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Abstract
Background—Injuries constitute a major public health problem. Millions of people are injured
each year and acute drinking is a well-known risk factor for injuries. Research suggests that
acknowledgment of alcohol as a factor in an injury enhances willingness to change drinking
behavior, possibly because the patient becomes aware of the negative consequences of their
drinking.

Study Objectives—To investigate the prevalence of acute alcohol consumption (drinking prior
to the event) among injury patients and to examine the importance of factors potentially associated
with motivation to reduce alcohol consumption among these patients.

Methods—All patients aged 18–69 years were requested to answer alcohol-related questions on
a touch-screen computer.

Results—Fifteen percent of injured patients were categorized as acute drinkers and, of these,
64% reported that their injury was connected to alcohol. There were significant differences for all
sociodemographic and drinking characteristics between acute drinkers and non-acute drinkers.
Acute drinkers were categorized as risky drinkers to a much higher extent than non-acute drinkers.
Acute drinkers had a considerably higher average weekly alcohol consumption and engaged far
more frequently in heavy episodic drinking than non-acute drinkers. Acute drinkers were
motivated to reduce their alcohol intake to a greater extent than non-acute drinkers; 51% were in
the action, preparation, and contemplation stages, compared with 19% of the non-acute drinkers.
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Conclusion—Acute drinkers had considerably more detrimental alcohol consumption than non-
acute drinkers and the acute drinkers were more motivated to reduce their drinking than the non-
acute drinkers.

Keywords
alcohol consumption; acute drinking; motivation to change; injured patients; emergency
department

Introduction
Injuries constitute a major public health problem. Millions of people are injured each year
and alcohol consumption is a well-known risk factor for injuries (World Health
Organization, 2007). For every death due to injury in Sweden, there are approximately 30
hospitalizations due to injury and an additional 200 injuries treated at emergency
departments (ED) (MSB, 2010).

Injured patients in the United States who visit the ED have a higher weekly average
consumption and engage in heavy episodic drinking (HED) more frequently than the general
population in their region (Cherpitel, 1993, 1995, 1999; World Health Organization, 2007).
In Sweden, three studies have been conducted on patients with non-fatal injuries associated
with alcohol, with a wide range of average consumption (Nilsen, et al., 2007a; Nordqvist, et
al.,2006; Romelsjö, et al., 1993). Similar results have been seen in other European countries
(Allely, et al., 2006; Deutch et al., 2004; Kuendig, et al., 2009; Kuendig, et al., 2008; Vitale,
et al., 2005; World Health Organization, 2007).

Research suggests that acknowledgement of alcohol as a factor in an injury enhances
willingness to change drinking behavior, possibly because the patient becomes aware of the
negative consequences of their drinking (Longabaugh et al., 1995; Nilsen, et al., 2007b). The
physical or mental distress of the injury and the subsequent visit to the ED or hospitalization
could lead to a decrease in drinking independent of any interventions (Bombardier, et al.,
1997; Bombardier & Rimmele, 1998). However, such an intervention effect appears to be
only temporary if the underlying alcohol consumption is not addressed (Gentilello et al.,
1999).

The present study addresses important knowledge gaps in alcohol and injury research. There
is a paucity of research on the potential effects of an injury on motivation to reduce drinking.

Aim
The aim of the study was to investigate the prevalence of acute alcohol consumption
(drinking prior to the event) among injury patients in a Swedish ED and their
sociodemographic and drinking characteristics. The aim was also to examine the importance
of factors associated with motivation to reduce alcohol consumption among these patients.

Methods
The study was carried out over a 1-year period at the ED facility of Motala County Hospital,
between March 2007 and March 2008.

All patients aged 18–69 years registered at the ED triage room were given a card (in
Swedish) by an emergency nurse with a request to answer some alcohol-related questions on
a touch-screen computer located in the adjacent ED waiting room. Patients arriving by
ambulance were excluded from the study, as they did not have access to the computer.
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Patients who received immediate care and patients who the emergency nurses considered to
be too ill, injured, intoxicated or fragile to complete the computerized questionnaire were
excluded. Participation was voluntary and the patient could exit the computer program at
any point. Patients who completed the program received a printout (one page), containing
personalized feedback on their drinking habits, as calculated by the computer from the
patient's answers. The patient picked up the printout by the computer and it was not
available to any of the staff. No further person-to-person feedback was provided.

