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Inconsistencies Between Actual and Estimated Blood
Alcohol Concentrations in a Field Study of College
Students: Do Students Really Know How Much They
Drink?
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Background: Alcohol use by college students is commonly measured through the use of surveys. The
validity of such data hinge on the assumption that students are aware of how much alcohol they actually
consume. Recent studies call this assumption into question. Students tend to overestimate the appropriate
sizes of standard drinks, suggesting that they might underestimate how much alcohol they consume. If this
is true, then students’ actual blood alcohol concentrations (BACs) should be higher than BACs estimated
based on self-report data. The present study examined this issue

Methods: Breathalyzer readings and self-reported drinking data were collected from 152 college stu-
dents during the fall of 2004. Estimated BACs were calculated by means of a standard formula, and the
relation between actual and estimated BACs was examined. Factors contributing to discrepancies between
the two values were identified

Results: Estimated BAC levels were significantly higher, not lower, than breath BAC measures. The
accuracy of estimated BACs decreased as the number of drinks and amount of time spent drinking
increased. Being male and drinking only beer predicted greater accuracy of estimated BACs Conclusions:
Although laboratory data suggest that students underestimate how much they drink, the hypothesis was not
supported by data collected in the field. It appears that students might actually overestimate rather than
underestimate their levels of consumption when surveyed in the midst of a night of drinking. The findings
corroborate observations made by other researchers and suggest that the findings of laboratory studies on
college drinking do not necessarily extend to real-world settings.
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INTRODUCTION

LCOHOL MISUSE ON college campuses remains a
pervasive problem. Each year, thousands of stu-

dents are killed or injured in alcohol-related incidents
(Hingson et al., 2002). Vandalism, riots, and sexual assaults
on college campuses, all linked to alcohol, frequently make
the national headlines. Most of what is known about college
drinking comes from self-report survey data (Johnston et
al., 2004; Wechsler et al., 2002). Several assumptions must
be made when using survey data to study college drinking
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and to determine the relative risks associated with various
levels of consumption. One such assumption is that self-
reported drinking data are accurate. If students’ estimates
of their own drinking levels were inaccurate, researchers
would need to reevaluate the use of survey data for study-
ing college drinking.

Recent studies raise questions about the validity of self-
reported drinking data. White et al. (2003; 2005) observed
that many college students do not know the definitions of
standard servings of alcohol. When asked to either pour
single servings of alcohol or to state the amount of alcohol
in a single serving, students tend to overestimate the
amount of alcohol that should be present. In one study
(White et al., 2005), on average, students indicated that the
amount of liquor in a single mixed drink should be 4.5
ounces rather than the standard 1.25 or 1.5 ounces. Cor-
recting students’ misperceptions of single-serving sizes led
them to alter their self-reported drinking levels, suggesting
that their initial self-reported drinking levels were inaccu-
rate.

If, as laboratory studies suggest, students underestimate
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how much they drink, then they should reach higher blood
alcohol concentrations (BACs) than expected, based on
their self-reported drinking data during a typical night.
Under controlled conditions, modified versions of the Wid-
mark formula can accurately estimate actual BAC levels in
subjects by using their weight, gender, number of drinks
consumed, and amount of time during which the consump-
tion occurred (NHTSA, 1994). To date, very few field
studies have examined whether estimated BAC levels ac-
curately predict actual BAC levels. Thombs et al. (2003)
measured BAC levels in college students returning to their
residence halls after a night of drinking. Estimated BACs
were compared with actual BACs, but the estimates were
provided by the subjects themselves and not calculated
using established formulas. Students’ intuitions about their
BACs were relatively accurate. However, without calculat-
ing formal estimates of students’ BACs, it is impossible to
know whether students were truly aware of how much they
had consumed.

Carey and Hustad (2002) measured BAC levels by using
breath samples in a convenience sample of 44 individuals
walking in an area with a high density of restaurants and
bars. Roughly two-thirds of the subjects were college stu-
dents, and the majority of the sample consisted of male
students. Subjects were called the next day and asked to
provide information about how much they drank the night
before. Estimated BAC levels were calculated by using a
modified version of the Widmark formula endorsed by the
National Highway Traffic Safety Administration (NHTSA).
Overall, estimated and actual BAC levels were statistically
similar, though the estimated values tended to run higher
than actual levels. This finding suggests that students over-
estimated rather than underestimated how much they
drank. The authors found that the discrepancy between
estimated and actual BAC levels was greater at higher
levels of intoxication, suggesting that the accuracy of self-
reported drinking data decreases as consumption increases.
The generalizability of the outcomes is severely limited by
several factors. First, only 44 subjects were assessed, and
nine of those subjects had BAC levels of 0.0%. Subjects
were only recruited from an area of campus adjacent to
bars, and a large percentage of subjects were older than
college age. Further, consumption data were collected the
following day. Given the impact of alcohol on memory, the
fact that hangovers compromise memory, and the fact that
subjects might have consumed more alcohol after providing
the breath samples, the accuracy of such data could be
severely diminished.

