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Abstract 
Objective: This study aims to investigate the effects of alcohol-based hand san-
itizers (ABHS) and cologne, which are widely used in infection control, on blood 
alcohol level and nasal functions. Methods: Sixty volunteer healthcare workers 
were included in this prospective study conducted at Atatürk University Faculty 
of Medicine. Participants were divided into three groups: hand sanitizer users, 
cologne users, and a control group. Serum ethanol levels, nasal function tests 
(VAS score, rhinomanometry, saccharin test), and nasal culture results were 
evaluated in all participants before and after the study. Results: Total nasal air-
way resistance did not differ significantly between groups (p > 0.05). The muco-
ciliary clearance time increased slightly in both groups after exposure. A signif-
icant increase in serum ethanol levels was found after the use of hand sanitizer 
(p < 0.05) and no statistically significant difference was observed between the 
cologne and control groups (p > 0.05). A decrease in bacterial colony count was 
observed in nasal cultures after the use of both products (p < 0.05). While VAS 
scores increased significantly with the use of hand sanitizer (p < 0.05), no statis-
tical difference was observed, despite a quantitative increase in cologne use. A 
slight increase in the endoscopic score was observed after hand sanitizer use, 
whereas minimal or no change was noted after cologne user group. Conclusion: 
Use of alcohol-based hand sanitizer and cologne increases serum ethanol levels 
to detectable levels and causes changes in some nasal parameters with short-
term use. However, these changes are not at a pathological level. Both products 
have an effect of reducing nasal bacterial colonization. 
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1. Introduction 

The use of hand sanitizers is one of the most effective methods for infection con-
trol. Especially with the COVID-19 pandemic, these products have become wide-
spread not only among healthcare workers but also in the general public [1] [2]. 
To prevent the spread of infection, the World Health Organization (WHO) rec-
ommends frequent hand washing with soap or the use of hand sanitizers contain-
ing at least 60% alcohol [3]. Hand sanitizers recommended by the WHO and the 
Centers for Disease Control and Prevention (CDC) fundamentally contain differ-
ent combinations of ethanol, isopropyl alcohol, n-propyl alcohol, and hydrogen 
peroxide [4]-[9]. However, the misuse of these products can lead to toxic effects 
on human health [3]. During the use of ethanol-based hand sanitizers (ABHS), a 
small amount of alcohol can be absorbed via the transdermal route and detected 
in the blood [1] [4] [7] [8] [10]. In addition to dermal contact during antisepsis, 
exposure to alcohol also occurs via the inhalation route [7] [11] [12]. In studies 
examining the effects of direct oral intake of alcohol on nasal functions, it has been 
shown that alcohol creates edema in the nasal mucosa and increases nasal re-
sistance through a peripheral vasodilator effect and by suppressing catecholamine 
release in the central nervous system [13] [14]. 

Although the literature contains studies demonstrating the negative effects of 
systemic alcohol use on nasal functions, there is no study investigating the effects 
of alcohol exposure via skin and inhalation due to ABHS and cologne use on nasal 
functions. Therefore, the aim of our study is to investigate the effects of ABHS and 
cologne, used to prevent the spread of infections, on blood alcohol level and nasal 
functions. 

2. Methods 

This study was conducted with the approval of the Atatürk University Faculty of 
Medicine Research and Training Hospital Ethics Committee. A total of 60 volun-
teer healthcare workers, over 18 years old, with a mean age of 27.5, and comprised 
of 33.3% female and 66.7% male participants, were included in the study. Partici-
pants were informed about the study and provided written consent. Individuals 
with allergies to hand sanitizer or cologne, chronic sinusitis or allergic rhinitis, or 
those who were pregnant or suspected of pregnancy were excluded. 

Volunteers were divided into three groups: 
1. Group: Hand sanitizer users (n = 20) 
2. Group: Cologne users (n = 20) 
3. Group: Control group (n = 20) 
Participants were instructed to abstain from alcohol-containing food, perfume, 

and sprays for at least 12 hours before and during the study. In the first group, 
Poviexin (hand and skin antiseptic, contains:70 % ethyl alcohol, CAS No:64-17-5, 
glycerin and colorant) hand sanitizer containing 70% ethanol was used approxi-
mately 25 times at about 2 mL during an eight-hour working period. After apply-
ing the product to the hands, it was rubbed until dry. To prevent inhalation, it was 
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ensured that the product was applied at least 30 cm away from the nose. In the 
second group, cologne containing 70% ethanol was used 25 times. Participants 
sprayed a total of 2 mL of cologne onto their right and left hands, rubbed their 
hands, and finally sniffed the product. 

Venous blood samples were taken from both groups twice: before and after the 
application. Additionally, the VAS questionnaire, endoscopic examination, rhi-
nomanometry, saccharin test, and nasal culture were performed. In the control 
group, the same evaluations were performed at the end of the eight-hour period. 

