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Abstract

Although alcohol consumption and injury has received a great deal of attention in the literature, less is known about patient’s causal attribut
of the injury event to their drinking or factors which modify attribution. Hierarchical linear modeling is used to analyze the relationships of the
volume of alcohol consumed prior to injury and feeling drunk at the time of the event with causal attribution, as well as the association of aggreg
individual-level and socio-cultural variables on these relationships. Data analyzed are from 1955 ER patients who reported drinking pyior to injt
included in 35 ERs from 24 studies covering 15 countries from the combined Emergency Room Collaborative Alcohol Analysis Project (ERCAAI
and the WHO Collaborative Study on Alcohol and Injuries. Half of those patients drinking prior to injury attributed a causal association of the
injury with alcohol consumption, but the rate of causal attribution varied significantly across studies. When controlling for gender and age, t
volume of alcohol consumed and feeling drunk (controlling for volume) were both significantly predictive of attribution and this did not vary
across studies. Those who drink at least weekly were less likely to attribute causality at a low volume level, but more likely at high volume leve
than less frequent drinkers. Attribution of causality was also less likely at low volume levels in those societies with low detrimental drinkin
patterns, but more likely at high volume levels or when feeling drunk compared to societies with high detrimental drinking patterns. These findin
have important implications for brief intervention in the ER if motivation to change drinking behavior is greater among those attributing a caus
association of their drinking with injury.
© 2005 Published by Elsevier Ireland Ltd.
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1. Introduction linking alcohol consumption to injury is thought to be associ-
ated with a number of factors in combination (one of which
A substantial literature exists which documents the associis alcohol), with various time relationships to each other and
ation of alcohol consumption with injury occurrence, the bulkto injury (Romelsp, 1995. While the association of alcohol
of which comes from studies conducted in hospital emergencgonsumption and subsequent injury is related, in part, to dimin-
rooms (ERs)Cherpitel, 1993; Romelgj 1995. The mechanism ished coordination and balance, increased reaction time, and
impaired attention, perception and judgment at the time of injury,
T _ _it may also be related to the residual effects of drinking (hang-
Aresearch report fromthe Emergency Rqom Collaborative Alcohol Ar_]al_yssovt:‘.r effects) operating for a period of time foIIowing drinking
Project (ERCAAP) and the WHO Collaborative Study on Alcohol and Injuries. . .
*¥ The authors alone are responsible for views expressed in this paper, whi Qherpltel etal, 199ﬁ3 AICOhOI may also b-e considered a con-
do not necessarily represent those of the other investigators participating in theIbutory Caus_e of mjury’_thCh’ tOgether with other Contr_lbumry
WHO Collaborative Study on Alcohol and Injuries nor the views or policy of CaUSES, provides a sufficient cause for the event. In this regard,
the World Health Organization. much may also be learned regarding the alcohol-injury link from
* Corresponding author. patients’ attribution of their drinking to injury occurrence. While
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relatively little research has been conducted on causal attributiorountries included in the Emergency Room Collaborative Alco-
of injury to alcohol consumption, the perceived role of alcoholhol Analysis Project (ERCAAP)CGherpitel et al., 2003cwas
in the injury event by the patient may be important in tailoring undertaken. Blood alcohol concentration (BAC), the volume of
effective intervention and prevention strategies. alcohol consumed prior to injury, and feeling drunk at the time of
Analysis of drinking-in-the-injury event variables, some of the event were all significantly predictive of causal attribution,
which might be thought related to a patient’s causal attributiorbut heterogeneous across studies. Among contextual variables
of drinking and injury, have been analyzed in a few ER studiesysed to predict heterogeneity of the relationship between drink-
and include the number of drinks consumed prior to injury, theéng and causal attribution, detrimental drinking pattern, which
time lapsed between drinking and the event, and feeling drunk & a measure comprised of three societal indicators expected to
the time of injury Cherpitel, 1996, 1998; Cherpitel etal., 1993 affect the impact of a given volume of drinking (heavy drinking
These studies have found a substantial proportion of injuredccasions, drinking with meals, and drinking in public places)
report feeling drunk at the time of the event and attribute a causgRehm et al., 2001, 2003bwas found to be most important. A
association of their drinking with the everClferpitel, 199% higher volume of consumption was found to be associated with
One study found that while 63% of those who reported feelinga relatively higher probability of causal attribution in societies
drunk at the time of injury attributed a causal association of theiwith low detrimental drinking patterns compared to those with
drinking with the event, 34% of those who had been drinkinghigh detrimental patterns.
but did not feel drunk also attributed a similar causal association Although estimates of the between-study variances are pro-
(Stephens, 1997 vided in meta-analysis, a formal statistical model is not devel-
Causal attribution of injury to drinking in these ER studies oped to carry out inferences based on these variances. In order to
has been found to vary across ethnic grouplkefpitel, 1998  analytically test hypotheses of the random variation in the rate
and regionsCherpitel, 199Yin the U.S., as well as across other of causal attribution, controlling for level of consumption, anal-
