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Abstract
Purpose The current study examined attitudes and behavior
of first degree emergency medical technician (paramedic) stu-
dents at Ben-Gurion University of the Negev in Israel toward
DUI (driving under the influence).
Methods Students were asked to complete an anonymous,
self-administered, multiple-choice questionnaire and a demo-
graphic questionnaire.
Results We found that 42% of respondents (n = 59) had driven
after drinking, and 56% of them had driven after more than
one drink in the past year. Furthermore, 70% of the students
had been designated drivers in the past year, 31% of whom
had drunk-driven. No significant difference was found be-
tween past volunteers at MDA* and those who did not volun-
teer regarding the number of DUI events or the amount of
alcohol consumed, but those who did volunteer drank more
when engaging in DUI.
Conclusion Our findings are worrisome and may reveal the
strength of social norms for consumption of alcohol on one
hand and the lack of suitable education regarding the dangers
of alcohol in the health care department on the other hand.
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Introduction

Motor vehicle accidents (MVA) are the eighth leading cause
of death globally, killing approximately 1.24 million people a
year. It is also the leading cause of death among young people
aged 15–29 years. Furthermore, according to the World
Health Organization, an additional 20–50 million people a
year are injured in MVAs (World Health Organization
2013). The spectrum of injury ranges from those who need
urgent treatment to those who do not need it at all (Peden et al.
2004; Lozano et al. 2012).

Drivers under the influence of alcohol are 30% more likely
to be involved in anMVA (Shinar 2007; Engström et al. 2008;
Fillmore et al. 2008; Jones and Holmgren 2009; Moan et al.
2013).

Crashes involving drinking and driving often exhibit a
number of characteristics: Driving under the influence (DUI)
or driving while intoxicated (DWI) crashes often involve high
speed and a single vehicle running off the road; they occur
more often at night (when more alcohol is consumed) and
generally on weekends or during periods of high leisure activ-
ity (US Department of Transportation 2013).

Studies suggest that 30% of the total fatalities from car
crashes are alcohol related (Shinar 2007; Engström et al.
2008; Moan et al. 2013). Drivers between the ages of 21–
34 years comprise the highest proportion of the fatally injured
who are found to be intoxicated at the time of the MVA
(Rivara et al. 2007).

DUI is determined by the blood alcohol content (BAC).
MVA is considered to be alcohol-related if at least one driver
involved in the crash is found to have had a BAC of 0.01 g/dl or
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higher (National Highway Traffic Safety Administration 2013;
World Health Organization 2013). Each country has its own
legislation marking the BAC limit for DUI. In the US and the
UK, for example, the BAC is 0.08 g/dl, while in most European
Union (EU) states, the BAC has changed to 0.05 g/dl (World
Health Organization 2013). Therefore, the definition and regis-
tration of DUI vary accordingly. Young adults driving with a
BAC level of 0.05 g/dl are more than twice as likely to have a
road traffic crash as more experienced drivers (World Health
Organization 2013). How is this possible?

The physiological effects of alcohol on drivers have been
researched in numerous studies. It has been found that its absorp-
tion from the digestive system is dependent on the type of alco-
holic beverage, the amount consumed, the speed of drinking and
other variables affecting stomach emptying. Further, the effects
become progressively worse as the BAC increases (Shinar 2007;
Jones and Holmgren 2009). Alcohol affects the brain’s frontal
lobe, responsible for abstract reasoning, sustained and selective
attention, reaction time, mental flexibility, motor programming
and executive control of action, resistance to interference, inhib-
itory control and environmental autonomy. These brain impair-
ments intensifywith the increase in alcohol consumption, even at
a BAC of 0.01% (Domingues et al. 2009). Other studies have
established that the brain, and especially the frontal lobe,
keeps developing and its function keeps improving during
early adulthood, up to the end of the 3rd decade of life.
This results in the underdevelopment of these brain func-
t ions among the young popula t ion of dr ive r s .
Consequently, their impulse control and abstract thinking
are deficient (Sowell et al. 1999). These findings match
other research asserting the effect of alcohol on young
adults (aged 18–21 years) is greater than on older adults
(Shinar 2007; Fillmore et al. 2008; Liang and Huang
2008). Young adults in the 20–29-year age group have a
three times estimated risk compared with drivers aged
30 years and older at all BAC levels (Peden et al. 2004).

