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Acute Alcohol Intoxication: Differences in School Levels and Effects on Educational
Performance

Joris J. Van Hoofa, Frouktje Ade Klerkb, and Nicolaas Van der Lelyb

aUniversity of Twente, Enschede, Netherlands; bReinier de Graaf Hospital, Delft, Netherlands

ABSTRACT
This study examines the effects of acute alcohol intoxication on adolescents’ school performance. In
the 2007–2015 period, 3,317 adolescents (ages 12 to 17 years) were treated for acute alcohol
intoxication, and 37 adolescents were admitted to the hospital twice. Alcohol intoxication has an
overrepresentation in “low” school levels. The 37 recidivists were more often male. During the
second admittance, the period of non-consciousness was longer (four versus two hours). Six
recidivists had lower educational levels when measured during the second admittance. The decline
in educational level between the first and second hospital admittance suggests the negative impact
of alcohol intoxication on school performances. Additional research is needed on the causal relation
between (heavy) alcohol use and child development.
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Introduction

Alcohol intoxication amongminors is a serious social health
problem (Diestelkamp et al., 2015; Ko�scielniak & Tomasik,
2016), including in the Netherlands, where an increasing
number of adolescents are being hospitalized yearly because
of acute alcohol intoxication (Van Hoof, Van Zanten, &
Van der Lely, 2013). Binge drinking that leads to a state of
reduced consciousness is associated with a negative effect on
brain function, particularly for young drinkers (Ellickson,
Tucker, & Klein, 2003; Heffernan & O’Neill, 2012; Petit,
Maurage, Kornreich, Verbanck, & Campanella, 2014;
Tapert, Caldwell, & Burke, 2004). Adolescent binge-drink-
ing behaviors may even result in permanent (negative) con-
sequences regarding school performances (Latvala et al.,
2014; Miller, Naimi, Brewer, & Jones, 2007). Undoubtedly,
acute alcohol intoxication in adolescents as a result of severe
binge drinking is an issue of eminent importance. This study
examines the relationship between acute alcohol intoxica-
tion and school performance from two perspectives. First,
the study examines whether youngsters have different socio-
demographic characteristics and alcohol intake circumstan-
ces based on their present educational level. Second, the
researchers investigate the school performance of adoles-
cents with multiple hospital treatments for acute alcohol
intoxication.

Studies from a variety of European countries have
demonstrated that less-educated adolescents, compared

to more highly educated youths, engage more frequently
in health-risk behaviors, particularly alcohol consump-
tion (Casswell, Pledger, & Hooper, 2003; Friestad &
Klepp, 2006; Geckova, Van Dijk, Groothoff, & Post,
2002; Hagquist, Sundh, & Eriksson, 2007; Richter & Lep-
pin, 2007; Vereecken, Maes, & De Bacquer, 2004). This
trend also exists in the Netherlands; students at the
“lower” voorbereidend middelbaar beroepsonderwijs
(VMBO), (preparatory vocational education), hoger
algemeen voortgezet onderwijs (HAVO) (higher general
secondary education), voorbereidend wetenschappelijk
onderwijs (VWO) (preparatory academic education)
(Verdurmen et al., 2011). However, studies have not yet
examined whether these trends are also visible with
regard to acute alcohol intoxication. In other words, are
youngsters in lower educational levels overrepresented in
alcohol abuse treatments? And subsequently, what are
the effects of excessive drinking on school performances?

This study examines the relationship between acute
alcohol intoxication and school performance from these
two perspectives. First, the study examines whether
youngsters have different sociodemographic characteris-
tics and alcohol intake circumstances based on their
present educational level. Second, the researchers investi-
gate the school performance of adolescents with multiple
hospital treatments for acute alcohol intoxication. Possi-
ble relationships between alcohol use and school
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performance are currently unknown and are relevant for
health policy and prevention strategies.

Method

This study analyzes data collected by the Nederlands Sig-
naleringscentrum Kindergeneeskunde (NSCK), in which
approximately 90% of all Dutch pediatric doctors partici-
pate. In the Netherlands, when an adolescent is admitted
to a pediatric department, the pediatrician interviews the
patient the morning after admittance. The information
from that conversation is coded into the questionnaire
provided. The pediatric department reports an admis-
sion and returns the questionnaire by mail or digitally to
the research group. The NSCK data collection began in
2007 and is ongoing, and ethical approval has been given
by the ethical committee of the faculty of Behavioral,
Management and Social Sciences of the University of
Twente. To collect information on alcohol intoxication,
the NSCK includes all adolescents (age <18 years) with
any amount of alcohol in the blood (concentration
>0.0 g/l). For our analyses, we selected patients who had
been admitted primarily because of alcohol intoxication
and who were unresponsive according to alert, voice,
pain, unresponsive (AVPU) criteria.

