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1. Introduction
Alcohols are used in many areas, such as medicine and 
industry. They may be naturally found in some fruits and 
vegetables secondary to fermentation (1–3). Ethyl alcohol, 
a widely seen type of alcohol, can easily spread to the 
tissues of the human body because of its small size and 
water solubility (4). Alcohol causes many effects for the 
body (5).

After its intake, ethanol is directly absorbed by stomach 
and intestines and reaches the brain within minutes (6,7). 
The volume of ethanol’s distribution in the body is related 
to its distribution coefficient and blood concentration (8). 
Ethanol is metabolized at an average hourly rate of 12–20 
mg/dL (1,4). The majority of alcohol is metabolized in the 
liver in 3 ways (9). 

Usually laws impose certain restrictions on driving in 
traffic under the effects of alcohol (1). According to the 
traffic laws in Turkey, professional drivers are prohibited 
from driving when they are under the influence of alcohol, 

while nonprofessional drivers are allowed to drive vehicles 
at blood alcohol levels of up to 50 mg/dL (10–12). 

Some previous studies have shown that the use of 
certain nonalcoholic beverages or medications may cause 
positive breath alcohol results in individuals who had not 
consumed any alcohol in reality (2,13–15). 

The aim of this study was to determine whether 
certain traditional fermented foods and frequently used 
medications in Turkey could contribute to false positive 
breath alcohol results and whether these foods and 
medications could affect the measurements performed 
with a breathalyzer. The foodstuffs and medications used in 
our study are readily available in markets and pharmacies. 

2. Materials and methods
A total of 33 subjects, including 16 men and 17 women, 
were selected for this study. Subjects were selected among 
individuals without any diseases or alcohol intake within 
the previous 24 h.
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By taking into account the fact that certain medications 
and cosmetic products may affect breath alcohol levels, 
medications with alcohol (at levels used for treatment) and 
some cosmetics, including cologne, were included in this 
study, along with various foodstuffs.

Before the beginning of the study, the subjects were 
first asked whether they had used any alcohol in the past 
few days. The subjects were then provided with 100 mL 
of water to rinse their mouths, and a starting point (or 
zero point) for the study was thus set. All subjects were, 
successively, given a glass (approximately 200 mL) of 
şalgam (fermented turnip juice), boza (a slightly fermented 
millet drink), kefir (a fermented milk drink), soda, yogurt, 
and orange juice to drink, and also a pickled cucumber to 
eat. They were also asked to rinse their mouths with 50 mL 
of vinegar for 15 s. 

Among the medications and cosmetic products used 
in this study, Basiscreme, cologne, and zinc oxide cream 
were applied around the lips; Strepsils cough drops and 
Dişinol (a solution for relieving toothaches that contains 
phenol and ethyl alcohol) were administered orally; and 
Siccaprotect was administered in single drops. Cologne 
(the cosmetic product) was administered by pouring 5 mL 
on the palms of the hands, while Dişinol was administered 
by using 1 mL drops on cotton balls. Three-hour intervals 
were allowed between 2 substances being administered in 
succession. Measurements were performed at 0, 1, 3, 5, 15, 
and 30 min following ingestion or administration. 

As law-enforcement officers in Turkey mainly use Lion 
brand breathalyzers, the SD-400P model Lion breathalyzer 
was used for this study. The Lion SD-400P model 
breathalyzers were purchased by the Marmara University 
Scientific Research Committee, which also financed this 
study. Ethics committee approval for this study was given 
by the ethics committee of the same university. 

The analysis of the substances used in this study, 
such as yogurt, boza, kefir, orange juice, vinegar, pickled 
cucumbers, and soda, was performed by the Department 
of Science Forensic Toxicology Laboratory of the İstanbul 
University Institute of Forensic Science. The results of the 
measurements are provided in Figure 1. 

The alcohol content of the medications and cologne 
was determined from their package inserts. Parametric 
tests were used for individuals whose test results displayed 
normal distribution, while nonparametric tests were used 
for individuals whose tests results did not display normal 
distribution. SPSS 11 was used for statistical analyses. 