DUI is most prevalent among university-based youth
worldwide (LaBrie et al. 2011); therefore, DUI among college
students is a serious international health concern (Kenney
et al. 2013). On the other hand, traffic enforcement and anti-
drinking and driving lawsworldwide seem to have a great deal
of influence on the incidence of drunk driving, but none on
students’ attitudes and beliefs in this matter, on the other.
Evidence of connections between the level of police enforce-
ment and both driving behavior and the number of car acci-
dents has been provided inmany studies, proving that students
are more likely to drive under the influence of alcohol in
countries where the police and law enforcements are poor
(Shinar 2007; Liang and Huang 2008). Moreover, countries
that legislated zero-tolerance DUI laws experienced a de-
creased incidence of these behaviors by about of 14–17%
(Liang and Huang 2008). Drinking alcoholic beverages is a
common characteristic of social meetings, and its onset age is

continually decreasing. Young drivers are well aware of the
negative influence of alcohol and driving; however, they con-
sciously keep adopting this behavior (LaBrie et al. 2011;
Dhami and García-Retamero 2012).

Different forms of population-based interventions attempting
to decrease the incidence of DUI have been tested all around the
world. A leading intervention is the designated driver program,
requiring individuals to plan who will drive whom after
drinking, with the one single purpose of the designated
driver consuming zero alcohol. When this intervention
was examined, it was found that the designated drivers
had not totally abstained from drinking, but drank less
than they usually do (Shinar 2007; Rivara et al. 2007).

It has been found that young drivers who have had a nega-
tive DUI experience in their younger years are more likely to
correctly estimate their ability to drive with regard to the
amount of alcohol consumed than those who have not had
any negative drunk-driving experience. Furthermore, they were
also less inclined to DUI than drivers with no bad experience
(DeMartini et al. 2011; Cartwright and Asbridge 2011; Vassallo
et al. 2007; Jones and Holmgren 2009). Accordingly, their
attitudes toward drinking and driving were more positive and
forgiving (Rivara et al. 2007; LaBrie et al. 2011).

On the other side of the divide, a negative influence of expo-
sure to crisis situations has been found in a vast number of studies
on the working and volunteering staff of emergency medical
technicians (EMTs), firefighters and others in the first aid (emer-
gency services) field. Approximately half of the adults researched
suffered, to varying degrees, from these experiences, which can
be summarized as post-traumatic stress disorder (PTSD) (Allison
et al. 1987;Donnelly 2012;Wagner et al. 1998). These effects are
compounded by the feeling of a lack of control and helplessness
in helping others (Bryant and Harvey 1996). Youth corps oper-
ated by those organizations are also exposed to the same diffi-
culties. The emergency medical services (EMS) recruit adoles-
cents to volunteer at different emergency organizations around
the world. They usually start their practice at the age of 15–
16 years. The teenagers undergo strict training to become profes-
sional and effective assistants to the regular ambulance staff
when joining them on emergency calls [BRAVO Volunteer
Ambulance Services (n.d); Chappaqua Volunteer Ambulance
Youth Corps (n.d); Saint John Ambulance (n.d); New City
Volunteer Ambulance Youth Corps (n.d)].

