention
regarding gambling availability. Although no
correlation measures were obtained, we can see
that changes in mean and excessive — or prob-
lem — gambling go in the same direction, thus
supporting the above-noted observations from
cross-sectional data.

As noted in the introduction, the skewed dis-
tribution of gambling behaviour, whether in
terms of gambling frequency or gambling expen-
diture, implies that excessive gamblers account
for a fairly large fraction of the total amount of
gambling, and thus variation in excessive gam-
bling is bound to co-vary with population mean,
but not necessarily with gambling behaviour
among non-excessive gamblers. The question
of whether gambling behaviour, not only at
excessive levels but also at medium and lower
levels, changes in a concerted manner with a
change in population mean, is apparently
explored to little extent in the literature. One
study from Norway did, however, address this
issue, and found, much in line with Skog’s anal-
yses of collectivity in distributions of alcohol
consumption, that a change in mean gambling
frequency was accompanied by a systematic dis-
placement at all levels of gambling behaviour,
and not only at high to excessive levels of gam-
bling (Hansen & Rossow, 2012).

Discussion

Thorough literature searches revealed a fairly
modest empirical literature addressing the total
consumption model regarding gambling. The
findings in these studies were, however,

generally consistent in offering empirical sup-
port for the validity of the TCM; that is, they
found a positive association between popula-
tion gambling mean and extent of excessive
gambling. Correspondingly, the observed posi-
tive associations between population gambling
and prevalence of problem gambling suggest
validity also of the extended version of the
TCM. Furthermore, cross-sectional evidence
of such co-variation is supported by evidence
from longitudinal data, demonstrating concur-
rent changes in population mean and proportion
of excessive or problem gambling. In essence,
this fairly consistent literature suggests that the
way most people gamble affects those who end
up with gambling problems.

In general, it seems the association is stron-
ger when excessive gambling, rather than prob-
lem gambling/pathological gambling, is
correlated with sample mean. Although there
is good evidence that problem gambling (or
pathological gambling) is closely related to time
and/or amount of money spent on gambling
(Markham, Young, & Doran, 2016), there are
reasons to expect weaker associations with prob-
lem gambling than with some measure of exces-
sive gambling. The fairly low prevalence rates of
problem gambling imply some random variation
in these rates, both because standard errors of the
estimates tend to be relatively large, and also
because low prevalent phenomena are more sus-
ceptible to measurement errors (Skog, 1992).

The empirical support of the TCM with
regard to gambling resembles that from the
alcohol epidemiology literature (Norstrom
et al., 2002; Rossow & Norstrom, 2013; Skog,
1985) and fits into a more general picture of the
distribution of health hazards and incidence of
health problems in populations (Bramness &
Rossow, 2010; Rose, 2001; Rose & Day,
1990; Rossow & Bramness, 2015). In line with
Rose (2001; Rose & Day, 1990) and Skog
(1985), such regularities in population distribu-
tions suggest that factors at the population or
aggregate level also impact on the level of
excessive consumption and related harm. What
these factors are, and how they impact on
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population gambling and gambling harm, are
not well understood. Yet, it seems probable that
the mechanisms underlying the observed regu-
larities in gambling behaviour, at least to some
extent, resemble those for alcohol consumption
(Skog, 1985). Thus, factors at the societal level,
including social norms and availability, and the
interaction of these factors, likely impact on
gamblers at all levels of gambling and thereby
on population level and distribution of gam-
bling behaviour. On the other hand, for many
games, gambling is not typically a social beha-
viour, and thus the importance of social inter-
action is probably of less relevance for
collective changes in gambling as compared
to alcohol consumption (Skog, 1985).

Given that some aetiological factors operate
at the aggregate level, it seems most likely that
societies are in a position to intervene and pos-
sibly counteract these factors, for instance by
controlling availability of gambling. Indeed, the
few studies providing longitudinal data in the
present review were all from natural experi-
ments, and indicated effects of various forms
of gambling availability. In these studies, sim-
ilar responses to availability interventions were
found for both mean gambling behaviour and
prevalence of excessive or problem gambling,
thereby lending empirical support to the TCM
with temporal data. Thus, the TCM has clear
implications for policy; strategies that effec-
tively reduce gambling at the population level
will likely also reduce excessive gambling and
therefore probably reduce problem gambling
and related harms. However, there is also
another side of this issue. As relatively few
problem gamblers account for a disproportio-
nately large fraction of overall gambling and
of total gambling revenues, any successful mea-
sure to reduce their gambling is likely to reduce
the total volume of the trade, both directly and
through interactional effects on moderate gam-
blers. Thus, the gambling industry, as well as
governments that depend on gambling revenues
for “good causes”, may have good reasons to
take a reluctant attitude to implementation of
any such measure.

As demonstrated in the present review, the
literature on the validity of the total consump-
tion model with regard to gambling is still fairly
sparse. Hence, further research on this topic is
warranted for several reasons, as noted in the
introduction, and this research may take several
directions. First, further empirical studies are
needed to examine aggregate level associations
between population mean on the one hand and
excessive gambling as well levels of non-
excessive gambling on the other, in line with
Skog’s theory of collectivity of consumption
(Skog, 1985). Second, there is a need to explore
whether consistency in findings from such anal-
yses can be found across various types of games
and across various “gambling cultures”. Third,
further studies on co-variation between gam-
bling mean and problem gambling rates may
well add to and support this literature. How-
ever, it should also be kept in mind that varia-
tion in problem gambling rates to a significant
extent is likely hampered by random error (as
discussed above), and findings from such anal-
yses are therefore likely less robust and more
mixed, and in turn more difficult to interpret.
Last, but not least, studies identifying factors at
the societal level that impact on collective
changes in gambling behaviour are urgently
needed, as well as evaluations of whether and
how various prevention measures may impact
on both the way most people gamble and those
most vulnerable to gambling problems.
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