2.1. VAS Scale (Visual Analogue Score) 

A questionnaire scored from 0 - 10 was used to evaluate nasal congestion, runny 
nose, reduced sense of smell, and headache/facial pressure. 

2.2. Endoscopic Examination 

Parameters of nasal discharge, inflammation, and edema were scored between 0 - 2. 

2.3. Serum Ethanol Levels 

Venous blood samples (3 mL) were taken from the antecubital fossa into biochem-
istry tubes and stored at +4˚C. Measurements were performed using a photomet-
ric method on a Roche Cobas c702 (Roche Inc., Tokyo, Japan) device, and results 
were recorded in mg/dL. 

2.4. Nasal Resistance 

Active anterior rhinomanometry was applied to evaluate nasal airway resistance. 
Measurements were performed at 150 Pascal pressure according to the criteria of 
the European Rhinomanometry Standardization Committee. Total nasal re-
sistance was obtained by calculating the right and left inspiratory resistances. 

2.5. Mucociliary Clearance 

The saccharin transit time test (STT) was applied. A 1/4 dose of 1.25 mg sodium 
saccharin tablet was placed on the medial surface of the inferior turbinate with the 
aid of a rigid endoscope. Participants were reminded not to eat, cough, sneeze, or 
talk during the test. The time until the taste was felt in the back of the tongue was 
recorded in minutes. 

2.6. Nasal Culture 

A swab sample was taken from the right nasal vestibule of each participant. Samples 
were vortexed in 1 mL of saline (SF), then surface plated and incubated for 24 hours 
at 35˚C - 37˚C. Colonies were counted, and results were calculated as the number 
of colonies per mL. A rapid test was used for the identification of staphylococci. 

2.7. Statistical Analysis 

Data were analyzed using SPSS 25.0 (IBM Corp., Armonk, NY, USA) program. Nor-
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mal distribution was assessed with the Kolmogorov-Smirnov test. The t-test was 
used for two-group comparisons, and ANOVA and Fisher's LSD test were used for 
three-group comparisons. Statistical significance was accepted as p < 0.05. 

3. Results 

No significant difference was found in age and sex distribution among the three 
groups included in the study (p > 0.05). 

3.1. Total Nasal Airway Resistance (TNAR) 

The mean total nasal airway resistance (TNAR) did not show a statistically signif-
icant change after the use of alcohol-based hand sanitizer or cologne. In the sani-
tizer group, TNAR remained stable (0.17 ± 0.02 Pa/cm3/s before and 0.17 ± 0.02 
after use), while in the cologne group it slightly increased (0.17 ± 0.04 to 0.19 ± 
0.04 Pa/cm3/s, p = 0.15), no meaningful difference was observed compared to the 
control group (Figure 1). 
 

 

Figure 1. Total Nasal Airway Resistance (TNAR) before and after use of hand sanitizer and 
cologne compared with control group. 

3.2. Mucociliary Clearance Time 

The sanitizer group showed a mean increase from 5.8 ± 2.2 to 6.9 ± 2.4 minutes, 
and the cologne group from 6.6 ± 3.7 to 8.5 ± 4.0 minutes. The mucociliary clear-
ance time increased slightly in both groups after exposure; when compared with 
prior to the being used products, the change was statistically significant (p < 0.05). 
In control group the STT means was 6.2 ± 2.4 and an increasing time was observed 
in both the hand sanitizer and cologne groups compared to the control group. 
However, this increase in duration was not statistically significant in hand sani-
tizer group (p > 0.05); in contrast, a significant increase was observed in the co-
logne user group (p < 0.05) (Figure 2). 
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Figure 2. Mucociliary Clearance Time (STT- Saccharin Transit Time) before and after use 
of alcohol-based hand sanitizer and cologne compared with control group. 

3.3. Serum Ethanol Levels 

Mean serum ethanol levels increased slightly after sanitizer use (from 3.8 ± 3.3 to 4.4 
± 3.4 mg/dL) and after cologne exposure (from 2.5 ± 3.5 to 2.9 ± 3.9 mg/dL), that has 
statistical significance (p < 0.05). The mean serum ethanol levels in the control group 
were 1.3 ± 1.3, and when compared with the control group, the mean serum ethanol 
levels in the hand sanitizer group increased and were found to be statistically signifi-
cant (p < 0.05), but although ethanol levels increased quantitatively in the cologne 
group, they were not found to be statistically significant (p > 0.05), (Figure 3). 
 

 

Figure 3. Blood Alcohol Levels before and after use of hand sanitizer and cologne com-
pared with control group. 