In Israel, road accidents constitute about one tenth of all
Magen David Adom (MDA) calls and an estimated quarter
(25%–27%) of all trauma patients admitted to hospitals
(Shemer 2004); they are also one of the main causes of death
among younger drivers. Israeli law allows a blood alcohol
level of 0.05 g/dl (Goldschmidt 2009). Despite the relatively
low total amount of alcohol consumed in Israel comparedwith
other developed countries, levels among young populations
worldwide are similar (Neumark et al. 2007; Gittelman,
Pisahov, Karmel, & Handel 2012).
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The MDA, the only Israeli national EMS, has over 10,000
volunteers, 4000 of whom are teenagers aged 15–18 (Littman-
Ovadia and Steger 2010; Jaffe and Sasson 2014).These teen-
age volunteers undergo a 60-h ambulance first responder
training, after which they join standard ambulance teams as
apprentice. Afterwards, as they progress, they may continue
their training in an advanced First Responder course that qual-
ifies them to join the mobile intensive care ambulances. All
training is usually undergone by the teenage volunteers during
the above-mentioned 3-year period as adolescents. All volun-
teers are committed to a minimum of one 8-h shift weekly.
During their time spent on ambulances, the teenagers witness
different types of emergencies such as cardio-cerebral inci-
dents, myocardial infarcts, labor and delivery, mass casualties,
natural disasters and MVAs. While doing so, the teen volun-
teers experience the negative and often fatal consequences of
drinking alcohol and driving (Allison et al. 1987; Ellis and
Sorene 2008). A study published by MDA found that teenage
volunteers tend to suffer more frequently from various levels
of PTSD than older volunteers and workers (Jaffe et al. 2012).

Given all the above information, we assumed that students
who have witnessed general negative outcomes of DUI, and
specifically as MDA adolescent volunteers, would have more
negative attitudes and behaviors toward DUI.

Methods

Participants were first-degree paramedic students in the
Department of Health Science of the Ben-Gurion University
of the Negev. Approval for the research was granted by the
faculty’s ethics committee, and approval to use an original
questioner was received from the authors. The students were
approached during classes with obligatory attendance and
were asked to complete an anonymous, self-administered
questionnaire that was collected within 20 min.

The questionnaire used was based on the Israeli National
Road Safety Authority’s alcohol and drugs questionnaire
(Goldveg and Sofer 2013), which was adapted for use in this
research after permission was received from the authors. The
original questionnaire included a total of 44 questions, both
research-related and demographic, while our questionnaire in-
cluded 40 questions. The demographic questions asked the
participants to indicate their age, gender, native language
and whether they had volunteered in MDA as adolescents
(for a minimum of 6 months). The research questions con-
cerned driving habits (frequency of driving), drinking (fre-
quency of drinking alcohol, place of drinking and preferred
alcoholic drinks, for example), DUI habits and opinions (how
many DUI events in the past year, driving with others in the
car, assumed number of drinks that will still enable driving
properly, the time of appointing the designated driver,
avoiding driving after drinking too much) and attitudes

regarding DUI (law enforcement, advertisements against
DUI). All questioners were answered without students’ iden-
tification and so were anonymized immediately.

All questions were multiple choice, facilitating a wide va-
riety of responses and covering aspects such as: types of alco-
hol consumed, places where a person has had a drink and
driven, the actions taken when deciding not to DUI and others.

The data were processed using SPSS Statistics 20.
All the students attending classes on the day of the sample

(n = 59) responded to the questionnaires, making it a 100%
response rate. The respondents’ average age was 23.37 years
(SD 2.81; range 18.5–29 years, variance 7.9); 39 were male
(66%) and 20 were female (34%); 23.7% of the sample was
20 years old and younger; 81%were 25 years old and younger
(see Table 1).

In the second stage of the data processing, the sample was
divided into two groups—those who had volunteered at MDA
as adolescents (research group; n = 21, 42.9%) and those who
had not (review group) (n = 28, 56.1%). Ten students did not
respond to that question and therefore were excluded from the
analysis. Age (a mean of 23.69 years for the research group
and of 23.13 years for the review group) and gender (males:
16 for the research group and 14 for review group; female: 5
and 14, respectively) variables (Table 2). The groups differed
demographically only by gender—the research group had sig-
nificantly more males than females.

Statistical significance was set at 95% (α = 0.05) when
using chi-square tests to compare the two groups’ behaviors
and attitudes toward DUI.

Results

The first part of the analysis involved processing the sam-
ple as a whole to compare the Israeli statistics of alcohol
consumption and DUI to those that are found in the US
and Europe. In total, we found that 42% of our sample
had drunk-driven in the past year. Most students who
reported drinking more than once a week (n = 16), and
more than 50% of those who drank more frequently than
once a month (n = 26), had also driven while intoxicated
in the past year (Table 1).