cultures and countrie€herpitel, 1999; Cherpitel et al., 1993 yses must be performed in a multi-level context, where the rate
In ER samples from both the U.S. (California) and Spain, almosbtf causal attribution and its relationship with alcohol consump-
all of the injured patients who reported feeling very drunk at thetion can be modeled together, along with specific distributional
time of the event attributed a causal association of their drinkindorms of the error distribution for the study-level variances.
with injury, while only 60% of their counterparts in a sample Additionally, these analyses expand upon earlier wGhgpitel
from Mexico made the same attributioBierpitel et al., 1993 et al., 2003k by explicitly focusing on both the intercept (the
Both California and Spain can be considered “wetter” culturesate of causal attribution) as well the slope (the relationship
with respect to drinking, reflecting a prevailing pattern of fre- between reported drinking and causal attribution) in a simulta-
quent but less heavy usual drinking, while Mexico is considerecheous model, as well as focusing on individual and study-level
“dryer”, where frequent lighter drinking is less common andvariables that modify these relationships. In addition to the role
infrequent heavier, fiesta, drinking more typical (Room, 1989that the intercept and the consumption slope parameters play,
personal communication). it is also important to consider other possible influences on
In addition to drinking-in-the-event factors, usual drinking a patient’s causal attribution of the accident to their drinking.
patterns may also play a part in the likelihood of attribution of Such individual-level variables will also be incorporated into
injury to drinking. For example, usual heavier or more frequenthe multi-level models as fixed effects parameters.
drinkers may be less likely to attribute a causal association of Reported here is analysis, using hierarchical linear model-
their drinking with injury than lighter drinkers, at a given volume ing (HLM), of data from 35 emergency room (ER) sites in
level; prolonged use of alcohol over time may provide a protec24 ER studies across 15 countries comprising the combined
tive effect if an individual has developed a level of tolerance thaERCAAP study Cherpitel et al., 2003aand the WHO Col-
allows him to engage in activities while drinking which could laborative Study on Alcohol and Injurie$MHO Collaborative
resultin more severe injury for a less experienced drinker. OtheBtudy Group, 2004 Among other aims, the WHO study was
research suggests that soct@herpitel, 1997; Clark and Hilton, designed to quantify the incidence of alcohol-related injuries in
1991 as well as cultural factordMacAndrew and Edgerton, emergency rooms across different cultural settings. The addi-
1969 mediate perceptions about the role of alcohol in rela-tional study sites from inclusion of the 12 WHO studies with the
tion to problem events including injury. For example, drink- ERCAAP studies makes this HLM analysis of causal attribution
ing and drunkenness may be considered excuses for otherwiséalcohol and injury technically feasible.
socially unacceptable behavior in some cultutdsi¢Andrew Individual-level variables are analyzed, which include age,
and Edgerton, 1969resulting in the increased likelihood of gender, drinking patterns and event variables (volume con-
attributing injury to alcohol consumption in societies in which sumed, feeling drunk, time lapsed between the last drink and
alcoholis less well-integrated into the culture. Causal attributiorinjury), as well as aggregated individual-level variables within
of alcohol with injury may thus be related to both individual- a study (volume, and percentage of wine, beer and spirits con-
level drinking on the part of the patient as well as to societal-levesumption), and socio-cultural variables (per capita consumption
factors including typical drinking patterns of a culture. of total ethanol; percentage of per capita consumption, sepa-
To explore drinking-in-the-event and usual drinking patternrately for spirits, wine, and beer; legal drinking age; maximum
variables related to patients’ causal attribution of injury to alcodegal BAC level for driving; gross national product (GNP)),
hol, a recent meta-analysis of 13 ER studies covering sevestigmatization of alcohol use, and detrimental drinking pattern,
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all of which may be thought related to the cultural position-patients arriving at the ER within 6 h of the injury event leading
ing and integration of alcohol in society (Room, 1989, personato the emergency room visit. The ERCAAP data analyzed here
communicationRoom and Mikeh, 2000. were selected to include only those meeting this 6-h arrival cri-
This paper examines the following among injured patientderion. Data from ERs in both projects were collected using a
who reported drinking within 6 h prior to injury: (1) the rate of similar methodology developed lyherpitel (1989)Probabil-
causal attribution and the relationship of volume consumed aity samples of patients 18 years and older, reflecting consecutive
well as feeling drunk with causal attribution; (2) the associa-arrivals to the ER across a representative range of each shift for
tion of aggregated individual-level and socio-cultural variableseach day of the week, were approached with aninformed consent
with the relationship between volume as well as feeling drunko participate in the study. Studies where patients were dispro-
with causal attribution; and (3) whether the relationship betweemportionately sampled were weighted to ensure patients equally
usual consumption and causal attribution of injury to alcoholrepresented within a study. Patients were interviewed and an esti-
is influenced by individuals’ drinking patterns. In addition, the mate of blood alcohol concentration (BAC) obtained as soon as
probability of causal attribution is examined by the time lapsedhossible after admission to the emergency room. Completion
between drinking and the event, and for traffic-related injuriegates for the ERCAAP studies averaged 72%, while those for