3.4. Nasal Culture 

Bacterial colony counts expressed as log10 CFU decreased in both groups after 
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exposure to sanitizer and cologne (Figure 4). Mean colony counts were 29,250 ± 
67,397 CFU in the sanitizer group and 14,820 ± 14,919 CFU in the cologne group 
and 63,125 ± 54,118 in control group. A significant difference was found in the 
comparison of before and after the use of hand sanitizer and cologne (p < 0.05). 
A significant decrease was also found in the post-use values of both products when 
compared to the control group (p < 0.05). The most frequently isolated bacteria 
was coagulase-negative staphylococcus (CoNS). A decrease in bacterial colony 
counts was observed in all cultures after hand sanitizer and cologne use. 
 

 

Figure 4. Nasal Culture (CFU, log10) before and after use of hand sanitizer and cologne 
compared with control group. 

3.5. VAS Score 

The visual analogue scores showed mild variations after product use (Figure 5). 
VAS increased from 0.5 ± 1.5 to 2.3 ± 3.0 after sanitizer exposure and 0.5 ± 1.5 
from 1.0 ± 2.05 after cologne exposure. Although a mild quantitative elevation 
was detected in both groups, when compared with control group a statistically 
significant increasing was in hand sanitizer group (p < 0.05), in contrast to cologne 
group in which was not statistically significant (p > 0.05). 
 

 

Figure 5. Visual Analogue Scores (VAS) before and after use of alcohol-based hand sanitizer 
and cologne compared with control group. 
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3.6. Endoscopic Scores 

Figure 6 shows the mean ± standard deviation (SD) of endoscopic scores meas-
ured before and after the use of alcohol-based hand sanitizer and cologne, com-
pared with the control group. A slight increase in the endoscopic score was ob-
served after hand sanitizer use, whereas minimal or no change was noted after 
cologne user group. No difference was found in the cologne group (p > 0.05). 
When compared to the control group, there was a significant difference only in 
the post-use values of the hand sanitizer group (p < 0.05). 
 

 

Figure 6. Comparison of endoscopic scores before and after use of alcohol-based hand 
sanitizer and cologne compared with control group. 

3.7. Inter-Group Comparisons 

Comparative analysis of the post-hand sanitizer and post-cologne groups demon-
strated no statistically significant differences across TNAR, STT, VAS, endoscopic 
score, nasal culture, or serum ethanol levels (p > 0.05) (Figure 7). 
 

 

Figure 7. Comparison of nasal functional parameters and serum ethanol levels, after use of 
alcohol-based hand sanitizer and cologne. 

4. Discussion 

During hand antisepsis, healthcare workers may be exposed to various alcohols 

https://doi.org/10.4236/ijohns.2026.151007


A. Sökmen, A. Tatar 
 

 

DOI: 10.4236/ijohns.2026.151007 73 Int. J. Otolaryngology and Head & Neck Surgery 
 

through inhalation and skin contact [7]. The frequent use of alcohol-based solu-
tions in the hospital environment raises concerns among healthcare workers re-
garding the systemic effects of alcohol [9] [15]. Intensive use of these preparations 
can pose a potential risk [4]. Clinically toxic effects of alcohol are headache, 
blurred vision, nausea, vomiting, abdominal pain, lethargy and hypotony [5] [16]. 
On the other hand, frequent use of hand sanitizer can cause local skin problems 
such as skin damage and chronic contact dermatitis [17] [18]. In our study was 
not observed any skin adverse effects. This is likely due to the glycerin content in 
the hand sanitizer, which acts as a moisturizer. 

It is known that blood alcohol levels vary among individuals depending on sex, 
body weight, and the amount of alcohol consumed [13]. Previous studies have 
reported that alcohol used for disinfection is partially absorbed, can be detected 
in the blood, and may show toxic effects. Vivier et al. reported the development 
of toxicity in a 21-day-old infant whose mother used 70% isopropyl alcohol for 
umbilical dressing [16] [19]. However, no toxic effect was observed in the partic-
ipants in our study despite the use of hand sanitizer and cologne. 