In the current project, actual BAC levels were collected
from college students walking on campus on Thursday
through Saturday nights. Estimated BAC levels were cal-
culated on the basis of self-reported consumption data.
Estimated and actual BAC levels were compared to deter-
mine whether students’ self-reported drinking data yielded
accurate information about their levels of consumption.
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METHODS

Subjects and Procedures

Data were collected from 152 undergraduate students walking on
campus at a private university in the south between 11 pm and 2 am on
Thursday, Friday, and Saturday during the fall semester of 2004. Subjects
were approached by two female undergraduate research assistants and
asked if they would be interested in participating in a brief study in which
their blood alcohol concentrations were recorded. Subjects were then
asked basic questions about how many drinks they had during the evening,
what time they started drinking, how long it had been since their last drink,
what types of drinks they had consumed, how much they weighed, and
their year in school. Only subjects that reported consuming alcohol during
the evening were included in the study. After these data were collected,
subjects’ blood alcohol concentrations were assessed with the use of an
Alcosensor i.v. (Intoximeters, Inc.). The unit was calibrated immediately
before the beginning of the experiment. A minimum of 15 minutes was
required to pass between the time of the subject’s last drink and when the
breath sample was taken.

All subjects were 18 years of age or older, and the study was approved
by the Institutional Review Board at the University.

Variables and Statistical Analyses

Descriptive statistics were first calculated to examine basic demo-
graphic data and students’ self-reported drinking habits. Of the 152 un-
dergraduate students tested, 48 were female (32%) and 104 were male
(68%). Ages ranged from 18 to 23 years, with an average of 19.7 years (SD
= 1.46). One hundred twenty-four students (82%) were white, eight (5%)
were Asian Americans, 13 (9%) were black, and six (4%) were classified
as other. Forty-eight students (32%) were freshmen, 22 (15%) were
sophomores, 14 (9%) were juniors, and 68 (45%) were seniors.

A modified version of the Widmark formula endorsed by the NHTSA
(1994) (Perkins et al., 2001) was used to calculate estimated BAC values
from self-reported drinking data. A paired ¢ test was used to determine
whether estimated and actual BAC levels differed. The Pearson correla-
tion coefficient was calculated to determine if the two values were highly
related, even if statistically different overall.

Linear regression analyses were performed to determine whether de-
mographic characteristics or drinking levels influenced the amount of
discrepancy between estimated and actual BAC levels. Categoric indepen-
dent measures consisted of gender (male = 0, female = 1), year in school
(freshman = 0, sophomore = 1, junior = 2, senior = 3), what the
individual drank that evening (beer alone = 0, beer and/or other = 1), and
ethnicity. Given the predominance of white students in the sample, eth-
nicity was collapsed into two groups for analyses: white and nonwhite
(white = 0, nonwhite = 1). Noncategoric independent measures consisted
of how many drinks the individual had during the evening and the total
amount of time the individual spent drinking that night.

All analyses were performed with the use of SPSS 11.0 (SPSS, Chicago,
IL), with an -level of 0.05 for significance (Fig. 1).

RESULTS

On average, students consumed 5.60 (SD = 3.26) drinks
over 2.61 (SD = 2.11) hours. Average estimated BACs
were 0.12% (SD = 0.07), whereas average BACs assessed
by breath samples were 0.09% (SD = 0.046). Although all
subjects reported drinking during the evening, nine had
actual and estimated BAC levels of 0.00%. Data from these
subjects were not included in analyses comparing actual
and estimated BAC levels. Overall, estimated BAC levels
were significantly higher than actual BAC levels [t (142) =
5.27, p < 0.001)], yet the two measures were significantly
correlated (R? = 0.22, p < 0.001).
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Figure 1. Estimated BACs calculated on the basis of students’ self-reported
drinking levels were significantly correlated with BACs assessed by means of a
breathalyzer. Overall, estimated BACs were significantly higher than actual BACs,
suggesting that students might overestimate how much alcohol they consumed.
The discrepancy between actual and estimated BACs increased with the number
of drinks that students consumed and the amount of time they spent drinking.
Discrepancies were smaller among male students and students who drank only
beer during that particular evening (all p = 0.05)
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Figure 2. Discrepancy between actual and estimated BACs was smaller
among students who consumed only beer before being tested. This probably is
attributable to the fact that students tend to be more aware of standard servings sizes
for beer than other types of alcoholic beverages and that beer tends to be served in
quantities closer to standard serving sizes than other beverages. These factors would
make it easier for students to keep track of how much they had to drink, which would
increase the accuracy of self-reported drinking levels (p < 0.05).