and violence-related injuries. the WHO studies averaged 91%. Reasons for non-interviews
in both projects included refusal, incapacitation, leaving prior

2. Methods to completing the interview, the patient was in police custody,
and language barriers. Patients who were too severely injured

2.1. Samples or ill to be approached in the ER were followed into the hos-

pital and interviewed once their condition had stabilized in
The ERCAAP data include 24 ERs in 13 ER studies acrossll of the ERCAAP studies and in South Africa. A cohort of
seven countrieqherpitel et al., 2003a, 20p4vhile the WHO  trained interviewers obtained the BAC estimate and adminis-
Collaborative Study on Alcohol and Injuries includes 11 ERtered a 25-min questionnaire that included items, among others,
studies in 11 countrie$\\HO Collaborative Study Group, 20p4 regarding the type and cause of injury, drinking in the 6 h prior
(seeTable 1. The WHO study collected data only from those to the injury, amount consumed, feeling drunk at the time of

Table 1
Sample characteristics and rate of casual attribution among those consumed alcohol before injury across ER studies in the Emergency Rodra So#ijtsisat
Project (ERCAP) and the World Health Organization Collaborative Study on Alcohol and Injuries (WHO)

ID Year No. of ERs inthe  Number who reported drinking % of causal % of malé % of age>3(?
study within 6 h before injury attributiorf°

ERCAAP
1 San Francisco, CA 1984-1985 1 99 40 82 55
2 Jackson, MS 1992 1 40 40 82 42
3  SantaClara, CA 1995-1996 1 20 70 95 80
4 Mexico City, Mexico 1986 8 263 61 95 38
5  Acapulco, Mexico 1987 3 71 75 7 43
6 Pachuca, Mexico 1996-1997 3 84 77 90 50
7 Edmonton (Alta.), Canada 1989 1 30 50 83 40
8 Quebec City, Canada 1989 1 9 67 78 33
9 Fremantle, Australia 1997 1 99 49 78 37
10 Barcelona, Spain 1987 1 163 29 76 44
11 Mar del Plata, Argentina 2001 1 57 18 84 36
12  Warsaw, Poland 2002 1 15 67 87 79
13  Sosnowiec, Poland 2002-2003 1 49 39 78 69

WHO
14  Mar del Plata, Argentina 2001 1 105 47 84 47
15 Minsk, Belarus 2001 1 136 64 76 48
16 o Paulo, Brazil 2001 1 56 41 87 39
17 Orangeville (Ont.), Canada 2002 1 13 23 85 85
18 Hunan, China 2001 1 97 57 95 73
19 Prague, Czech Republic 2001 1 40 30 80 55
20 Mexico City, Mexico 2002 1 78 58 88 22
21 Maputo, Mozambique 2001 1 73 44 85 55
22 Auckland, New Zealand 2000 1 55 47 73 55
23 Cape Town, South Africa 2001 1 238 73 82 47
24 Malmd, Sweden 2001 1 65 32 74 62

Total 35 1955 53 84 48

@ Among those reporting drinking prior to the injury event.
b percent of those who attributed a causal association between their drinking and the injury event.
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injury, and believing the injury would have happened had he noing and the frequency of consuming five or more drinks at a
been drinking (causal attribution), quantity and frequency oftime during the last year. For analysis here variables related
usual drinking and higher consumption times and demographito weekly drinking of any amount, and drinking five or more
characteristics. drinks at atime at least monthly+{ monthly) were analyzed. In
The analysis on causal attribution was restricted to thosa separate question, patients were also asked the amauity
injury patients who reported consuming any beverage contairconsumed whenthey drank. A dichotomausvy drinking mea-
ing alcohol within the 6 h before the injury and reported theirsure was developed using this:al question that took the value
beverage-specific volume of consumption for this time period1l if the respondent reported usually having five or more drinks
One ERCAAP study was removed from analysis since the timahen they drank for men and four or more drinks for women
between injury and arrival at the ER was not available (Italy), andregardless of the frequency of such drinking occasions) and 0
three U.S. studies and one WHO study (India) were excluded their usual drinking quantity per occasion was less than this
because the question regarding causal attribution was not askathount.
(India) or asked only of those who reported feeling drunk at the

time of the injury event (U.S.). 2.2.2. Study-level contextual data
Study-level contextual variables were used to explain the
2.2. Measures between-study variation of the relationship between both the
amount of alcohol consumed in the 6 h prior to injury (log vol-
2.2.1. Individual-level ER data ume) as well as whether or not the patient felt drunk at the time

The measure ofausal attribution of injury to in-the-event of the injury with the likelihood of attributing a causal attribu-
drinking is based on the following question among those whdion association of the injury to drinking. Contextual variables
reported drinking within 6 h of the injury event, “Do you think included both (1) aggregated individual-level variables within
it (the injury) would have happened even if you had not beera study and (2) socio-cultural variables pertaining to a region
drinking?” Those who answered “no” or “not sure” were codedor country. The aggregated variables for this analysis consisted
as attributing the injury to their in-the-event drinking. Thoseof average log volume 6 h prior to the injury across patients
reporting they were not sure whether the injury would have hapwithin each study separately and the percentage of consumption
pened if they had not been drinking comprised approximatelyf wine, beer and spirits separately. The average overall log vol-
14% of the sample. An alternate definition of causal attributiorume reflects the cross-study differences in drinking behaviors
was also explored where “not sure” was coded as not attributingefore an acute event like injury that might not be captured by
their injury to in-the-event drinking. As an additional measure,average consumption over the past year. For example, in coun-
patients who reported drinking within the 6 h prior to the eventtries like Mexico with high abstention rates and infrequent heavy
were asked if they wereféeling drunk” when the injury hap- drinking, a large average log volume is likely to be observed
pened. Theaime lapsed between the last drink and the injury although the per capita consumption is low. The proportion of
eventin hours was also analyzed. beverage-specific consumption might also suggest differential