Different views exist in the literature regarding the effect of alcohol exposure 
on serum levels. Kramer et al. found small, dose-dependent increases in blood 
alcohol levels after the use of hand- sanitizers containing three different concen-
trations of ethanol (95%, 85%, and 55%) [9]. Brown et al. also reported that a low 
amount of ethanol could be detected in the serum with intense and repeated use 
of hand-sanitizers containing 70% ethanol and isopropanol. However, they did 
not specify whether this increase was via the transdermal or inhalation route [20]. 
Other studies have also reported an increase in blood levels after topical applica-
tion, emphasizing that the inhalation route cannot be excluded [21]-[23]. In our 
study, an increase in serum ethanol levels was found after the use of both hand 
sanitizer and cologne. However, the increase in the cologne group was not statis-
tically significant when compared to the control group. The higher serum ethanol 
levels found in hand sanitizer users may be attributed to the higher alcohol con-
tent in the products used. In some studies, no increase in serum alcohol levels has 
been reported after transdermal or inhalation exposure. Brugnone et al. have not 
detected isopropanol in the blood of paint workers after isopropanol exposure but 
found it in the exhaled breath, explaining this with a large volume of distribution 
[24]. Hautemaniere et al. have not detected alcohol in the blood and urine of 
healthcare personnel working with hand-sanitizers containing 70% ethanol [11]. 
Similarly, Ahmed-Lecheheb et al. have not found alcohol in the blood and urine 
of 86 healthcare workers after using ethanol- containing hand-sanitizers [4]. Mil-
ler et al. also stated that there was no increase in serum levels with four hours of 
intensive use of a hand-sanitizers containing 62% ethanol [25]. The finding of an 
increase in our study, contrary to these studies, may be explained by the long du-
ration of exposure and the high alcohol content. 

Some publications state that ethanol in alcohol-based solutions is mainly ab-
sorbed by inhalation, and transdermal absorption is limited [26]-[28]. Kirschner 
and Lang reported no transdermal absorption in randomized double-blind studies 
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[8] [15]. Conversely, Turner et al. showed that isopropyl alcohol could be ab-
sorbed through healthy human skin [29]. In our study, serum ethanol levels were 
found to be lower in the cologne group compared to the hand sanitizer group, 
despite sniffing the product after rubbing the hands. This is likely related to the 
variability in the ethanol content of cologne. Berkkan et al. found the ethanol con-
tent in 19 different colognes to be between 37% and 98% in their study during the 
pandemic [30]. Furthermore, as our study was conducted under pandemic condi-
tions, the volunteers' use of masks may have limited the absorption of cologne via 
inhalation.  

Inhaled alcohols are rapidly distributed due to their high solubility and increase 
swelling and resistance in the nasal mucosa by suppressing sympathetic activity 
through a depressant effect on the central nervous system [11] [13] [14] [31]. 
However, no significant change in total nasal resistance measured by rhinoma-
nometry was found after the use of either hand sanitizer or cologne in our study. 
This result suggests that exposure via the skin and inhalation is not as effective as 
alcohol consumption via the oral route. The fact that the obtained values remained 
within the limits considered normal in the literature shows that alchol-based hand 
sanitizers and cologne do not pathologically affect nasal resistance [31]. 

The increased VAS scores in the hand sanitizer group can be explained by the 
psychological effect due to the irritating odor of the chemical components in the 
products. The lack of change in VAS scores in the cologne group may be attributed 
to the pleasant scent, which does not create a negative perception. The incon-
sistency between VAS and endoscopic scores and the objective measurement of 
rhinomanometry has also been previously reported in the literature [32] [33]. 

Mucociliary clearance is the primary defense mechanism of the airway and can 
be practically measured with the saccharine test [34]-[36]. Animal studies have 
reported reduced mucus transport at high alcohol levels, while effects in humans 
are variable [37]-[39]. In our study, although a prolongation in the group-specific 
mucociliary clearance time was observed in hand sanitizer users, no significant 
difference was found compared to the control group. In the cologne group, alt-
hough the time was prolonged, it did not reach the pathological limit [40]. These 
results suggest that neither product impairs mucociliary function at a clinically 
significant level. 

Nasal flora plays an important role in infection control. Staphylococcus aureus, 
which is part of the normal flora, carries the risk of nosocomial infection due to 
its carriage in healthcare workers [41] [42]. In our study, S. aureus carriage was 
found to be 35%, which is consistent with the literature. The reduction in bacterial 
colony count in nasal cultures by hand sanitizer and cologne is an indicator of 
their antiseptic effects. This finding is also supported by previous studies [43] [44]. 

The protocol of 25 applications within an 8-hour period was designed to reflect 
intensive yet clinically realistic hand hygiene practice among healthcare workers. 
Observational studies have reported that healthcare workers experience approxi-
mately 20 - 100 hand hygiene opportunities per shift, depending on clinical setting 
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and workload, with higher frequencies in intensive care and emergency units [45]-
[47]. Accordingly, the selected frequency represents the upper range of routine 
clinical practice rather than an exaggerated exposure, allowing assessment of sys-
temic and nasal effects under real-world intensive-use conditions and enhancing 
the external validity of the findings. 

5. Conclusion 

Use of alcohol-based hand sanitizer and cologne increases detectable serum etha-
nol levels and causes changes in some nasal parameters with short-term applica-
tions. However, these changes are not at a pathological level. It was concluded that 
alcohol-based hand sanitizers and cologne hold an important place in infection 
control due to their effect of reducing nasal bacterial colonization. 
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Written informed consent was obtained from all participants. 

Ethics Statement 

The study was approved by the Atatürk University Faculty of Medicine Ethics 
Committee. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this paper. 