Variables

The questionnaire used to collect patient information
contained questions about educational levels (low,
middle, high [as described in the Introduction], and
additional categories [such as only primary school or no
longer attending school]). Educational performance was
measured using the following scale: not repeated,
repeated, and dropped out. In addition, the question-
naire contains questions about the general characteristics
of the adolescent (gender, age), demographic informa-
tion, substance use patterns (age of first alcoholic drink,
smoking) and intoxication characteristics (blood alcohol
content, duration of reduced consciousness, time in hos-
pital and intensive care, and the location of alcohol
consumption).

Participants

From 2007 to 2014, a total of 3,478 cases are usable for
the current analyses (adolescents with acute alcohol
intoxication as the primary reason for hospital treatment,
and with gender and age registered). Other reasons for
admittance were excluded and involve traffic accidents
(N D 105), other accidents (e.g., fractures [N D 138]),
aggression/violence (N D 80), suicide attempts (N D 19),
multiple reasons (N D 23), and vomiting (N D 2). In this

data set of 3,478 patients, we found 37 adolescents (74
cases) who were treated twice for acute alcohol intoxica-
tion. The patient group consists of 3,441 patients; 3,404
single treatments and 37 recidivist treatments. Patients
are 15.3 years of age on average when treated and 51.9%
of the patients are male. Regarding the recidivists, the
average period between the two treatments was 71 days
(ranging from four days to nearly 3.5 years). In the anal-
yses we compare the characteristics and medical treat-
ment of the 37 recidivists with the other 3,317 patients
who were treated just once. Of these 3,317 cases, a usable
educational level was available in 2,412 cases.

Data analysis

All data were analyzed using SPSS for Windows, version
21. We recoded all educational levels into the three cate-
gories “low,” “middle,” and “high,” which resulted in
2,412 usable educational levels for further analyses in the
population of 3,317 patients (73%), and 26 out of the 37
recidivists were recoded in the three categories (70%). To
compare the Dutch distribution on educational levels, a
dummy SPSS file was constructed, including the spread
in the national population (Centraal Bureau voor de
Statistiek [CBS], 2016). We compare the percentages of
distribution for nominal scales chi-square tests (signifi-
cance level p < .05), and scales with independent t-tests
or ANOVA with post hoc Bonferroni.

Results

In this section, first an analysis of the distribution of
school level compared to the Dutch population is pre-
sented. Second, we compare the intoxication characteris-
tics of the three groups of patients with different
educational levels. Next, we analyze the characteristics of
the recidivists and the group of patients treated just
once, and finally, we focus on the educational perfor-
mance of the recidivists.

Distribution of educational level and comparison
of low, middle, and high levels

In the Netherlands, 43.3% of all students below 18 years
of age receive low level education, 28.0% middle level,
and 28.7% high level. In the sample of alcohol-intoxi-
cated youths, the low level is overly represented and the
high level is underrepresented: x2(2, N D 573,379)
D 75.38, p < .001. As depicted in Table 1, hospital-
admitted adolescents with low educational levels are
younger than those from the higher two levels and have
a lower blood alcohol content (BAC) during treatment.
Gender distribution is equal among the three groups.
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A total of 10 different drinking locations were identi-
fied. Most frequently (43% of all cases) the intoxicated
patients reported to have consumed alcohol at a friend’s
home (41% for low education, 44% for middle, and 47%
for high). The second most popular place (24%) to drink
was on the streets, where youngsters in the low education
level drink more often (27%) compared to the other two
levels (both 21%). Other places where youngsters drink
are bars (10%), parental house (9%), and school (parties)
4%. These places are equally popular for the three
groups.

Recidivists versus non-recidivists

As depicted in Table 2, the 37 recidivists are more often
male (73.0%), compared to all patients (51.7% male);
x2(1, N D 3,340) D 5.17, p D .02. The categories of age
when intoxicated, age during the first alcoholic drink,
educational level and performance, percentage smokers,
percentage drug use during drinking event, BAC level,
duration of reduced consciousness, duration of hospitali-
zation and intensive care, percentage who use medicine,
and drinking location are shown to be equal for recidi-
vists (at their first admittance) and all other patients.

Effects of multiple treatments on school
performances

In Table 3, the relevant characteristics for the 37 recidivists
are depicted for the first and second treatment. The average
age significantly increased from 15.08 to 15.76 between
the first and the second treatment: t(72) D –2.70, p < .01.
Notably, the second acute intoxication is more severe, indi-
cated by the period of reduced consciousness lasting twice
as long (two hours versus four hours): t(28) D –2.24, p <

.05. Although educational levels did not significantly change,
six patients (16%) were in a lower educational level than

Table 1. School level related to age, blood alcohol content,
and gender.