Thevolume of alcohol consumed within the 6 h prior to the relationships between beverage choice and attribution of injury
injury was measured by summing the patient’s self-reportedo alcohol consumption.
beverage-specific number of drinks consumed for wine, beer, Due to differences in drinking culture across studies, socio-
and spirits. In the ERCAAP studies, one drink was consideredultural variable data assessing per capita consumption of
to be a 4-0z glass of wine, a 12-0z can or bottle of beer oethanol; the percentage of per capita consumption, separately
1 oz of hard liquor, each of which has been presumed to contaifor spirits, wine, and beer; legal drinking age and maximum
approximately .50z of absolute alcohol. In the WHO studies)egal BAC level for driving; were obtained for the locale of each
amount of alcohol consumed was assessed in equivalent ungge and time period during which the ER data were collected. Per
for a detailed list of different types of alcoholic beverages andcapita consumption has been found to be positively associated
were also summed to create an overall consumption measunith integration of alcohol and closely linked to the proportion
All volume measures were converted to standard drinks prior tof abstention in a societyRehm et al., 2004 A higher ethanol
the creation of an in-the-event volume measure. log volume wasoncentration is found in a given fluid volume of spirits com-
used in the analysis as reported volume was somewhat skewpdred to beer or wine, leading to potentially higher BAC levels
and model fit was improved using log transformations. which increase the potential for risky outcomes including injury

BAC was estimated in all but the Canadian ERCAAP studiegPridemore, 2002 Legal BAC limits can be seen as an indica-
using a breathalyzer (the Alco-Sensor Il breathalyzer and irtor of how much a society is concerned with alcohol and road
New Zealand the Alcotec AR1005), which provides estimatesafety, while legal drinking age reflects the concern about alco-
that are highly correlated with chemical analysis of bloBibp  hol as a problematic substance for youth. Since drinking age and
et al., 1984. In Alberta and Quebec, BAC was estimated from maximum legal BAC level for driving are not legally defined in
urine samples that were assessed for ethanol using KDA enzhina, it was assigned the most liberal values, 16 for drinking
matic testing, and standardized to the unit measure quantifyingge and .10% for intoxication. The gross national product (GNP)
BAC estimated from breath samples. as a measure of purchasing power parity is also included in anal-

Quantity and frequency of drinking was obtained from ayses as a potential confounder, as GNP has been linked to both
series of questions having to do with the frequency of any drinkalcohol consumption and injury ratBéden et al., 2004; World
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Health Organization, 20Q2and has been used in prior studies ences and tests of variance of random effects can be found in
of alcohol-related injuryCherpitel et al., in pre$s Raudenbush and Bryk (2002)

Stigmatization of alcohol use was obtained from the collab-
orator for each of the ER studies and was based on their beli€f3.1. Model 1: intercept only model
regarding the degree to which alcohol use is accepted within a The probability of causal attribution was modeled with only a
society and the degree which drinking prior to injury may haverandom intercept term such that the intercept was allowed to vary
been under-reported. This variable was found to be a signifiacross studies. The pooled estimate of the intercept represents
cant predictor of alcohol-related injury in prior meta-analysis ofthe average rate of causal attribution across studies. In each of
the ERCAAP dataCherpitel et al., 2003bDetrimental drink-  the subsequent models with additional predictors, the intercept
ing pattern within a society was based on survey data and should be interpreted as the rate of causal attribution at values of
survey of key informants selected by the World Health Organizero for all other predictors. A significance test for the variance
zation for each countryRehm et al., 20011 Responses of key estimate of the random intercept assessed whether the average
informants were evaluated on validitR¢hm et al., 200land  rate of causal attribution varied significantly across studies.
ratings were analyzed using optimal scaling anal\Biggveld
and Van Der Burg, 1998with one dimension identified and 2.3.2. Model 2: random intercept and random slope (log
labeled “detrimental impactRehm et al., 20011 The measure volume) model
includes indicators that would be expected to affect the impact The probability of causal attribution was predicted from
of volume of drinking: heavy drinking occasions (based onpatients’ gender, age and their log volume of consumption 6 h
the quantity per occasion, proportion of daily drinking, gettingprior to injury in order to explore the relationship between causal
drunk, and festive drinking), drinking with meals, and drink- attribution and the amount of alcohol consumed. Here, the inter-
ing in public places. Detrimental impact scores range from Icept and slope of log volume were assumed to be random across
to 4, with higher score indicating a higher postulated detrimenstudies and the variance and covariance of the random effects
tal effect of the same per capita consumption of alcoRehim  were estimated.
et al., 2003a,p Since distinct regional variations in drinking
patterns have been found within country (as in rates of abster®3.3. Model 3: random intercept and random slope
tion), Canada, Quebec was assigned a lower detrimental patteffeeling drunk) model
level than the country as a whole, while Alberta was assigned Similar to Model 2, self-report feeling drunk was used to pre-
a higher detrimental pattern. In the U.S., California sites weralict causal attribution, when controlling gender and age, as well
assigned a lower detrimental pattern level than the country a&s log volume. Here, the intercept and the slope for the feel-
a whole, while Mississippi was assigned a higher detrimentaing drunk predictor were assumed to be random across studies,
pattern. while the log volume slope was assumed to be a fixed effect in

order to reduce the number of parameters within the model.
2.3. Analysis
2.3.4. Model 4: random intercept and random slope (log