The flow of patients is described in Figure 1. A total of 9386 patients aged 18–69 years were
admitted to the ED during the study period. Of these, 1978 patients arrived by ambulance
and did not present to the triage room, and thus were excluded from the study. A further 544
patients received immediate care and were registered at the triage room afterwards. In most
cases these patients were excluded from the target population. Of the remaining 6864
patients, 3016 patients were not given a card with an instruction to use the computer because
the emergency nurses felt they would not be able to complete the computerized
questionnaire for the reasons noted above. Another 1508 patients (39%) were lost because
the triage nurses forgot to give the patients the card, often because too many patients were
presenting within a short time period. An additional 278 (7%) patients were given the card
but chose not to participate. Thus, of the patients initially admitted to triage, 2062 patients
(54%) answered the computerized questionnaire. Of these, 1356 patients were categorized as
non-injury patients and excluded from this study. Of the 706 injury patients, the 140 who
were categorized as abstainers were also excluded from the study, resulting in a study
population of 566 injured patients.

Measures
Acute alcohol consumption was defined as self-reported consumption of alcohol in the 6
hours preceding the injury, a common definition used in international ED studies.
Sociodemographic data included gender, age, education, and occupation. Data concerning
three drinking variables were obtained from the computer program: frequency of drinking,
typical quantity of drinking, and frequency of heavy episodic drinking (HED).

Frequency of drinking was measured as follows: every day; almost every day; 3–4 times per
week; 1–2 times per week; 2–3 times per month; about once a month; less often than
monthly; had not been drinking during the past year. Typical quantity of drinking was
measured as follows: 1 standard glass; 2–3 standard glasses; 4–5 standard glasses; 6–7
standard glasses; 8–9 standard glasses; 10 standard glasses or more. One standard drink
equals 12 g of pure alcohol.

Responses regarding frequency of drinking and typical quantity were combined to calculate
weekly consumption for each patient, according to a method suggested by Seppä, et al.,
(1995), whereby, for example, drinking 1–2 times per week is counted as 2 times per week
and a typical quantity of 4–5 standard glasses is counted as drinking 5 standard glasses,
yielding a weekly consumption of 10 standard glasses for this individual.

HED was defined as consuming 4 drinks or more on one occasion for women and 5 drinks
or more on one occasion for men. This standard is widely applied in the international
alcohol literature (Dawson, et al., 2005; Reinert & Allen, 2007). Frequency of HED was
categorized as follows: never; less than monthly; about once per month; 2–3 times per
month; 1–2 times per week; 3–4 times per week; almost every day or every day. To estimate
the number of HED occasions per month, the same principle of using the highest amount in
an interval was applied.
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Risky drinking was defined as consuming 10 or more drinks weekly for women (≥120 g)
and 15 or more (≥ 180 g) for men, or engaged in HED (as defined above) once a month or
more often. This composite risk drinking definition has been promoted in Sweden by the
National Public Health Institute and The National Board of Health and Welfare
(Socialstyrelsen, 2007).

The connection between the injury and alcohol was assessed by asking the patients whether
they believed that there was a connection between the injury and their drinking. Two
response categories were constructed: “connection to injury” (“yes, definitely” “yes, likely”
and “possibly”) and “no connection” (“had not been drinking” and “no connection”). This
question has been validated and is commonly used in ED studies (Cherpitel et al., 2006).

Patients' motivation to reduce drinking was assessed by asking patients (excluding
abstainers) to select, from four options, the response that best described their current attitude
toward reducing their alcohol consumption. The response options were translated to
Swedish and labeled in accordance with Prochaska and DiClemente's Stages of Change
Theory, as suggested by Prochaska, et al., (1992), and operationalized by Leontieva et al.
(2005): pre-contemplation (“I have no thoughts of reducing”); contemplation (“I need to
consider reducing someday”); preparation (“I'm thinking about how to reduce my
drinking”); and action (“I'm cutting down on my drinking”). The Stages of Change Theory
posits that individual's progress through distinct stages of motivation to change and that
interventions need to be matched to individuals' current stage of motivation (Prochaska et
al., 1992).

All the injury patients were asked if their injury had made them more motivated to reduce
their alcohol consumption. The response items were: “my motivation to reduce my drinking
was affected to a large extent by the injury”; “my motivation to reduce my drinking was
affected to some extent by the injury”; and “my motivation to reduce my drinking was not
affected by the injury”. Two categories were constructed: “yes” (combining the two
response items that made an association) and “no” (the response item that did not make an
association).