References 
[1] Scholz, C., Baumgartner, M.R. and Madry, M.M. (2021) Use of Ethanol-Based Hand 

Disinfectants: Source of Increased Ethyl Glucuronide Levels in Hair? Alcohol and 
Alcoholism, 56, 38-41. https://doi.org/10.1093/alcalc/agaa091 

[2] Richards, G.C. (2021) Alcohol-Based Hand Sanitisers: A Warning to Mitigate Future 
Poisonings and Deaths. BMJ Evidence-Based Medicine, 26, 65-68.  
https://doi.org/10.1136/bmjebm-2020-111568 

[3] Mahmood, A., Eqan, M., Pervez, S., Alghamdi, H.A., Tabinda, A.B., Yasar, A., et al. 
(2020) COVID-19 and Frequent Use of Hand Sanitizers; Human Health and Envi-
ronmental Hazards by Exposure Pathways. Science of the Total Environment, 742, 
Article 140561. https://doi.org/10.1016/j.scitotenv.2020.140561 

[4] Ahmed-Lecheheb, D., Cunat, L., Hartemann, P. and Hautemanière, A. (2012) Dermal 
and Pulmonary Absorption of Ethanol from Alcohol-Based Hand Rub. Journal of 
Hospital Infection, 81, 31-35. https://doi.org/10.1016/j.jhin.2012.02.006 

[5] Yip, L., Bixler, D., Brooks, D.E., Clarke, K.R., Datta, S.D., Dudley, S., et al. (2020) 
Serious Adverse Health Events, Including Death, Associated with Ingesting Alcohol-
Based Hand Sanitizers Containing Methanol—Arizona and New Mexico, May-June 
2020. MMWR. Morbidity and Mortality Weekly Report, 69, 1070-1073.  
https://doi.org/10.15585/mmwr.mm6932e1 

[6] Bessonneau, V. and Thomas, O. (2012) Assessment of Exposure to Alcohol Vapor 
from Alcohol-Based Hand Rubs. International Journal of Environmental Research 
and Public Health, 9, 868-879. https://doi.org/10.3390/ijerph9030868 

https://doi.org/10.4236/ijohns.2026.151007
https://doi.org/10.1093/alcalc/agaa091
https://doi.org/10.1136/bmjebm-2020-111568
https://doi.org/10.1016/j.scitotenv.2020.140561
https://doi.org/10.1016/j.jhin.2012.02.006
https://doi.org/10.15585/mmwr.mm6932e1
https://doi.org/10.3390/ijerph9030868


A. Sökmen, A. Tatar 
 

 

DOI: 10.4236/ijohns.2026.151007 76 Int. J. Otolaryngology and Head & Neck Surgery 
 

[7] Mansour, G. and El-Rafey, D. (2019) Ethyl Glucuronide, Ethyl Sulfate and Acetone 
as Biomarkers for Alcohol Based Hand Sanitizers Chronic Exposure in Health Care 
Workers. Ain Shams Journal of Forensic Medicine and Clinical Toxicology, 33, 80-
91. https://doi.org/10.21608/ajfm.2019.41228 

[8] Kirschner, M.H., Lang, R.A., Breuer, B., Breuer, M., Gronover, C.S., Zwingers, T., et 
al. (2009) Transdermal Resorption of an Ethanol- and 2-Propanol-Containing Skin 
Disinfectant. Langenbeck’s Archives of Surgery, 394, 151-157.  
https://doi.org/10.1007/s00423-007-0237-7 

[9] Kramer, A., Below, H., Bieber, N., Kampf, G., Toma, C.D., Huebner, N., et al. (2007) 
Quantity of Ethanol Absorption after Excessive Hand Disinfection Using Three 
Commercially Available Hand Rubs Is Minimal and Below Toxic Levels for Humans. 
BMC Infectious Diseases, 7, Article No. 117.  
https://doi.org/10.1186/1471-2334-7-117 

[10] Alexis, H., Lisiane, C., Djihane, A. L., Farah, H., Fabien, G., Yves, M., et al. (2013) 
Assessment of Exposure to Ethanol Vapors Released during Use of Alcohol-Based 
Hand rubs by Healthcare Workers. Journal of Infection and Public Health, 6, 16-26. 

[11] Hautemanière, A., Ahmed-Lecheheb, D., Cunat, L. and Hartemann, P. (2013) Assess-
ment of Transpulmonary Absorption of Ethanol from Alcohol-Based Hand Rub. 
American Journal of Infection Control, 41, e15-e19.  
https://doi.org/10.1016/j.ajic.2012.09.004 

[12] Gessner, S., Below, E., Diedrich, S., Wegner, C., Gessner, W., Kohlmann, T., et al. 
(2016) Ethanol and Ethyl Glucuronide Urine Concentrations after Ethanol-Based 
Hand Antisepsis with and without Permitted Alcohol Consumption. American Jour-
nal of Infection Control, 44, 999-1003. https://doi.org/10.1016/j.ajic.2016.02.021 

[13] Kwon, S.-H. and Seo, S.-Y. (1999) The Effects of Alcohol on Nasal Patency and Mu-
cociliary Clearance. Journal of Rhinology, 6, 140-144. 