Characteristics
Low

(N D 1,218)
Middle

(N D 662)
High

(N D 509)

Sample percentage a* 51.0% 27.7% 21.3%
(N D 2,412)
Dutch population 12- to

18-year-olds*
43.3% 28.0% 28.7%

(N D 570,990) (N D 247,492) (N D 159,847) (N D 163,651)
Average ageb 15.05 (1.11)1 15.32 (1.11)2 15.39 (1.12)2

BAC gram/literb 1.85 (.55)1 1.97 (.56)2 1.99 (.53)2

Gendera n.s.

- Male 50.0% 50.7% 48.5%
- Female 50.0% 49.3% 51.5%

aChi-square (non-significant);
bANOVA, with Bonferroni post hoc. Identical numbers in superscript represent
identical values.
�p < .001.

Table 2. Sociodemographic and medical characteristics recidivists
compared with all patients.

Characteristics
Non-recidivists
(N D 3,404)

Recidivistsa

(N D 37)

Gender b*

- Male 51.7% 73.0%
- Female 48.3% 27.0%

Age during treatment c(SD) 15.32 (1.19) 15.08 (1.12)
Age at first alcoholic

consumption c(SD)
14.04 (1.89) 13.67 (2.76)

Educational level b

- Low 50.8% 50.0%
- Middle 27.8% 19.2%
- High 21.4% 30.8%

Educational performance b

- Not repeated 78.1% 75.0%
- Repeated 19.4% 21.4%
- Dropout 2.5% 3.6%

Smoking b 24.6% 20.0%
Combined drug use during

alcohol intoxication b
11.1% 11.8%

Blood alcohol content
gram/liter c (SD)

1.91 (0.57) 1.81 (0.53)

Duration of reduced
consciousness in hours c

(SD)

2.97 (3.32) 1.96 (1.41)

Days in the hospital c (SD) 0.96 (0.44) 1.05 (0.58)
Days at Intensive Care c (SD) 0.09 (0.39) 0.00 (0.00)
Medication use b 20.2% 16.7%
Place of consumption b

- At parental home 8.4% 8.6%
- At own home 1.0% 2.9%
- At friends’ home 42.3% 42.9%
- On the street 22.0% 31.4%
- In bar/restaurant 12.2% 11.4%

aData from first treatment presented;
bChi-square;
cIndependent sample t-test: all n.s.
�p < .01.

Table 3. Recidivists and treatment characteristics during first and
second admittance.

Characteristics
First Admittance

(N D 37)
Second Admittance

(N D 37)

Age during treatment a(SD) 15.08* (1.12) 15.76* (1.04)
Educational level b

- Low 50.0% 47.8%
- Middle 19.2% 30.4%
- High 30.8% 21.7%

Smoking b 24.6% 20.0%
Combined drug use during

alcohol intoxication b
11.1% 11.8%

Blood alcohol content
gram/liter a (SD)

1.89 (0.57) 1.81 (0.53)

Duration of reduced
consciousness in hours a (SD)

1.96* (1.41) 3.97* (3.24)

Days in the hospital a (SD) 1.05 (0.58) 0.89 (0.46)
Days at Intensive Care a (SD) 0.00 (0.00) 0.00 (0.00)
Place of consumption b

- At parental home 8.6% 3.7%
- At own home 2.9% 3.7%
- At friends’ home 42.9% 44.4%
- On the street 31.4% 18.5%
- In bar/restaurant 11.4% 14.8%

aIndependent sample t-test;
bChi-square.
�p < .01.
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when they were treated the first time. This statistic primarily
reflected students who were in a high-level educational pro-
gram during the first treatment.

Discussion

This study shows that acute alcohol intoxication occurs
more frequently in adolescents with low educational lev-
els, aligning with previous studies suggesting that less-
educated youths consume more alcohol than other
youths (Friestad & Klepp, 2006). When admitted to hos-
pitals, these low-educated patients tend to be younger
and have lower blood alcohol contents than youths in
more highly educated groups. These findings make sense
because these youths begin drinking at a younger age
and their tolerance for alcohol is not well-established
(thus explaining the lower BAC). Second, males are
found to be at higher risk for a subsequent acute alcohol
intoxication treatment, which is in line with previous
studies on severe youth drinking (Laghi et al., 2016).