Physical distress was assessed by asking the patient if their injury caused them physical
distress or pain. The response items were “none”, “minor”, “moderate” and “severe”. Two
response categories were constructed: “yes” (“minor”, “moderate” and “severe”) and “none”
(“none”). Similarly, mental distress was assessed by asking the patient if their injury caused
them mental distress. The response items were “none”, “minor”, “moderate” and “severe”.
In this study two response categories were constructed: “yes” (“minor”, “moderate” and
“severe”) and “none” (“none”).

Analysis
Pearson's χ2-test and Fisher's exact test, when appropriate, were used to analyze the
differences in distribution regarding sociodemographic characteristics and proportion of
risky drinkers. Differences in average weekly consumption were tested using the t-test.
Differences concerning frequency of HED occasions per month were tested with non-
parametric tests, the Kruskal–Wallis test and the Mann–Whitney test. Statistical significance
was set at p<0.05. PASW Statistics 18 statistical software was used for all analyses.

Results
Of the 566 injured patients, 85 (15%) were categorized as acute drinkers and of these, 64%
reported that their injury was connected with their alcohol consumption (results not shown).
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Acute and non-acute drinkers were significantly different on all sociodemographic and
drinking characteristics examined, except for gender (Table 1). Acute drinkers were in
general younger (p<0.001) than non-acute drinkers. Three-quarters (75%) of the acute
drinkers were men compared to 67% of the non-acute drinkers (p<0.001). Acute drinkers
were also categorized as risky drinkers to a much greater extent (p<0.001) than non-acute
drinkers, and reporting a considerably higher average weekly alcohol consumption (186 g/
week vs 54 g/week; p<0.001) and engaging far more frequently in HED (6.6 events/week vs
1.9 events/week; p<0.001).

There were also statistically significant differences between acute drinkers and non-acute
drinkers concerning motivation to reduce drinking (p<0.001) (Table 2). Acute drinkers were
motivated to a greater extent than non-acute drinkers to reduce their alcohol intake; 51%
were at the action, preparation, or contemplation stages, compared with 19% of the non-
acute drinkers (p<0.001). Acute drinkers stated that the injury had led to increased
motivation to reduce their drinking to a far higher degree than the non-acute drinkers (27%
vs 2%; p<0.001). However, the extent to which the injury caused physical and mental
distress did not differ significantly between the acute and non-acute drinkers.

Discussion
This study investigated the prevalence of acute alcohol consumption among injury patients
in a Swedish ED and their sociodemographic and drinking characteristics. We also
examined the importance of factors associated with motivation to reduce alcohol
consumption among these patients. Approximately one in seven injury patients in this study
had been drinking in the 6 hours preceding the event that led to the injury (i.e., were acute
drinkers), which is similar to earlier Swedish studies on non-fatal injuries (Nilsen et al.,
2007b; Nordqvist et al., 2006; Romelsjö et al., 1993), but lower than most of the ED studies
included in the international Emergency Room Collaborative Alcohol Analysis Project
(ERCAAP) and WHO Collaborative Study on Alcohol and Injuries (Cherpitel et al., 2003;
World Health Organization, 2007). Only five of these 28 studies, from 16 countries, reported
a similar or lower proportion of acute drinkers, and the 2001 study from Malmö, Sweden
reported 15% excluding abstainers; the same proportion found here.

The acute drinkers demonstrated more detrimental drinking patterns than non-acute drinkers,
i.e., drinking a considerably higher weekly quantity and engaging in HED more often. Risk
drinking was more prevalent among the acute drinkers; 80% of the acute drinkers were
categorized as risk drinkers compared with 42% of the non-acute drinkers. The overall
proportion of risk drinkers seen in our study was very high, with 47% of the injury patients
being categorized as risk drinkers on the basis of the accepted Swedish definition of risk
drinking. Thirty-one percent of the Swedish general population were categorized as risk
drinkers in a recent study (Nilsen, et al., 2011) using the same definition as in our study.
Hence, it is obvious that the proportion of risk drinkers is considerably higher in our ED
population of injury patients than in the general Swedish population.