Linear regression [R? = 0.49, F (6,136) = 22.11, p < 0.001,
Tolerance values >0.50 indicated that estimated BAC levels
were more accurate for male students (f = 5.35, p < 0.001)
and students who drank beer only (¢ = 2.17, p < 0.05) and that
the accuracy of estimated BAC levels decreased as the num-
ber of drinks (+ = -10.17, p < 0.001) and the amount of time
spent drinking (¢ = 4.33, p < 0.001) increased (Fig. 2).

DISCUSSION

Recent laboratory studies suggest that college students
might underestimate how much they drink (White et al.,
2003; 2005). If findings from these studies have real-world
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implications, then students should reach higher BACs than
expected, based on their self-reported consumption during
a particular night of drinking. Surprisingly, in the present
study, we observed exactly the opposite. Blood alcohol
concentrations estimated from self-report data were signif-
icantly higher than actual BAC readings. The data suggest
that students might actually overestimate rather than un-
derestimate their levels of consumption.

There are several potential explanations for the discrep-
ancy between actual and estimated BAC levels observed in
the present study. The modified version of the Widmark
formula is commonly used to estimate BAC levels (Carey
and Hustad, 2002; Perkins et al., 2001; White et al., 2004),
and it is widely accepted that the formula can accurately
model true BAC levels when accurate information is en-
tered into the equation (Iffland and Jones, 2002; NHTSA,
1994). However, some authors have reported that the for-
mula is far from perfect. Friel et al. (1995) gave fixed doses
of alcohol to male and female college students and then
measured their BAC levels by using a breathalyzer over the
course of two hours. Their observations suggest that the
Widmark formula might slightly overestimate subjects’
BAGCs but by less than the BAC produced by half of a
standard drink. In contrast to the findings of Friel et al.
(1995), Davies and Bowen (2000) reported that formulas
used to predict BAC levels tend to underestimate subjects’
true BAC levels. They used two different models, one using
only gender, weight, and levels of consumption, as in the
current study, and one involving a more complex analysis in
which factors such as height and age were also taken into
consideration. Both formulas produced estimated BAC lev-
els that were too low. Thus, although it is possible that
imperfections in the formula used in the current study and
others contributed to the discrepancy between estimated
and actual BAC levels, the nature of this contribution is
unclear. Further, it is highly unlikely that the contribution
could account for the large differences between estimated
and actual BACs observed in the current study.

The breathalyzer used in the current study was calibrated
before testing, and its accuracy was compared with that of
another recently calibrated device, significantly limiting the
possibility that error in the device contributed to the dis-
crepancy between estimated and actual BACs. It is widely
accepted that breathalyzer readings closely approximate
true blood alcohol levels (Gullberg, 2003). A standard de-
lay of 15 minutes was required between the time that a
subject took their last sip of alcohol and the time that the
breathalyzer reading was taken. Even if this delay were too
short, the resulting BAC would be expected to be higher
rather than lower than the estimated BAC. Thus, assuming
that both the formula and the breathalyzer were essentially
accurate, it seems likely that students provided inaccurate
information pertaining to at least one of the variables in the
equation.

To approximate BAC levels by using formulas such as
the one used in the current study, a researcher must enter
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several values into the modified Widmark formula, includ-
ing gender, weight, number of hours spent drinking, and
amount of alcohol consumed (NHTSA, 1994; Perkins et al.,
2001; White et al., 2004). We found that BACs estimated by
using this formula were significantly higher than BACs
measured with a breathalyzer. It is possible that students
tended to underestimate the amount of time they spent
drinking, which would lead to spuriously high estimated
BAC levels. Errors in estimates of time spent drinking
could have increased as the night progressed and thus
contributed to the observed increase in discrepancies be-
tween estimated and actual BACs with longer drinking
sessions. It is also possible that students did not accurately
report their weight. This would have contributed to both
the higher overall estimated BACs relative to actual BACs
and to increases in the discrepancy between the two values
with increasing numbers of drinks. A third potential con-
tributor to the discrepancy between estimated and actual
BAG: is inaccurate reporting of the number of drinks that
students consumed. Higher estimated BACs would result if
students overestimated how much they drank. Although
inconsistent with our hypothesis, the data are consistent
with those reported by Carey and Hustad (2002). Those
researchers observed a trend toward larger overall esti-
mated BAC levels relative to observed BAC levels, and the
size of the discrepancy increased with levels of self-
reported consumption.