Primary data from each of the ER studies were cleaned aneblume) model with study-level predictors
merged into a single data file. Analyses here include current This model was built upon Model 2, with study-level vari-
drinkers reporting to the ER with an injury and who reportedables used to predict both the variation of the intercept and log
drinking within 6 h prior to injury. In order to estimate the prob- volume slope across studies. Study-level variables included both
ability that a drinker attributed their injury to drinking across those derived from the aggregation of patient-level variables
studies, as well as to explore the relationship between causelithin studies and contextual variables measuring the socio-
attribution and both the amount consumed prior to injury (logcultural characteristics of the regions where the ER studies were
volume) and whether the respondent felt drunk at the timeonducted.
of injury, five separate multi-level logistic regressions models
were estimated. To study the moderating influence of addi2.3.5. Model 5: random intercept and random slope
tional variables in the relationship between volume and rategfeeling drunk) model with study-level predictors
of causal attribution, two types of variables will be explored. This model was built upon Model 3, with study-level vari-
The first type of variable is study-level, or contextual vari- ables used to predict the variation of intercept and feeling drunk
ables, while the second type is individual-level, or patient-levekoefficients across studies, similar to Model 4.
variables.

All hierarchical generalized linear models were estimated ir2.4. Patient-level variables
the MLwiN program Version 1.1Snijders and Bosker, 1999;
Rasbash et al., 2000The study was chosen as the second- The previously described models only explore the influence
level unit as it retained regional variation within country while of study-level characteristics in moderating the relationships
avoiding over-representation of ERs from the same region. Fivbeetween volume and causal attribution. Models are also exam-
models were used to explore these relationships (specific detailsed which explore whether patient-level drinking patterns and
for each of these models can be found inAppendix A). More  heavy drinking also moderate this relationshiiplle 4. Other
detail on estimation of model parameters and associated infeindividual-level variables explored include time lapsed between
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drinking and injury, traffic-related injuries and violence-relatedtests of heterogeneity have been found to lack power (especially

injury. when a smaller number of level-2 (study-level) units are avail-
able and coefficients are close to significapce, 10), resulting

3. Results in acceptance of homogeneity when heterogeneity may exist
across study-level variableS\tton et al., 2000 Aggregate and

3.1. Model estimation without study-level predictors socio-cultural study-level variables were entered (univariately)

into separate models as a first step for both log volume and feel-

Table 2presents results of Models 1-3. The pooled estimaténg drunk. Significant predictors in these separate models for
of the average rate of causal attribution can be derived froneither the intercept or slope were then entered simultaneously.
Model 1 by taking the inverse logit transformation of the fixed In the model to explain the variation of relationship between
effect parameter intercept estimate. About half (49.8%) of themount of alcohol consumed and the probability of causal attri-
injury patients who drank in the event attributed their injury to bution when gender, age, and alcohol consumption were con-
alcohol consumption. The rate estimates varied across studigsolled, aggregated log volume and detrimental drinking pattern
as seen from the significance test based on the intercept varianpesitively predicted the rate of causal attribution across sites and
(p<.01). detrimental drinking patterns negatively predicted the relation-

In Model 2, self-reported log volume significantly predicted ship of log volume and causal attribution, both univariately and
the likelihood of causal attributiorp& .001) while gender and simultaneously. In the simultaneous model, the estimate of the
age were not significant predictors. Here also, significant crossandom variance for the intercept and slope dropped to .250 and
study variation was found for the rate of causal attribution acros<058 from .810 and .117, respectively (from Model 2).
studies p <.05) but not for the relationship of log volume to  The detrimental drinking pattern measure proved to be a
causal attribution. Feeling drunk also significantly predictedhighly significant predictor for both the intercept and slope,
attribution of injury to alcohol f<.001), after controlling for as seen in Model 4. Interestingly, its positive association with
gender, age, and log volume (Model 3). When feeling drunkhe rate of causal attribution (at zero consumption) and nega-
was entered, log volume continued to be a significant predictative association with the relationship of log volume and causal
(p<.001). The rate of causal attribution was still found to varyattribution deserve more careful consideration. To illustrate fur-
significantly across studieg € .05), while the slope for feeling ther, a graph of the predicted probability of causal attribution

drunk was not found to vary. (logit form, vertical axis) against the individual (log) volume
of consumption (horizontal axis) by studies and by high or low
3.2. Model estimation with study-level predictors detrimental drinking patterns can be seerrig. 1 The dotted

lines show the linear relationship for each study individually,
Study-level aggregate and contextual variables were used t@here variation can be seen in both the intercept and slope.
predict the variation in the intercept and slope of log volumeThe two solid lines show the average linear relationship across
(Model 4) and feeling drunk (Model 5) across studiést{le 3.  those studies with high compared to low detrimental drinking
Although significance tests in Models 2 andTalle 2 indi- patterns. The intercept for the high detrimental drinking pattern
cated that variation in the volume and feeling drunk slopes wastudies was larger than that for the low detrimental drinking pat-
not significant at the .05 level, study-level variables were stilltern studies, indicating a higher rate of causal attribution at low
entered to predict their variances, as (a) variation in the log vollevels of alcohol consumption in those studies with low detri-
ume and feeling drunk slopes are of primary interest and (b)