[14] Eccles, R. and Tolley, N. (1987) The Effect of Alcohol Ingestion Upon Nasal Airway 
Resistance. Rhinology, 25, 245-248. 

[15] Lang, R.A., Egli-Gany, D., Brill, F.H.H., Böttrich, J.G., Breuer, M., Breuer, B., et al. 
(2011) Transdermal Absorption of Ethanol- and 1-Propanol-Containing Hand Dis-
infectants. Langenbeck’s Archives of Surgery, 396, 1055-1060.  
https://doi.org/10.1007/s00423-010-0720-4 

[16] Vivier, P.M., Lewander, W.J., Martin, H.F. and Linakis, J.G. (1994) Isopropyl Alcohol 
Intoxication in a Neonate through Chronic Dermal Exposure: A Complication of a 
Culturally-Based Umbilical Care Practice. Pediatric Emergency Care, 10, 91-93.  
https://doi.org/10.1097/00006565-199404000-00008 

[17] Kownatzki, E. (2003) Hand Hygiene and Skin Health. Journal of Hospital Infection, 
55, 239-245. https://doi.org/10.1016/j.jhin.2003.08.018 

[18] Larson, E., Girard, R., Pessoa-Silva, C.L., Boyce, J., Donaldson, L. and Pittet, D. (2006) 
Skin Reactions Related to Hand Hygiene and Selection of Hand Hygiene Products. 
American Journal of Infection Control, 34, 627-635.  
https://doi.org/10.1016/j.ajic.2006.05.289 

[19] Scheuplein, R.J. and Blank, I.H. (1973) Mechanism of Percutaneous Absorption. IV. 
Penetration of Nonelectrolytes (Alcohols) from Aqueous Solutions and from Pure 
Liquids. Journal of Investigative Dermatology, 60, 286-296.  
https://doi.org/10.1111/1523-1747.ep12723090 

[20] Brown, T.L., Gamon, S., Tester, P., Martin, R., Hosking, K., Bowkett, G.C., et al. 
(2007) Can Alcohol-Based Hand-Rub Solutions Cause You to Lose Your Driver’s Li-
cense? Comparative Cutaneous Absorption of Various Alcohols. Antimicrobial 

https://doi.org/10.4236/ijohns.2026.151007
https://doi.org/10.21608/ajfm.2019.41228
https://doi.org/10.1007/s00423-007-0237-7
https://doi.org/10.1186/1471-2334-7-117
https://doi.org/10.1016/j.ajic.2012.09.004
https://doi.org/10.1016/j.ajic.2016.02.021
https://doi.org/10.1007/s00423-010-0720-4
https://doi.org/10.1097/00006565-199404000-00008
https://doi.org/10.1016/j.jhin.2003.08.018
https://doi.org/10.1016/j.ajic.2006.05.289
https://doi.org/10.1111/1523-1747.ep12723090


A. Sökmen, A. Tatar 
 

 

DOI: 10.4236/ijohns.2026.151007 77 Int. J. Otolaryngology and Head & Neck Surgery 
 

Agents and Chemotherapy, 51, 1107-1108. https://doi.org/10.1128/aac.01320-06 

[21] Rajabally, Y.A. and Mortimer, N.J. (2004) Acute Neuropathy and Erythromelalgia 
Following Topical Exposure to Isopropanol. Veterinary and Human Toxicology, 46, 
24-25. 

[22] Dyer, S., Mycyk, M.B., Ahrens, W.R. and Zell-Kanter, M. (2002) Hemorrhagic Gas-
tritis from Topical Isopropanol Exposure. Annals of Pharmacotherapy, 36, 1733-
1735. https://doi.org/10.1345/aph.1a488 

[23] Leeper, S.C., Almatari, A.L., Ingram, J.D. and Ferslew, K.E. (2000) Topical Absorp-
tion of Isopropyl Alcohol Induced Cardiac and Neurologic Deficits in an Adult Fe-
male with Intact Skin. Veterinary and Human Toxicology, 42, 15-17. 