 
3. Results
A total of 33 subjects, including 16 men (48.5%) and 17 
women (51.5%), participated in this study. Data regarding 
the average age of the 33 subjects participating in this 
study are shown according to sex in Table 1.

A total of 14 different substances were used in this 
study, which included 8 foodstuffs, 5 medications, and a 
cosmetic product. Among the substances that were used, no 
alcohol was identified in the breath alcohol measurements 
performed at 1, 3, 5, 15, and 30 min with the following 
foodstuffs: boza, kefir, yogurt, şalgam, soda, pickled 
cucumber, orange juice, and vinegar. Similarly, no alcohol 
was identified in the measurements performed with the 
following medications: Strepsils pastilles, Basiscreme, zinc 
oxide cream, and Siccaprotect. 

Alcohol was identified in the breath alcohol 
measurements performed on individuals administered 
cologne and Dişinol. These measurements are shown in 
Table 2.

The breath alcohol levels measured in 33 subjects at 1, 
3, and 5 min during the tests performed with cologne and 
Dişinol are shown according to sex in Tables 3 and 4. 

 The change in breath alcohol levels over time for 
cologne and Dişinol (which gave positive breath alcohol 
results during measurements) is shown in Figure 2a. 

The change in positive breath alcohol results obtained 
during measurements performed with cologne and Dişinol 
are shown below according to sex in Figures 2b and 2c.
 3.1. Statistical analyses
For the breath alcohol level values measured at 1, 3, and 
5 min with cologne and Dişinol, testing for adherence to 
normal distribution was performed using the 1-sample 
Kolmogorov–Smirnov Test. As the values measured at 1 
min displayed normal distribution, the t-test was used as 
a parametric test; as the values measured at 3 and 5 min 
did not display normal distribution, the Mann–Whitney 
U test was used as a nonparametric test.

Measurements performed at 1 min revealed results 
that were statistically significant in favor of cologne (P = 
0.000). No statistically significant difference was identified 
between the values measured for cologne and Dişinol at 
3 min (P = 0.301). When the values measured at 5 min 
were evaluated, a statistically significant difference was 
identified in favor of Dişinol (P = 0.012). An evaluation of 
whether there were any differences in the measurements 
for Dişinol and cologne with regards to sex revealed the 
following observations. 
3.1.1. For men 
The test results revealed a statistically significant difference 
in favor of cologne at 1 min (P = 0.000; odds ratio 95% CI 
= 0.19668–0.45832), no statistically significant difference 
between cologne and Dişinol at 3 min (P = 0.141; odds 
ratio 95% CI= –0.07347 to 0.01097), and a statistically 
significant difference in favor of Dişinol at 5 min (P = 
0.021; odds ratio 95% CI = –0.03791 to –0.00334). 
3.1.2. For women 
The test results revealed a statistically significant difference 
in favor of cologne at 1 min (P = 0.000; odds ratio 95% CI 
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= 0.22252–0.52571), no statistically significant difference 
between cologne and Dişinol at 3 min (P = 0.672; odds 
ratio 95% CI = –0.03101 to 0.04748), and no statistically 
significant difference between cologne and Dişinol at 5 
min (P = 0.275). 

4. Discussion 
Alcohol is a substance that begins to affect the coordination 
and judgment of the user shortly after its intake, secondary 
to its effects on nervous system. Although alcohol’s effects 
on other organs and systems are significant, its effects on 
the nervous system are particularly important due to the 

associated increase in the risk for traffic accidents (1,16,17).
Alcohol may be added as an additive during the 

bottling of some beverages to increase their fluidity 
(18). Additionally, fermentation may also increase the 
alcohol content of foods (19). There are many studies 
in the literature that have described the alcohol content 
of foodstuffs (2,13,14). According to the results of tests 
performed by the Scientific and Technological Research 
Council of Turkey (TÜBİTAK) Marmara Research Center 
in Gebze upon the request of the Consumers’ Union in 
Turkey, alcohol was identified in certain foodstuffs (20). 
Moreover, certain medications may also contain alcohol 

Figure 1. English translation of the document listing the alcohol content of certain substances used 
in this study.
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Table 2. The tests results for the cologne and Dişinol.