The gender of the drinker had a notable impact on the
consistency between estimated and actual BACs in the
current study. Male students were significantly more likely
than female students to have their reported BACs agree
with their actual BACs. This could stem from several fac-
tors linked to gender, including drinking experience and
accuracy of self-reported weights. Men tend to drink more
often and more heavily than do women (Johnson et al.,
2004). Consequently, male drinkers might be better than
female drinkers at keeping track of their levels of consump-
tion during a given night. It is also possible that male
students tended to report their weights more accurately
than did female students. Indeed, previous research sug-
gests that women are more likely than men to underreport
their weight (Betz et al., 1994). As discussed above, under-
reporting body weight would lead to spuriously high esti-
mated BAC levels.

In contrast to the gender effect observed here, Sommers
et al. (2000) reported that men were more likely than
women to underreport how much alcohol they consumed,
leading men to exhibit higher actual BACs than estimated
BACGs. However, these data were collected in a hospital
setting from subjects being treated for unintentional
alcohol-related injuries. The impact of the setting and cir-
cumstances could have influenced the likelihood that sub-
jects would provide accurate data regarding their levels of
consumption. Among subjects leaving taverns and bars,
Meier et al. (1987) observed that as in the current study,
male students’ reports of consumption were more consis-
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tent with their actual BACs than were those from female
students.

The type of beverage that students consumed contrib-
uted to the magnitude of the discrepancies between esti-
mated and actual BACs. Specifically, those who drank beer
alone exhibited more accurate estimated BACs. Previous
studies have revealed that students pour single servings of
beer more accurately than single servings of other drinks,
and students are also more familiar with the standard
serving size of beer relative to other drinks (White et al.,
2003; and White et al., 2005, in press). In addition, beer is
often consumed in cans and bottles, which are, on average,
close to a standard serving. Thus, the greater accuracy of
estimated BACs in beer drinkers might be related to the
fact that it is easier to keep track of how much alcohol one
consumes if drinking beer versus wine and spirits, which
tend to have greater variability in alcohol concentrations
and serving sizes (White et al., 2005, in press).

In two previous studies from our laboratory, college
students were found to significantly overestimate how
much alcohol should be present in a single drink. When
asked to pour single servings of different types of alcohol
beverages, students poured drinks that were too large
(White et al., 2003; 2005). When asked to simply define
standard drinks in terms of fluid ounces, students tended to
overstate the number of ounces that should be present. For
instance, the average number of ounces of liquor in
student-defined mixed drinks was 4.5 ounces rather than
the 1.25 or 1.5 ounces in actual standard drinks (White et
al., 2005). When students were provided with feedback
regarding the discrepancies between their definitions of
drinks and the actual definitions of drinks, they tended to
revise their self-reported levels of consumption to reflect
their new knowledge. This led to a significant increase in
self-reported levels of consumption. Based on these obser-
vations, we hypothesized that students tend to underesti-
mate how much alcohol they consume. The present study
was undertaken to assess whether findings from the labo-
ratory had real-world implications. We hypothesized that if
students really do underestimate how much they drink,
then their actual BACs should be higher than expected,
based on self-reported levels of consumption during a par-
ticular night of drinking. The findings did not support the
hypothesis. Students’ actual BACs tended to be lower than
expected, based on self-reported consumption. The find-
ings suggest that despite the fact that students have diffi-
culty accurately defining single servings of alcohol in a
laboratory setting, their lack of knowledge regarding stan-
dard drink sizes does not seem to lead them to achieve
higher BAC levels than expected, based on their self-
reported levels of consumption. If anything, they tend to
overestimate rather than underestimate their true drinking
levels during a particular night.

It is worth noting that the discrepancy between estimated
and actual BAC levels, though in the opposite direction of
what was anticipated, provides further evidence that stu-
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dents’ survey responses are inaccurate. Whether in the lab
or in the field, students’ self-reported drinking levels ap-
pear to be inconsistent with how much they actually drink.
Laboratory data suggest that they underestimate their true
levels of consumption, whereas data collected in the field
suggest that they might overestimate how much they con-
sume. Error in either direction creates a problem for re-
searchers using survey data to assess college drinking levels.
Educating college students about the correct definitions of
standard drinks should help them provide more accurate
information on alcohol surveys, which will help researchers
paint a more accurate picture of college drinking.
Lange and Voas, 2001
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