[24] Brugnone, F., Perbellini, L., Apostoli, P., Bellomi, M. and Caretta, D. (1983) Isopro-
panol Exposure: Environmental and Biological Monitoring in a Printing Works. Oc-
cupational and Environmental Medicine, 40, 160-168.  
https://doi.org/10.1136/oem.40.2.160 

[25] Miller, M.A., Rosin, A., Levsky, M.E., Patel, M.M., Gregory, T.J.D. and Crystal, C.S. 
(2006) Does the Clinical Use of Ethanol-Based Hand Sanitizer Elevate Blood Alcohol 
Levels? A Prospective Study. The American Journal of Emergency Medicine, 24, 815-
817. https://doi.org/10.1016/j.ajem.2006.05.006 

[26] Arndt, T., Schröfel, S., Güssregen, B. and Stemmerich, K. (2014) Inhalation but Not 
Transdermal Resorption of Hand Sanitizer Ethanol Causes Positive Ethyl Glucu-
ronide Findings in Urine. Forensic Science International, 237, 126-130.  
https://doi.org/10.1016/j.forsciint.2014.02.007 

[27] Brewer, C. and Streel, E. (2020) Is Alcohol in Hand Sanitizers Absorbed through the 
Skin or Lungs? Implications for Disulfiram Treatment. Alcohol and Alcoholism, 55, 
354-356. https://doi.org/10.1093/alcalc/agaa045 

[28] Skipper, G.E., Wurst, F., Weinmann, W. and Liepman, M. (2009) Ethanol-Based 
Hand Sanitizing Gel Vapor Causes Positive Alcohol Marker, Ethylglucuronide, and 
Positive Breathalyzer. Journal of Addiction Medicine, 3, 1-5. 

[29] Turner, P., Saeed, B. and Kelsey, M.C. (2004) Dermal Absorption of Isopropyl Alco-
hol from a Commercial Hand Rub: Implications for Its Use in Hand Decontamina-
tion. Journal of Hospital Infection, 56, 287-290.  
https://doi.org/10.1016/j.jhin.2004.01.005 

[30] Berkkan, A. and Ulutaş, O.K. (2020) Evaluation of Alcohol Content of Cologne Prod-
ucts in the Turkish Market Amid the COVID-19 Pandemic. Gazi Medical Journal, 
31, 513-517. 

[31] Robinson, R.W., White, D.P. and Zwillich, C.W. (1985) Moderate Alcohol Ingestion 
Increases Upper Airway Resistance in Normal Subjects. American Review of Respir-
atory Disease, 132, 1238-1241 

[32] Lara-Sánchez, H., Álvarez Nuño, C., Gil-Carcedo Sañudo, E., Mayo Iscar, A. and Val-
lejo Valdezate, L.Á. (2017) Assessment of Nasal Obstruction with Rhinomanometry 
and Subjective Scales and Outcomes of Surgical and Medical Treatment. Acta Otor-
rinolaringologica (English Edition), 68, 145-150.  
https://doi.org/10.1016/j.otoeng.2016.06.003 

[33] Yepes-Nuñez, J.J., Bartra, J., Muñoz-Cano, R., Sánchez-López, J., Serrano, C., Mullol, 
J., et al. (2013) Assessment of Nasal Obstruction: Correlation between Subjective and 
Objective Techniques. Allergologia et Immunopathologia, 41, 397-401.  
https://doi.org/10.1016/j.aller.2012.05.010 

[34] Çeçen, A., Bayraktar, C., Özgür, A., Akgül, G. and Günal, Ö. (2021) Evaluation of 

https://doi.org/10.4236/ijohns.2026.151007
https://doi.org/10.1128/aac.01320-06
https://doi.org/10.1345/aph.1a488
https://doi.org/10.1136/oem.40.2.160
https://doi.org/10.1016/j.ajem.2006.05.006
https://doi.org/10.1016/j.forsciint.2014.02.007
https://doi.org/10.1093/alcalc/agaa045
https://doi.org/10.1016/j.jhin.2004.01.005
https://doi.org/10.1016/j.otoeng.2016.06.003
https://doi.org/10.1016/j.aller.2012.05.010


A. Sökmen, A. Tatar 
 

 

DOI: 10.4236/ijohns.2026.151007 78 Int. J. Otolaryngology and Head & Neck Surgery 
 

Nasal Mucociliary Clearance Time in COVID-19 Patients. Journal of Craniofacial 
Surgery, 32, e702-e705. https://doi.org/10.1097/scs.0000000000007699 

[35] Koparal, M., Kurt, E., Altuntas, E.E. and Dogan, F. (2020) Assessment of Mucociliary 
Clearance as an Indicator of Nasal Function in Patients with COVID-19: A Cross-
Sectional Study. European Archives of Oto-Rhino-Laryngology, 278, 1863-1868.  
https://doi.org/10.1007/s00405-020-06457-y 

[36] Yergin, B.M., Saketkhoo, K., Michaelson, E.D., Serafini, S.M., Kovitz, K. and Sackner, 
M.A. (1978) A Roentgenographic Method for Measuring Nasal Mucous Velocity. 
Journal of Applied Physiology, 44, 964-968.  
https://doi.org/10.1152/jappl.1978.44.6.964 