When analyzed by age, the students in the sample did
DUI in the past year (χ2 = 74.188, df-48, p < 0.01), while
the most common ages were 24–26 years. Males drank
more than females and also drove while intoxicated more
frequently than females. On the other hand, females’ esti-
mation of their ability to drink (more than one drink) and
drive was higher than the males’ (60% and 43%, respec-
tively) (Table 1).

Seventy percent of the students had been designated drivers
during the past year, 31% of whom had driven drunk, with
men drinking more than women on these occasions (Table 1).
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When asked, 80% of the students believed that there is a high
risk of MVA for those who engage in DUI (n = 47). Also, 90%
of the students had answered that increasing law enforcement
has a great effect on decreasing the DUI occurrence (n = 53).

When attitudes were examined and compared with actual
behaviors, it was found almost significantly (χ2 = 16.681,
p = 0.054) that the students drank the same amounts of alcohol
as their estimate when asked howmany drinks they think they
could drink and still be able to drive—being more than one or
between one and two drinks. The same was found for the
assumed number of beverages that would allow the driver to
drink and still perform safely as a designated driver
(χ2 = 12.588, p < 0.05).

No significant difference was found between the research
and review group regarding behaviors and attitudes toward
DUI (Table 2).

Although not significant statistically, we found that the
research group was more likely to drive under the influence
and also drink more alcoholic beverages doing so (Table 2).

Overall, the past volunteers (research group) assumed they
were better able to drive after drinking a larger number of
alcoholic drinks. Hence, past volunteers had a higher estima-
tion of their ability to DUI.

Discussion

The findings above primarily indicate that there is no differ-
ence in alcohol consumption and engaging in DUI between
our sample, consisting of health-science students, and the gen-
eral student population researched in other studies, which pre-
sented alcohol binge drinking at least once a week to once a

Table 1 Summary of the main
findings by gender Male (n = 39) Female (n = 20) Total (n = 59)

Age (mean) 23.95 22.45 23.37

Drinking habits

Do not drink at all 2 (5.12%) 2 (10%) 4 (6.78%)

>1 a month 9 (23.07%) 3 (15%) 12 (20.34%)

1 a week < x < 1 a month 19 (48.71%) 7 (35%) 26 (44.07%)

> Once a week 9 (23.07%) 7 (35%) 16 (27.12%)

No. of DUI events in the past year

1 9 (23%) 3 (15%) 12 (20.34%)

2–3 6 (15.38%) 2 (10%) 8 (13.56%)

4< 3 (7.69%) 2 (10%) 5 (8.47%)

No. of drinks consumed at the last event of DUI (n = 18) (n = 7) (n = 25)

<1 7 (38.8%) 2 (28.5%) 9 (36%)

1 < x < 2 10 (55.5%) 4 (57.1%) 14 (56%)

>2 0 1 (14.28%) 1 (4%)

Assumed capability of proper DUIs (no. of drinks)

<1 12 (30.769%) 6 (30%) 18 (30.51%)

1 < x < 2 14 (35.897%) 11 (55%) 25 (42.37%)

>2 3 (7.69%) 1 (5%) 4 (6.78%)

Drinking while being designated driver (no. of drinks) (n = 28) (n = 10) (n = 38)

<1 7 (25%) 2 (20%) 9 (23.68%)

>1 2 (7.1%) 0 2 (5.26%)

0 19 (67.857%) 8 (80%) 27 (71.05%)

Assumed risk for MVA occurring to those who DUI

Very high 13 (33.3%) 11 (55%) 24 (40.68%)

High 22 (56.41%) 6 (30%) 28 (47.46%)

Medium 4 (10.26%) 3 (15%) 7 (11.86%)

The effect of increasing law enforcement on decreasing
the DUI occurrence

Very high 20 (51.28%) 9 (45%) 29 (49.15%)

Medium 2 (5.13%) 2 (10%) 4 (6.78%)

Low 1 (2.56%) 0 1 (1.69%)

Will have no effect 1 (2.56%) 0 1 (1.69%)
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month and driving under the influence of alcohol at least once
in the past year (Vassallo et al. 2007; Rivara et al. 2007; Jones
and Holmgren 2009; Dhami et al. 2011; LaBrie et al. 2011;
Moan et al. 2013).