Our study population was very young, with more than half of the patients below 40 years of
age, and two-thirds were male. These age and gender characteristics are largely consistent
with the overall epidemiology of non-fatal injuries in developed countries; the injury rate for
males is twice the rate for females and the age categories accounting for the largest number
of injuries are toddlers (1–4 years old), teenagers, young adults, and the elderly (Barss, et al.,
1998). Hence, to a large extent, the demographic characteristics of those with the highest
alcohol consumption, i.e., an over-representation of young males, correspond to those at
greatest risk of injury.
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The acute and non-acute drinkers differed greatly in their motivation to change their
drinking, according to the Stages of Change Theory. Approximately half of the acute
drinkers stated that they were content with their current drinking level, compared with four-
fifths of the non-acute drinkers. The acute and non-acute drinkers differed considerably on
the effect of the injury on their motivation to reduce their drinking, with only 2% of the non-
acute drinkers believing that the injury had had an effect on their motivation compared with
more than one-fourth of the acute drinkers. This was expected in view of the research that
suggests injured patients with high alcohol consumption are particularly motivated to change
their drinking behavior if they perceive a connection between their drinking and the injury
(Longabaugh et al., 1995). It has been suggested that an injury provides a teachable moment
in which the aversive experience naturally produces a period when the individual is
contemplating behavior change (Gentilello et al., 1999).

Limitations
This study involves a number of limitations that must be considered when interpreting the
results. In this study, self-reporting was used to measure alcohol intake. Alcohol self-
reporting measures tend to be valid and reliable under most circumstances (Babor &
Kadden, 2005). Studies have found self reports of drinking prior to injury to be highly valid
when compared to breathalyzer readings on ED admission (Cherpitel, 1989; Cherpitel 1992;
Cherpitel 1993; Cherpitel et al., 2007) and ED patients are more likely to provide accurate
reports of alcohol habits if they feel that the disclosure could be important in their
emergency care. However, research suggests that self-reporting validity may be even higher
when the alcohol consumption information is less closely related to the injury event, e.g.,
when patients are asked about overall drinking patterns, as was done in the present study,
because these more general questions do not necessarily imply a causal association between
alcohol and the event (Cherpitel, 1999). Obviously, some underreporting cannot be ruled
out. However, it is very difficult to determine the extent of underreporting and whether a
study set in Sweden produces greater underreporting than studies conducted elsewhere.

Some of the differences between our findings and those of other studies could be attributed
to differences in methodology. We used computer technology to obtain epidemiologic data
on ED patients. The use of computers has been found to decrease the effect of social
desirability and increase the amount of information disclosed (Robinson & West, 1992;
Tate, et al., 2001; Thomas, et al., 1997). Findings suggest that patients prefer to reveal
information of a personal and potentially embarrassing nature to a computer than a person
(Locke et al., 1999; Tourangeau & Smith, 1996). Thus, patients in our study may have felt
more comfortable reporting that they consumed large amounts of alcohol because of the
increased anonymity in a computerized questionnaire.

External drop-out was considerable because 37% of the target population was not given a
card due to oversight by the triage staff. This loss of patients may have biased the results,
but it is difficult to speculate how the drinking patterns of these patients may have differed
from those included in the study. It is possible that these omissions more often occurred
when the ED triage room was undermanned, e.g., during the night, when a high proportion
of patients with alcohol-related injury may have been admitted. If this was the case, a
number of patients with more detrimental drinking patterns might have been excluded from
the study population, thus underestimating the prevalence of high risk drinking in this
population. Internal drop-out was fairly sizeable for some of the drinking questions.
Although the drop-out analysis revealed no difference in the response rate between women
and men, internal drop-out was more common among the older age categories (50–69
years), who typically drink less and engage in HED less frequently than those 49 years and
younger. This suggests that internal drop-out could have biased the results towards more
detrimental drinking patterns in the population.
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The refusal rate in this study was only 7 %, which compares favorably with many ED
intervention studies in which attrition due to patient refusal typically ranges between 15%
and 35% (Conigrave, et al., 1991; Crawford et al., 2004; Forsberg, et al., 2000; Johnston, et
al, 2002; Maio et al., 2000; Neumann et al., 2006; Watson, 1999). Some confusion on the
part of the patients regarding drink size may have arisen. For example, a person consuming a
bottle of wine prior to injury may overestimate the number of drinks in a bottle. During a
face-to-face interview, the interviewer converts such reports to standard drinks.

Conclusion
We found that 15% of the injured patients (excluding abstainers) were acute drinkers (i.e.,
had drunk alcohol 6 h prior to the injury). Of these, two-thirds acknowledged a connection
between their injury and their alcohol consumption. Acute drinkers had considerably more
detrimental alcohol consumption (i.e., drinking a higher weekly volume and more often
engaging in HED) than those who did not drink 6 hours prior to the injury. The overall
proportion of risk drinkers was very high; 47% of the injury patients were categorized as
risk drinkers on the basis of their weekly intake or frequency of HED, in accordance with
the accepted Swedish definition of risk drinking. However, the acute drinkers were more
motivated to reduce their drinking than the non-acute drinkers.
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Figure 1.
Flow chart.
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