Table 2 45T DOP-1ow
Multilevel generalized model predicting logit probability of causal attribution §
among those who consumed alcohol within 6 h before injury §
Model 1 Model 2 Model 3 %
Fix effect: B(se) §
Intercept —.008(.135) —1.056(.261f" —1.120(.231)" 8
Male NA .140(.134) 230(.142) 5
Age >30 NA .087(.099) .140(.104) 2z
log volume NA .528(.103y .254(.074Y" 2
Feeling drunk NA NA .901(.199Y ]
Random effectz2(se) =
Intercept .357(.125) .810(.368) 421(.176) S 23 , } , |
Slope of log volume ~ NA .117(.069) NA2 0.2 1.9 36 53 7.0
Slope of feeling drunk  NA NA .455(.238) Log alcohol consumption (drinks) before injury
& Forced to be fixed effect. Fig. 1. Relationship of probability of causal attribution and volume of con-
_ p<.05(Wald test). sumption, by studies and detrimental drinking patterns (DDB)e: Dashed
., p<.01(Wald test). lines—risk curves by study (see study IDTiable J); horizontal line at 0-OR =1;
p<.001 (Wald test). solid lines—risk curves by detrimental drinking pattern (DDP): low=1 and 2,

* p<.10 (Wald test). high=3 and 4.
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Table 3
Parameter estimates of contextual variables predicting the cross-study variation of intercept and slope, built on Model 2 (for log volume) ar{tbMeeéhg
drunk) of Table 2

log volume (Model 4) Feeling drunk (Model 5)

Intercept Slope of log volume Intercept Slope of feeling drunk
Aggregate variables entered univariately
Group mean of log volume 1.948(.599) —.548(.294) 1.316(.391% —1.034(.487)
Percentage of wine consumption —3.415(1.757) .763(.860) —2.337(1.079) 1.443(1.385)
Percentage of beer consumption —.543(1.167) .662(.484) —.663(.802) 1.769(.826)
Percentage of spirit consumption 1.787(1.057) —.887(.444) 1.481(.697) —2.155(.704y
Socio-cultural variables entered univariately
Per capita consumption .001(.064) —.019(.030) —.022(.044) —.007(.053)
Percentage spirits per capita .276(1.200) .388(.531) .441(.814) .581(.930)
Percentage wine per capita —1.998(1.193) .431(.580) —1.582(.740) 1.148(.939)
Detrimental drinking pattern .739(.18%) —.291(.090§ A411(.125)" —.523(.148Y"
Legal intoxication level 2.98(8.68) 2.32(3.99) 6.14(5.71) 4.46(7.24)
Legal drinking age .168(.185) —.152(.080) —.022(.122) —.123(.146)
Level of alcohol use stigmatized .194(.488) —.318(.214) —.313(.328) —.167(.396)
Gross national product (PPP) —.035(.028) .005(.013) —.029(.019) .025(.023)
Significant predictors above entered simultaneously
Group mean of log volume .837(.348) Not entered 1.148(.526) —.028(.523)
Detrimental drinking pattern 586(.183) —.275(.088Y" .107(.156) —.483(.179Y
Percentage of wine consumption Not entered Not entered .778(1.494) Not entered
Percentage of beer consumption Not entered Not entered Not entered .987(1.250)
Percentage of spirit consumption Not entered Not entered .253(.629) .039(1.316)
Percentage wine per capita Not entered Not entered —1.123(.894) Not entered
Random effect: o%(se) .250(.194) .058(.050) .138(.083) .019(.082)

¥ p<.05 (Wald test).
" p<.01 (Wald test).
™ p<.001 (Wald test).

mental drinking patterns. However, the slope of the relationshigelf-reported alcohol consumption prior to injury. In these anal-
between log volume and probability of causal attribution wasyses, aggregate study-level average BAC was not a significant
much flatter for high detrimental drinking pattern studies andpredictor for the intercepts in either Model 4 or 5, while detri-
steeper for those with lower detrimental drinking patterns, indi-mental drinking pattern significantly predicted the intercept and
cating that low detrimental drinking pattern studies were lessvas negatively associated with the slope for both models. In
likely to attribute a causal association of drinking and injurythe second analysis, those who answered “not sure” for causal
at low consumption levels than high detrimental drinking pat-attribution were coded as not attributing their injury to their in-
tern studies but more likely to attribute an association at highethe-event drinking. All of the main results presented above were
consumption levels. again observed.

Study-level variables were also used to explain the varia-
tion of reIatiqnsh?p between feeling drunk and the prObabiIity3.4. Model estimation with patient-level drinking patterns
of causal attribution when gender, age, and alcohol consumpy, 7 ...onr characteristics
tion were controlled, together with the intercept, as presented

in Model 5 (Table 3. Although a number of study variables |, 5 separately analysis, we explored the modifying effect
significantly predicted variation of either the intercept or slopept the individual’s usual drinking pattern on the relationship
when entered separately, the only significant predictors in thgenyeen drinking prior to the event and causal attribution. Usual
simultaneous models were aggregated log volume of consUMpyinking variables were evaluated separately for weekly drink-
tion (for the intercept) and detrimental drinking pattern (for theing, 5+ monthly, and heavy drinking. As seenTable 4 only
slope). In those areas with higher detrimental pattern, patien%eemy drinking was a significant moderatgr<.001), with
who were feeling drunk were less likely to attribute their injury {hose who drank any alcohol at least weekly less likely to
to drinking. attribute their injury to drinking at low volume levels and more
likely to report a causal association at high volume levels, com-
pared with those who drank less often than weekly.