We found that males tend to drink more than females.
This finding is similar to that found in the research litera-
ture. However, in previous studies, females were found to
be affected by smaller amounts of alcohol than males, and
their reaction time was also found to be more prolonged
(Shinar 2007: Siliquini et al. 2011). We found that females
had a slightly higher estimation of their competence to

drive intoxicated compared with males (assumed number
of drinks that can be consumed and still enable safe DUI).
Females had drunk the same amounts as males, contradic-
ting the findings noted in the literature (Dhami and García-
Retamero 2012).

Our findings match the existing data in Israel (Israeli
National Road Safety Authority 2011). It is a disturbing fact
that more than half of the students had drunk-driven at least
once in the past year. In this study, we concluded that Israeli
students are aware of the DUI problem, with its potential neg-
ative effects and outcomes, and that they nevertheless

Table 2 Summary of the main
findings: research group and
review group

Variables Research
group

n = 21 (%)

Review
group

n = 28 (%)

Total Statistical
test

Pvalue

Age 23.69 23.16 23.388

χ2 (df)

Gender 0.3 (1) 0.862

Male 14 18 32

Female 7 10 17

DUI in the last year (no. of times) 6.709 (4) 0.152

1 6 (28.6) 5 (17.9) 11

2–3 4 (19) 4 (14.3) 8

4 and more 2 (9.5) 0 (0) 2

Never 8 (38.1) 19 (67.9) 27

Assumed capability of proper driving
as DUI (no. of drinks)

5.129 (3) 0.163

<1 3 (14.3) 12 (42.9) 15

1 < x < 2 11 (52.4) 9 (32.1) 20

>2 1 (4.8) 2 (7.1) 3

Cannot tell 6 (28.6) 5 (17.9) 11

Amount of consumed alcohol on last
DUI (no. of drinks)

6.3 (3) 0.098

<1 3 (25) 6 (66.7) 9

1 < x < 2 8 (66.7) 2 (22.2) 10

>2 1 (8.3) 0 (0) 1

Cannot tell 0 (0) 1 (11.1) 1

Drinking while being designated driver
(no. of drinks)

0.758 (3) 0.859

<1 4 (19) 3 (10.7) 7

>1 1 (4.8) 1 (3.6) 2

0 10 (47.6) 15 (53.6) 25

Assumed number of drinks consumed
while proper capability of DUI when
designated driver

5.158 (2) 0.076

<1 12 (75%) 8 (38.1) 20

1 < x < 2 1 (6.2) 5 (23.8) 6

>2 0 (0) 0 (0) 0

Cannot tell 3 (18.8) 8 (38.1) 11

Avoiding driving after drinking too much 1.477 (1) 0.224

Yes 6 (75) 5 (100) 11

no 2 (25) 0 (0) 2
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consciously prefer to engage in this activity rather than avoid
it (Dhami et al. 2011; Karam et al. 2007; LaBrie et al. 2011).

In their study, LaBrie et al. (2011) stated that students who
consume alcohol more frequently are more predisposed to
DUI than those who drink less frequently. The results of our
study support that claim. However, this study was conducted
at a campus located in the center of the city, where most
student accommodations and drinking places are within walk-
ing distance. Nonetheless, when they go back to their parents’
homes during holidays and sometimes for weekends, they
need a vehicle to get to their drinking places. Consequently,
this study may not reveal the actual severity of the problem.

We found a positive comprehension of police and law en-
forcement and the potential decrease in DUI by the students,
as was found in other studies in developed countries (Shinar
2007; Liang and Huang 2008; Stanojević et al. 2013).

In Israel, because of the obligatory army service, most of
the young adults experience the Baway from home college^
phase at the ages of 22–23 years, unlike the youth in most
other countries, who leave for college at the age of 18 years.
This difference impacts the differences in attitudes: at the age
of 23 years, the young adults in countries with no obligatory
army service begin their adults life and become more respon-
sible (and engage less in DUI and risky behaviors), while in
Israel they only enter Bcollage stage^ at this age. This fact can
explain the mean age differences of the students. In some
cases, youngsters are able to study prior to their military ser-
vice, at the age of 18, and are known as Atuda’im (Bstudent
soldiers^) (Weinstock and Zviling-Beiser 2009). The average
age of the students in our research was 23 years, suggesting
that probably at least a fifth of them are Atuda’im. This fact
allows us to directly compare our results with those obtained
in the literature (Liang and Huang 2008; Jones and Holmgren
2009; LaBrie et al. 2011; Shinar 1995).