In general, many adolescents label negative drinking
events as positive experiences, and these negative
events do not lower drinking intentions and behaviors
(Van Hoof, Van den Boom, & De Jong, 2011). This find-
ing is also supported by the data for the second alcohol
intoxication treatment; notably, the patients’ reported
period of unconsciousness was double the length of the
first admittance (approximately four versus two hours).
Despite the fact that the BAC levels were equal during
the two treatments, the consequences were more severe
the second time. This result can be explained by the fact
that other circumstances were different in the second
event (e.g., drinking various types of drinks in a mix or a
different pace of drinking). Because this study did not
examine the specific reasons for the patients’ longer
period of reduced consciousness, this issue could be the
subject of future investigations.

The group of recidivists was small (37 adolescents),
thereby making solid analyses challenging. However, the
trend showing a more severe second intoxication event,
as well as a possible decrease in the educational level of
six adolescents (16%), is worrisome. These findings
regarding development raise serious concerns that must
be investigated further.

Limitations

In our recidivist data, we only see the tip of the iceberg
regarding the effects of the first intoxication event, and
numerous unknowns remain. We did not study what
happened concerning the drinking behavior of the other
3,317 adolescents. We do not know whether these ado-
lescents use more (illicit) drugs than their peers, and

how their attitudes toward alcohol and other drugs
might have been influenced. Therefore, a long-term
tracking study of these teens would be valuable.

Conclusion

Alcohol intoxication is more strongly represented in stu-
dents with “low” educational levels, represented at an
average rate in students with “middle” educational levels,
and less represented in students with “high” educational
levels. Gender is distributed equally among the three
school levels. Adolescents with lower schooling levels
tend to be younger and have lower blood alcohol con-
tents than other educational groups when admitted to
the hospital.

The 37 recidivists (1.1% relapse percentage) are more
often male. During the second hospital admittance, their
period of unconsciousness is twice as long as during the
first treatment (four versus two hours). In the recidivist
sample, six patients showed a decline in educational level
at the second admittance.

Although the study’s numbers are small, we find
strong indications that extensive alcohol use causes a
decrease in school performance.

In conclusion, acute alcohol intoxication in (Dutch)
youths remains a prevalent issue. We recommend the fol-
lowing: (a) additional resources for medical treatment and
research, resulting in better treatment and more research
(preferably a clinical monitoring system); (b) stronger
enforcement and increased penalties for both on-premise
and off-premise alcohol outlets when selling alcohol to
underage people; and (c) additional and improved preven-
tion programs aimed at youths and parents.

References

Casswell, S., Pledger, M., & Hooper, R. (2003). Socioeconomic
status and drinking patterns in young adults. Addiction, 98,
601–610. doi:10.1046/j.1360-0443.2003.00331.x

Centraal Bureau voor de Statistiek (CBS). (2016). Dutch
national database. Retrieved from http://statline.cbs.nl/Stat
Web/publication/?PAD80040ned)

Diestelkamp, S., Kriston, L., Arnaud, N., Wartberg, L., Sack, P.-
M., H€arter, M., & Thomasius, R. (2015). Drinking patterns
of alcohol intoxicated adolescents in the emergency depart-
ment: A latent class analysis. Addictive Behaviors, 50, 51–
59. doi:10.1016/j.addbeh.2015.06.009

Ellickson, P. L., Tucker, J. S., & Klein, D. J. (2003). Ten-year
prospective study of public health problems associated with
early drinking. Pediatrics, 111, 949–955. doi:10.1542/
peds.111.5.949

Friestad, C., & Klepp, K. I. (2006). Socioeconomic status and
health behaviour patterns through adolescence: Results
from a prospective cohort study in Norway. The European

JOURNAL OF CHILD & ADOLESCENT SUBSTANCE ABUSE 45

https://doi.org/10.1046/j.1360-0443.2003.00331.x
http://statline.cbs.nl/StatWeb/publication/?PA=80040ned)
http://statline.cbs.nl/StatWeb/publication/?PA=80040ned)
http://statline.cbs.nl/StatWeb/publication/?PA=80040ned)
http://statline.cbs.nl/StatWeb/publication/?PA=80040ned)
https://doi.org/10.1016/j.addbeh.2015.06.009
https://doi.org/10.1542/peds.111.5.949
https://doi.org/10.1542/peds.111.5.949


Journal of Public Health, 16, 41–47. doi:10.1093/eurpub/
cki051

Geckova, A., Van Dijk, J. P., Groothoff, J. W., & Post, D.
(2002). Socio-economic differences in health risk behaviour
and attitudes towards health risk behaviour among Slovak
adolescents. Sozial- Und Praventivmedizin, 47, 233–239.
doi:10.1007/BF01326404