[37] Venizelos, P.C., Gerrity, T.R. and Yeates, D.B. (1981) Response of Human Mucocili-
ary Clearance to Acute Alcohol Administration. Archives of Environmental Health: 
An International Journal, 36, 194-201.  
https://doi.org/10.1080/00039896.1981.10667625 

[38] Leitch, G.J., Frid, L.H. and Phoenix, D. (1985) The Effects of Ethanol on Mucociliary 
Clearance. Alcoholism: Clinical and Experimental Research, 9, 277-280.  
https://doi.org/10.1111/j.1530-0277.1985.tb05749.x 

[39] Sisson, J.H. (1995) Ethanol Stimulates Apparent Nitric Oxide-Dependent Ciliary Beat 
Frequency in Bovine Airway Epithelial Cells. American Journal of Physiology-Lung 
Cellular and Molecular Physiology, 268, L596-L600.  
https://doi.org/10.1152/ajplung.1995.268.4.l596 

[40] Deborah, S. and Prathibha, K. (2014) Measurement of Nasal Mucociliary Clearance. 
Clinical Research in Pulmonology, 2, Article 1019. 

[41] Dilek, F., Ceylan, A.N., Özkaya, E., Sümbül Gültepe, B. and Yazıcı, M. (2017) Alerjik 
rinitli çocuklarda nazal Staphylococcus aureus taşiyiciliği. Van Tıp Dergisi, 24, 283-
286. https://doi.org/10.5505/vtd.2017.26928 

[42] Karaman, E., Alimoglu, Y., Aygun, G., Kilic, E. and Yagiz, C. (2012) Effect of Septo-
plasty and Peroperative Antibiotic Prophylaxis on Nasal Flora. B-ENT, 8, 13-19. 

[43] Steed, L.L., Costello, J., Lohia, S., Jones, T., Spannhake, E.W. and Nguyen, S. (2014) 
Reduction of Nasal Staphylococcus Aureus Carriage in Health Care Professionals by 
Treatment with a Nonantibiotic, Alcohol-Based Nasal Antiseptic. American Journal 
of Infection Control, 42, 841-846. https://doi.org/10.1016/j.ajic.2014.04.008 

[44] McCoy, M. (2017) Nasal Antisepsis Methods: Povidone-Iodine vs Alcohol Based So-
lutions. Master’s Thesis, University of Wyoming. 

[45] Pittet, D., Hugonnet, S., Harbarth, S., Mourouga, P., Sauvan, V., Touveneau, S., et al. 
(2000) Effectiveness of a Hospital-Wide Programme to Improve Compliance with 
Hand Hygiene. The Lancet, 356, 1307-1312.  
https://doi.org/10.1016/s0140-6736(00)02814-2 

[46] WHO (2009) WHO Guidelines on Hand Hygiene in Health Care. First Global Patient 
Safety Challenge Clean Care Is Safer Care.  
https://pubmed.ncbi.nlm.nih.gov/23805438/  

[47] Healthcare Infection Control Practices Advisory Committee (2012) Guideline for 
Hand Hygiene in Health-Care Settings. MMWR. 

https://doi.org/10.4236/ijohns.2026.151007
https://doi.org/10.1097/scs.0000000000007699
https://doi.org/10.1007/s00405-020-06457-y
https://doi.org/10.1152/jappl.1978.44.6.964
https://doi.org/10.1080/00039896.1981.10667625
https://doi.org/10.1111/j.1530-0277.1985.tb05749.x
https://doi.org/10.1152/ajplung.1995.268.4.l596
https://doi.org/10.5505/vtd.2017.26928
https://doi.org/10.1016/j.ajic.2014.04.008
https://doi.org/10.1016/s0140-6736(00)02814-2
https://pubmed.ncbi.nlm.nih.gov/23805438/

	The Effects of Alcohol-Based Hand Sanitizer and Cologne Use on Blood Alcohol Levels and Nasal Functions
	Abstract
	Keywords
	1. Introduction
	2. Methods
	2.1. VAS Scale (Visual Analogue Score)
	2.2. Endoscopic Examination
	2.3. Serum Ethanol Levels
	2.4. Nasal Resistance
	2.5. Mucociliary Clearance
	2.6. Nasal Culture
	2.7. Statistical Analysis

	3. Results
	3.1. Total Nasal Airway Resistance (TNAR)
	3.2. Mucociliary Clearance Time
	3.3. Serum Ethanol Levels
	3.4. Nasal Culture
	3.5. VAS Score
	3.6. Endoscopic Scores
	3.7. Inter-Group Comparisons

	4. Discussion
	5. Conclusion
	Informed Consent
	Ethics Statement
	Conflicts of Interest
	References