Young drivers who have had a negative DUI experience in
their youth, such as volunteering at MDA, were not affected
by it enough to change their DUI patterns. Moreover, our
results may also indicate that these young drivers were even
more prone to DUI than those who had not been exposed to
negative experiences in this area. Past volunteers consumed
more alcoholic beverages before sitting behind the wheel and
engaged in that behavior more often.

Young drivers who had had a negative DUI experience in
their youth (exposure to MVAs as MDA volunteers) were
more likely to correctly estimate their ability to drive relative
to the amount of alcohol consumed. They also had more neg-
ative attitudes toward DUI than those who had no negative
drunk-driving experience (Vassallo et al. 2007; Jones and
Holmgren 2009; LaBrie et al. 2011). In our study, we found
that although the review group estimated their capability to
DUI after consuming a greater number of drinks, they had
actually drunk less when driving and had abstained more from
driving when they felt that they had drunk too much compared

to the research group. In research carried out among fire-
fighters and paramedics in the US, it was found that 56%were
engaging in binge drinking at least once a month, while almost
a tenth of those who had drunk any amount of alcohol in the
past month had also driven drunk (Haddock et al. 2012).

Jewell and Hupp (2005) found that different types of inter-
ventions aimed at reducing the prevalence of DUI are only
successful in the short term and that their effectiveness de-
creases within 4 weeks of the intervention event. Therefore,
we assumed that a similar process occurs after a negative
DUI experience, although it may take a longer time to diminish.
During the process of literature collection and review writing,
we did not find any publications concerning the effects of neg-
ative experiences of DUI, such as volunteering in MDA and its
parallel organizations around the world, on teenagers’ opinions
and attitudes toward DUI. Contrary to our assumption,
volunteering inMDA even relatively worsened the DUI behav-
ior of the young adults in our research compared to the non-
volunteers, who represented the normal population in the study.

Limitations

We used a convenience sample that may not evenly represent
both the total student population and the paramedic students.
In addition, the number of responders is relatively small
(n = 59), but given the fact that this is a pilot study, it may
be adequate. It is of great importance that future research
studies a greater number of cases, in a number of countries,
if possible.

The reliabilty, sensitivity and validity of the questionnaire
employed have not been shown in the current study. We used
self-administered questionnaires, which are known to be less
credible. However, they were filled out anonymously—a
method that is known to improve credibility.

As discussed, the students in this study had lived close to
their drinking places, a fact that may mask the actual severity
of the problem.

Conclusions and practical implications

Driving under the influence of alcohol has become a great
international health care problem, causing an increasing num-
ber of morbidity and mortality cases, especially among young
adults. A large variety of intervention programs have been
attempted aiming to reduce the incidence of this phenomenon.
As found in this study, it appears that even paramedic students,
who are being trained to treat DUI victims in their first and
most critical minutes after injury, are blind and indifferent
where their own behaviors and attitudes are concerned.
Moreover, paramedic students who had already experienced
the possible negative outcomes of alcohol on driving, having
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witnessed and treated patients after MVAs, are also oblivious in
their attitudes toward DUI. Our findings are distressing and
may reveal the severity of the social norm on the one hand
and the lack of suitable education regarding the dangers of
alcohol in the health care department on the other. Other health
care students, such as nursing students, may have the same
attitudes and behaviors toward DUI. Their quality of interven-
tions and education for patients, as done in the emergency
department, for example, may be harmed as a result of this
personal conflict. Eventually, this conflicting behavior may en-
courage their circle of friends, family and even patients to act
similarly by choosing to believe that Bit won’t happen to them.^

This study is a pilot study that presents disturbing out-
comes, revealing the need for further research. Health care
staff are expected and encouraged to carry out interventions
regarding alcohol consumption and DUI in order to reduce its
incidence.
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