Dişinol* Cologne*

Numbered 
participants Age Sex 0 min 1 min 3 min 5 min 15 min 30 min 0 min 1 min 3 min 5 min 15 min 30 min

P - 1 60 Male 0 0.3 0.12 0.05 0 0 0 0.91 0 0 0 0
P - 2 22 Female 0 0.1 0 0 0 0 0 0.3 0.09 0 0 0
P - 3 49 Male 0 0.05 0 0 0 0 0 0.49 0 0 0 0
P - 4 32 Male 0 0.1 0.03 0 0 0 0 0.54 0.11 0 0 0
P - 5 35 Male 0 0.22 0 0 0 0 0 0.24 0 0 0 0
P - 6 50 Female 0 0.1 0.09 0.06 0 0 0 0.62 0 0 0 0
P - 7 39 Female 0 0.37 0 0 0 0 0 0.19 0 0 0 0
P - 8 48 Female 0 0.06 0 0 0 0 0 0.34 0.12 0 0 0
P - 9 53 Female 0 0.11 0.1 0 0 0 0 0.3 0 0 0 0
P - 10 41 Female 0 0.2 0.13 0.07 0 0 0 0.76 0.18 0.04 0 0
P - 11 24 Male 0 0.19 0 0 0 0 0 0.89 0.05 0 0 0
P - 12 60 Male 0 0.24 0.1 0.04 0 0 0 0.34 0 0 0 0
P - 13 33 Female 0 0.08 0.05 0 0 0 0 0.26 0 0 0 0
P - 14 27 Female 0 0.12 0 0 0 0 0 0.38 0 0 0 0
P - 15 55 Male 0 0.08 0.05 0 0 0 0 0.42 0.09 0 0 0
P - 16 35 Male 0 0.21 0.13 0.06 0 0 0 0.43 0 0 0 0
P - 17 37 Female 0 0.09 0 0 0 0 0 0.22 0 0 0 0
P - 18 29 Female 0 0.08 0.07 0.05 0 0 0 0.32 0.13 0.07 0 0
P - 19 27 Female 0 0.09 0.09 0.08 0 0 0 0.34 0.12 0.04 0 0
P - 20 30 Female 0 0.13 0.06 0 0 0 0 0.21 0 0 0 0
P - 21 24 Female 0 0.12 0.06 0 0 0 0 1.04 0.05 0 0 0
P - 22 41 Female 0 0.09 0 0 0 0 0 0.43 0 0 0 0
P - 23 60 Female 0 0.06 0.06 0.06 0 0 0 1.09 0 0 0 0
P - 24 49 Male 0 0.16 0.12 0.05 0 0 0 0.45 0.13 0 0 0
P - 25 43 Male 0 0.22 0.13 0.04 0 0 0 0.35 0 0 0 0
P - 26 27 Male 0 0.26 0.17 0.05 0 0 0 0.56 0.18 0.08 0 0
P - 27 27 Male 0 0.08 0.03 0 0 0 0 0.34 0 0 0 0
P - 28 46 Male 0 0.18 0.13 0 0 0 0 0.38 0.06 0 0 0
P - 29 55 Female 0 0.05 0 0 0 0 0 0.94 0.1 0 0 0
P - 30 26 Male 0 0.18 0.11 0.05 0 0 0 0.23 0 0 0 0
P - 31 31 Male 0 0.16 0 0 0 0 0 0.34 0.08 0 0 0
P - 32 47 Female 0 0.11 0.09 0.09 0 0 0 0.58 0.15 0.04 0 0
P - 33 24 Male 0 0.1 0.08 0.07 0 0 0 1.06 0 0 0 0

*: The measurements are in g/L.

Table 1. The mean age of the participants according to sex.

Sex Minimum age Maximum age Mean age Standard deviation

Male 24 60 38.94 12.79
Female 22 60 39.00 11.69
Total 22 60 38.97 12.04
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(21–23). The human body naturally produces trace 
amounts of endogenous alcohol, as well (24,25). The 
alcohol content of the foodstuffs used during our study 
was determined with samplings performed by the İstanbul 
University Institute of Forensics (Figure 1). 