The likelihood of causal attribution was also evaluated in rela-

To validate results iTable 3 two types of sensitivity anal- tion to the time lapsed between drinking and the injury event
yses were performed. First, estimates of BAC were used tas well as for two specific types of injury—those related to
replace both individual-level as well as average aggregate-levehotor vehicle crashes and those related to violefieblé 4.

3.3. Sensitivity analyses
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Table 4
Log odds ratios for individual drinking and injury event characteristics on the probability of causal attribution, controlling for gender and age

Variable B(se)

Modifying effect of usual drinking patterns on the relationship of alcohol consumption before injury with causal attribution
Sub-models

(1) Any weekly drinking —.668(.255)
log volumex any weekly drinking A447(.128

(2) Heavy drinking .518(.268)
log volumex heavy drinking —.142(.139)

(3) Monthly_5+ —.229(.257)
log volumex monthly 5+ .246(.132)

Drinking and injury event characteristics on the probability of causal attribution controlling for log volume
Sub-models

(1) Hours between drinking and injury —.064(.036)

(2) Traffic injury vs. other injuries —.097(.148)
Violence injury vs. other injuries —.149(.115)

¥ p<.05 (Wald test).
™ p<.001 (Wald test).

Although patients whose drinking occurred in closer proximitydrinkers who may drink more heavily on fewer occasions. Sim-
tothe injury appeared to be more likely to attribute their injury toilarly, in those societies with low detrimental drinking patterns,
drinking, the relationship was not significant, when the amounthere drinking with meals is common while public and heavy
consumed during the 6-h period was controlled. This findingdrinking is less prevalent, individuals are less likely to report a
appears to validate the use of a 6-h period for the reporting ofausal attribution at low volume levels, again possibly due to the
alcohol consumption before injury. In additiofgble 4shows  higher integration of alcohol with their daily lives, while more
that patients sustaining injuries related to either traffic crashelikely to make attribution at higher volume levels or when feel-
or violence were no more likely to attribute a causal associatioing drunk. It is also possible that in societies in which alcohol
of their injury to drinking than those with other types of injury, is more highly integrated, causal attribution may less likely be

when alcohol consumption was controlled. denied (as well as the number of drinks consumed prior to injury
or reporting feeling drunk at the time) than in a society in which
4. Discussion alcohol is less well accepted, and where punitive measures may

be incurred by patients sustaining injuries related to drinking.

Half of those patients drinking prior to injury attributed a  Interestingly, the time lapsed between the lastdrink and injury
causal association of their injury with alcohol consumption, butwas not predictive of causal attribution when the amount con-
the rate of causal attribution varied significantly across studsumed during the 6-h period was controlled, possibly due to
ies. Not surprising, when controlling for gender and age, théhe fact that the bulk of drinking prior to injury occurs within
volume of alcohol consumed and feeling drunk (controlling forclose proximity to the event, as shown in prior research of ER
volume) were both significantly predictive of attribution and patients Stephens, 1997 Additionally, when controlling for
this did not vary (at the .05 significance level) across studiesvolume, causal attribution was no more likely to be made for the
In these analyses, moderation of the effect of consumption itwo causes of injury in which a stronger association of drink-
the event (log volume) was carried out both for patient-level asng and the event might be expected: traffic injuries and injuries
well as for contextual-level variables. For the patient-level vari-related to violence. It might be thought that those injured in
ables, moderation is represented by direct interactions with logiolence-related events may be more likely to attribute a causal
volume whereas for contextual-level variables, the study-levehssociation as an excuse for their behavior, while those injured in
coefficients indicate moderation. Here, both the intercept and thigaffic crashes may be less likely to attribute causality due to the
slope were found to be moderated by the patients’ usual drinkpotential legal ramifications and stigma (in some cultures) asso-
ing patterns as well as by contextual variables representing thaiated with drinking and driving; however, neither was found to
regional drinking culture. be the case.