Hagquist, C., Sundh, M., & Eriksson, C. (2007). Smoking habits
before and after the introduction of a minimum age law for
tobacco purchase: Analysis of data on adolescents from
three regions of Sweden. Scandinavian Journal of Public
Health, 35, 373–379. doi:10.1080/14034940701256925

Heffernan, T., & O’Neill, T. (2012). Time based prospective
memory deficits associated with binge drinking: Evidence
from the Cambridge Prospective Memory Test (CAM-
PROMPT). Drug and Alcohol Dependence, 123(1–3), 207–
212. doi:10.1016/j.drugalcdep.2011.11.014

Ko�scielniak, B., & Tomasik, P. J. T. (2016). Children with alco-
hol intoxication in Cracow, Poland. Journal of Addictive
Diseases, 35, 154–156. doi:10.1080/10550887.2015.1136493

Laghi, F., Baumgartner, E., Baiocco, R., Kotzalidis, G., Piacen-
tino, D., Girardi, P., & Angeletti, G. (2016). Alcohol intake
and binge drinking among Italian adolescents: The role of
drinking motives. Journal of Addictive Diseases, 35, 119–
127. doi:10.1080/10550887.2015.1129703

Latvala, A., Rose, R. J., Pulkkinen, L., Dick, D. M., Korhonen,
T., & Kaprio, J. (2014). Drinking, smoking, and educational
achievement: Cross-lagged associations from adolescence to
adulthood. Drug and Alcohol Dependence, 137, 106–113.

Miller, J. W., Naimi, T. S., Brewer, R. D., & Jones, S. E. (2007).
Binge drinking and associated health risk behaviors among

high school students. Pediatrics, 119, 76–85. doi:10.1542/
peds.2006-1517

Petit, G., Maurage, P., Kornreich, C., Verbanck, P., & Cam-
panella, S. (2014). Binge drinking in adolescents: A
review of neurophysiological and neuroimaging research.
Alcohol and Alcoholism, 49(2), 198–206. doi:10.1093/
alcalc/agt172

Richter, M., & Leppin, A. (2007). Trends in socio-economic
differences in tobacco smoking among German schoolchil-
dren, 1994–2002. The European Journal of Public Health,
17, 565–571. doi:10.1093/eurpub/ckm010

Tapert, S. F., Caldwell, L., & Burke, C. (2004). Alcohol and the
adolescent brain: Human studies. Alcohol Research Health,
28, 205–212.

Van Hoof, J. J., Van den Boom, S. G. M., & De Jong, M. D. T.
(2011). Making sense of alcohol experiences. Young
adolescents’ accounts of alcohol-related critical incidents.
Addictive Behaviors, 36, 849–854.

Van Hoof, J. J., Van Zanten, E., & Van der Lely, N. (2013).
Four Years of Reports of Alcohol Related Harm to
Pediatricians in the Netherlands. Journal of Child &
Adolescent Substance Abuse, 24, 191–197.

Verdurmen, J., Monshouwer, K., van Dorsselaer, S., Lokman,
S., Vermeulen-Smit, E., & Vollebergh, W. (2011). Youth
and risky behavior. Core data 2011. Utrecht, Netherlands:
Trimbos-instituut.

Vereecken, C. A., Maes, L., & De Bacquer, D. (2004). The influ-
ence of parental occupation and the pupils’ educational
level on lifestyle behaviors among adolescents in Belgium.
Journal of Adolescent Health, 34, 330–338. doi:10.1016/
S1054-139X(03)00301-X

46 J. J. VAN HOOF ET AL.

https://doi.org/10.1093/eurpub/cki051
https://doi.org/10.1093/eurpub/cki051
https://doi.org/10.1007/BF01326404
https://doi.org/10.1080/14034940701256925
https://doi.org/10.1016/j.drugalcdep.2011.11.014
https://doi.org/10.1080/10550887.2015.1136493
https://doi.org/10.1080/10550887.2015.1129703
https://doi.org/10.1542/peds.2006-1517
https://doi.org/10.1542/peds.2006-1517
https://doi.org/10.1093/alcalc/agt172
https://doi.org/10.1093/alcalc/agt172
https://doi.org/10.1093/eurpub/ckm010
https://doi.org/10.1016/S1054-139X(03)00301-X
https://doi.org/10.1016/S1054-139X(03)00301-X

	Abstract
	Introduction
	Method
	Variables
	Participants
	Data analysis

	Results
	Distribution of educational level and comparison of low, middle, and high levels
	Recidivists versus non-recidivists
	Effects of multiple treatments on school performances

	Discussion
	Limitations
	Conclusion
	References