In their study, Lindinger et al. evaluated the breath 
of subjects for methanol following their consumption of 
apples. They found methyl alcohol in the proton-transfer 
reaction mass spectrometry measurements of the subjects’ 
blood and breath (26). None of the subjects in our study 
were asked to consume any fruits; however, the subjects 
were given fruit juices to drink. Orange juice was selected 
within the context of our study, since it is a juice that 
people generally prefer to drink in the morning when they 
are hungry or thirsty. However, no positive breath alcohol 
results were obtained following the intake of orange juice.

Komagata et al. performed some tests to determine 
whether breath alcohol levels could be measured following 
the administration of some certain chemotherapeutics in 
cancer patients who are free of alcohol. Among them, a 
breath alcohol level of 15 mg/dL or above was identified in 
8 patients (21). Of the 2 products that led to positive breath 
alcohol results in our study, cologne was applied to the 
area around the mouth, while Dişinol was administered 

intraorally. Due to the intravenous administration of 
cancer drugs in Komagata et al.’s study, positive breath 
alcohol results were obtained for a longer period of time 
than in comparison to our study. During the application of 
cologne in our study, positive breath alcohol results were 
identified in only 5 subjects at 5 min, while positive breath 
alcohol results with Dişinol were observed in 14 subjects 
at 5 min. 

In Logan and Distefano’s study, subjects were given 
various soft drinks and certain brands of bread with the 
crusts removed. Subjects were also asked to keep these 
foodstuffs in their mouths for 20 s. At the end of the 
study, false positive breath alcohol results were identified 
by the breathalyzer following the application and intake 
of these foodstuffs (14). In our study, subjects were not 
asked to keep the foods and beverages in their mouths. 
This is because the soft drinks selected for our study 
are, in general, rapidly swallowed rather than being kept 
in the mouth for a certain time. However, in our study, 
it was ensured that Dişinol was kept in the mouth for a 
certain period of time, since this medication is normally 
administered intraorally. No positive breath alcohol results 
were obtained following the intake of the foodstuffs used 
in our study. With Dişinol, efforts were made to follow 

Table 3. Changes of cologne’s effects on the breath alcohol level according to sex and time.

Sex Minimum 
alcohol*

Maximum 
alcohol * Mean* Standard deviation*

1 min
Male 0.23 1.06 0.4981 0.2459
Female 0.19 1.09 0.4894 0.2978

3 min
Male 0.00 0.18 0.0438 0.0585
Female 0.00 0.18 0.0553 0.0658

5 min
Male 0.00 0.08 0.0050 0.0200
Female 0.00 0.07 0.0112 0.0218

*: The measurements are in g/L.

Table 4. Changes of Dişinol effects on the breath alcohol level according to sex and time.

Sex Minimum 
alcohol*

Maximum 
alcohol* Mean* Standard deviation*

1 min
Male 0.05 0.30 0.1706 0.0719
Female 0.05 0.37 0.1153 0.0740

3 min
Male 0.00 0.17 0.0750 0.0584
Female 0.00 0.13 0.0471 0.0445

5 min
Male 0.00 0.07 0.0256 0.0273
Female 0.00 0.09 0.0241 0.0346

*: The measurements are in g/L.
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the same method of application as is normally prescribed. 
Furthermore, among the public, cotton swabs with Dişinol 
are generally applied intraorally for longer periods than 
was the case in our study. 

In another study, the effects of the alcohol content of 
commercially available energy drinks in the United States 
on the subjects’ breath alcohol levels were investigated. 
Positive breath alcohol results were identified among 
some of the subjects participating in that study, and 
measurements were repeated following a waiting period 
of 15 min (2). Within the context of our study, fermented 
local foodstuffs that are frequently consumed in Turkey 
were preferred, and no energy drinks were provided to 
our subjects. However, similar to the energy drinks, the 
carbonated drinks that we included in our study are also 
beverages to which trace amounts of alcohol are added 
in order to increase fluidity during the filling processes. 
According to the TÜBİTAK study (20), the carbonated 
drink that we used in our study has the highest alcohol 
content in comparison to the other carbonated drinks. 
However, no positive breath alcohol results were obtained 
following the intake of this carbonated drink. 