The likelihood of attributing injury to drinking at a given Findings reported here extend those from previous analysis
consumption level appears to be moderated mainly by the fresf the ERCAAP and WHO data of the association of individual
guency of usual consumption. Those who drink at least weeklyvith contextual variables on injury and alcohol-related injury
(and for whom alcohol may be more integrated with everydayto the patient’s attributing a causal association of their drinking
life than less frequent drinkers) are less likely to attribute theiwith the injury event. Analysis reported here supports that from
injury to drinking at a low volume level compared to those whothe previous meta-analysis of the ERCAAP data only which
drink less often than weekly. However, at higher volume levelsfound a robust positive association of acute alcohol use on causal
they are more likely to make such attribution, possibly due taattribution of drinking to injury that was negatively associated
a lower tolerance to heavy drinking compared to less frequerwith the degree to which a society exhibits harmful drinking
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patterns Cherpitel et al., 2003cAnalysis here of an additional and in which heavy bouts leading to intoxication and drink-
12 studies representing eight additional countries confirms thimg in public places is more common than in those countries
association of contextual drinking pattern with the probabilitydisplaying lower detrimental scores, in which alcohol is more
of a patient’s causal attribution, but also takes into account iften consumed with meals and heavy drinking occasions are
this association the amount of alcohol consumed prior to injuryfewer. While the targeting of intoxicated patients in those coun-
and additionally explores modifying effects of usual drinking tries in which drinking occasions leading to intoxication are less
patterns on causal attribution, as well as the time lapsed betweeommon may prove most effective in a reduction in alcohol-
drinking and the event and potential differential effects by causeelated injuries, intervention and prevention strategies related
of injury. to culturally-specific drinking patterns is an area of research in
It should be noted that although patient samples were drawneed of further research.
to be representative of their respective ERs in both the ERCAAP
and WHO studies, samples cannot be considered to be represen-
tative beyond the ER facilities where the data were collectedAcknowledgments
Restriction of the sample to those arriving at the ER within 6 h
after injury may also pose some limitations to generalizability ~The paper is based, in part on data collected by the following
of the sample, since immediacy of arrival is likely related tocollaborators participating in the Emergency Room Collabora-
severity of injury as well as to other factors that may possiblytive Alcohol Analysis Project (ERCAAP): Guilherme Borges,
be related to the likelihood of attributing a causal associatioMariana Cremonte, Norman Giesbrecht, Scott Macdonald, Tim
of alcohol and injury. Additionally, although contextual vari- Stockwell, Jacek Moskalewicz, Grazyna Swiathiewicz, and by
ables reflect the same time period during which the respectivelavio Poldrugo, P.I. of the Italian study, Juan Rhodes, co-P.I.
ER data were collected, they may not adequately represent ti§$ the Spanish study. We also wish to thank Alicia Rodriguez-
geographic level relevant to the specific ER study, since thejlartos for her assistance in collecting contextual data for Spain.
are generally based on aggregate-level statistics, ranging from This paper is also based, in part, on the data and experience
county-level to country-level data. obtained during the participation of the authors in the WHO
A major strength of the study, however, is that although daté-0llaborative Study on Alcohol and Injuries, sponsored by the
collection spanned a 19-year period (1984-2002), in both th¥Vorld Health Organization and implemented by the WHO Col-
ERCAAP and WHO projects comparable study designs andfborative Study Group on Alcohol and Injuries thatincludes: V.
data collection procedures were used with nearly uniform rigorBenegal (Bangalore, India); G. Borges (Mexico City, Mexico);
using a standard questionnaire that helped assure comparabilfy Casswell (Auckland, New Zealand); C. Cherpitel (Berkeley,
of items across studies. Given the diversity of the countries anaJSA); M. Cremonte (Mar del Plata, Argentina); R. Evseg-
lyzed and the relatively large and comparable samples acro§§ev (Minsk, Belarus); N. Figlie & Paulo, Brazil); N. Gies-
studies, findings here suggest that the volume of alcohol correcht (Ontario, Canada); W. Hao (Hunan, China); G. Humphrey
sumed prior to injury and whether or not the patient was feelingAuckland, New Zealand); R. Larajeirad8 Paulo, Brazil); S.
drunk at the time, regardless of volume consumed, are importaacdonald (Ontario, Canada); S. Larsson (MaJisweden); S.
individual-level predictors of attributing a causal association ofMlarais (Cape Town, South Africa); O. Neves (Maputo, Mozam-
drinking and injury, but attribution varies by individual drinking bique); M. Peden (WHO, Geneva, Switzerland); V. Poznyak
patterns as well as by societal drinking patterns. It is impor{WHO, Geneva, Switzerland); J. Rehm (Zurich, Switzerland);
tant to note, however, that since the data were collected overR. Room (Stockholm, Sweden); H. Sovinova (Prague, Czech
protracted period of time, during which there were substantiaRepublic); M. Stafstrom (Mali®, Sweden). A list of other staff
changes in drinking cultures in some countries (for example¢ontributing to the project can be found in the Main Report of
Eastern Europe including Poland), findings related to associdhe Collaborative Study on Alcohol and Injuries, WHO, Geneva.
tions between individual-level and contextual variables found Preparation of this paper was supported by a grant from the
here may require care in interpretation and translation to intefd-S. National Institute on Alcohol Abuse and Alcoholism (RO1
vention and prevention strategies. AA13750-02).
Nevertheless, these findings may have importantimplications
for effectiveness of intervention strategies to reduce alcohol- .
related injuries among those treated in emergency rooms. AttrAPPendix A
bution of negative outcomes, including injury, to alcohol con-
sumption may be one predictor of a patient’s degree of readinesé\llodeI L _
to change drinking behavior, and motivation to change may be -€Vel 1:100it(j) = fo;
greater among those attributing a causal association of their Leye_l2: _
drinking with injury. However, the success of motivational- Poj = Po + po; 5
based interventions may be diminished in those societies exhibit- (0,1 ~ 1_\7([0], [o}:0]) - o _
ing more detrimental patterns of drinking. The data suggest that Wherey;; is the probability of causal attribution. Estimates of
a brief intervention linking drinking to the injury may be less ~ £o ando?, are presented ifiable 2
effective among those drinking at higher levels prior to injury Model2:
in countries in which alcohol is less well integrated into society L€Vvel 1:10git(vi;) = Bo; + f1jx1;j + B25€%; + B3age,
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