In contrast to the rapid rise followed by the rapid drop 
in the positive breath alcohol results obtained during the 
tests performed with cologne, a slower decrease in positive 
breath alcohol results was observed during the tests 

with Dişinol. However, with both Dişinol and cologne 
administration, a breath alcohol measurement of zero was 
identified in all subjects following 15 min. 

Cologne is a substance that is very commonly used 
within the Turkish society. Most people keep bottles of 
cologne in their houses, cars, and work places. For this 
reason, it is a common practice for people to smell cologne 
after applying it to their hands. A practice we have noted 
during the use of cologne in our study, which we had 
previously not foreseen, was that some of our subjects 
took a deep breath after applying cologne to their hands 
and face. This practice led temporarily to measured 
breath alcohol values of more than 1 ppm. Although 
positive breath alcohol results were obtained in our study, 
especially during the application of cologne and Dişinol, 
these positive results were transient and disappeared after 
a certain period of time. 

The foodstuffs, medications, and cosmetic products 
used in our study were administered one by one; the 
combined use and administration of multiple products was 
not performed for ethical reasons. However, considering 
the actual practices of professional drivers, such as truck 
drivers, the combined use of these substances might be 
possible in certain contexts. For this reason, it was not 
possible to identify whether these substances had any 
synergistic effects on one another. Most importantly, it 
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Figure 2. a) Change in breath alcohol levels with administered cologne and Dişinol over time; b) change in positive breath 
alcohol results among men given cologne and Dişinol; c) change in positive breath alcohol results among women given cologne 
and Dişinol.
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is not known how the use of cologne might affect positive 
breath alcohol results in individuals who previously 
consumed small quantities of alcohol. The same is applicable 
for Dişinol, the second substance we used in our study.

According to the 2008 report of the Turkish Court of 
Accounts entitled “Accident Prevention Activities” (26), the 
fact that the devices used in alcohol breath tests are old, are 
frequently used, and often have calibration problems leads 
to frequent objections regarding measurements. This report 
highlighted the importance of the quality of breathalyzers, 
especially when their frequent use is in question. 

In conclusion, the most important result of our study 
was the observation that positive breath alcohol results were 
obtained following the application of certain medications 
(Dişinol and cologne). Another important result was the 
observation that the other foodstuffs and medications did 
not contribute to positive breath alcohol results. 

It is known that the use of certain medications can lead 
to measurable breath alcohol levels. Based on our study’s 
results, it is possible to state that alcohol derivatives can 
enter the body not only through consumption of alcoholic 
drinks but also through the intake of certain medications 
and foodstuffs (although we obtained negative breath 
alcohol results for the foodstuffs used in our study, positive 
results are seen in the literature). For this reason, individuals 
who are careful not to consume more than the 50 mg/dL 
limit when using alcohol might nevertheless be identified 
as having exceeded the legal limit during controls. Hence, 
in order to decrease and prevent traffic accidents in Turkey, 

it is necessary to either reconsider the alcohol content and 
level of medications or to decrease the permissible blood 
alcohol levels to less than 50 mg/dL. Based on our study’s 
results and the literature, in the event that a positive breath 
alcohol result is obtained from a professional driver, a 15-
min interval should be allowed before a retest. The driver 
should also be asked to rinse his/her mouth with a glass of 
water before the next measurement.

The calibration of breathalyzers should be performed 
regularly. Cases and measurements that are considered 
suspicious despite a positive breath alcohol result from 
a retest performed after 15 min should be transferred 
immediately to a police station for blood or urine sample 
tests (27). The data of our study are consistent with the 
literature (2,14). A general review of the literature also 
reveals results and observations that support our study 
(15,21,28,29).

We think that our study will be of assistance in 
responding to the cases presented to the Fifth Specialized 
Board of the Institution of Forensic Medicine. However, 
even if this study does assist in responding to the cases 
addressed to the Board, we also think that it will not, of 
its own, serve to fully resolve these cases. We nevertheless 
think that this important study will serve as a guide for 
future studies in this area. 
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