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Summary

Aims: To determine the threshold concentration of Ethyl Glucuronide (EtG) in hair for diagnosing chronic alcohol use in women. 

Methods: The study involved 15 alcohol-dependent women undergoing inpatient treatment for chronic alcohol use at the Grodno regional clinical center “Psychiatry-
Narcology” (Belarus). The control group consisted of 15 moderately drinking representatives of the general population. The EtG level was assessed in the proximal 3-cm 
segment of scalp hair as per SoHT guidelines for alcohol marker detection. EtG concentration was determined by high-performance liquid chromatography – tandem 
mass spectrometry (HPLC-MS). 

Results: At a threshold concentration of 38 pg/mg, the sensitivity, specifi city, Positive Predictive Value (PPV), negative predictive value (NPV) of the result were 93%, 
92%, 98%, 90%, respectively. 

Conclusion: EtG is a reliable biochemical marker of chronic alcohol use in women. The relatively small sample size is a limitation and should be considered when 
interpreting the fi ndings.
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Introduction

Excessive alcohol consumption remains a pressing public 
health issue in many countries worldwide [1]. Recent decades 
have seen a narrowing of the gender gap in alcohol-related 
issues in the prevalence of alcohol dependence due to an 
increase in the level of alcohol-related problems in women [1]. 
It is important to objectify the diagnosis of alcohol dependence 
using direct biochemical markers. EtG is among the most 
reliable biochemical markers for identifying chronic alcohol 
use [2-4]. 

Determination of EtG content in hair has a number of 
advantages over routine biochemical markers, including 

non-invasiveness of obtaining biological material, ease of 
transportation, the possibility of long-term storage and 
repeated analysis, and a wide window of determination [5-8].

One of the important characteristics of the marker is its 
threshold concentration, which allows discrimination between 
different levels of alcohol consumption. The Society of Hair 
Testing (SoHT) recommends using a threshold level of 30 pg/
mg EtG in the proximal 0 cm - 3 cm scalp hair to distinguish 
between chronic alcohol use and moderate consumption [7,9]. 
However, these recommendations are questioned by some 
experts, who point to signifi cant individual variability in the 
formation and elimination of EtG [6,10]. Therefore, studies are 
currently ongoing to establish threshold values   for EtG content, 
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ROC curve (AUC) was 0.99, indicating a very good predictive 
value of the model.

Discussion

These data should be interpreted in the context of the 
results of previous studies. Most of the available literature data 
concerns the effectiveness of EtG in the diagnosis of alcohol 
dependence in men. In a meta-analysis, it was shown that the 
hair EtG content is a reliable marker of chronic alcohol abuse 
(sensitivity - 0.96 (CI: 0.72 - 1.00); specifi city - 0.99 (CI: 
0.92 - 1.00) [10]. The threshold hair EtG content of 30 pg/mg 
is recommended for detecting alcohol consumption in a daily 
dose of > 60 g [10]. In another meta-analysis of studies on the 
use of hair EtG for the diagnosis of alcohol abuse, the average 
concentration for men who died from chronic alcohol abuse was 
calculated to be 586.1 pg/mg (CI: 177.2 - 995.0 pg/mg) [6]. The 
threshold discrimination level between abstainers and social 
drinkers was 7 pg/mg, while the threshold discrimination level 
between social drinkers and individuals with chronic alcohol 
use was 30 pg/mg [6]. 

There are only a few studies devoted to the use of EtG 
content in the diagnosis of various alcohol consumption 
patterns in women. In a study involving pregnant women, 
the following threshold levels of EtG content in hair were 
established: abstainers < 7 pg/mg; moderate consumers (social 
drinkers) < 25 pg/mg; individuals with chronic alcohol use > 
25 pg/mg [1].

Our fi ndings align well with existing literature, which 
demonstrated the high diagnostic effi ciency of EtG as a 
biochemical marker of alcohol dependence. Moreover, our 
fi ndings are consistent with those of Crunelle, et al. [2], who 
found no signifi cant gender differences in EtG concentrations, 
supporting the validity of using hair EtG levels in female 
populations [2]. The optimal threshold concentration of EtG 
in hair that we calculated, discriminating between moderate 
alcohol consumption and alcohol dependence, was marginally 
higher than those reported in other studies [5,14,15]. Before 
concluding, it should be noted that the relatively small number 
of participants limits generalizability.

In conclusion, the results of this study suggest that EtG is 
a reliable biochemical marker of chronic alcohol use in women. 
These results support recommending the use of determination 
of EtG concentration in hair in diagnosing chronic alcohol use 
in order to objectify the diagnosis.
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prior research indicates that gender does not signifi cantly 
affect EtG levels in hair [1,11]. 

The aim of this work was to determine the optimal threshold 
level of EtG concentration in hair for the diagnosis of chronic 
alcohol use in women.

Methods

The study involved 15 women with chronic alcohol use 
undergoing inpatient treatment for alcohol dependence at the 
Grodno regional clinical center “Psychiatry-Narcology”. The 
control group consisted of 15 moderately drinking (no more 
than one standard drink per day) representatives of the general 
population. All patients gave voluntary consent to participate 
in the study. The study was approved by the clinic’s Ethics 
Committee, and written informed consent was obtained from all 
participants. The EtG level was assessed in the proximal 3-cm 
segment of scalp hair as per SoHT guidelines for alcohol marker 
detection, collected upon patient admission. Hair samples were 
collected upon patient admission, prior to the initiation of any 
medical or detoxifi cation procedures. The EtG concentration 
was determined by high-performance liquid chromatography 
– tandem mass spectrometry (HPLC-MS) [12]. Statistical data 
analysis was performed using Statistica, version 10.0 (StatSoft 
Inc., Tulsa, OK, USA) [13]. The assessment of diagnostic 
effi ciency (sensitivity, specifi city, Positive Predictive Value 
(PPV), Negative Predictive Value (NPV), as well as the optimal 
threshold concentration of EtG was carried out using ROC 
(receiver operating characteristic) analysis. The assessment of 
prognostic value was carried out by determining the area under 
the ROC curve – AUC (area under the ROC curves).

Results

The average EtG concentration in hair among women with 
chronic alcohol use was signifi cantly higher than that of the 
general population: 141.8 ± 37.9 vs. 17.0 ± 7.3 pg/mg. The median 
EtG concentration was also signifi cantly higher in women with 
chronic alcohol use: 59.4 (CI: 20.2 - 400) vs. 9.8 (CI: 8.9 - 35.1) 
pg/mg. Binary logistic regression analysis was conducted to 
model the relationship between EtG concentration (pg/mg) 
and group status (0 = control, 1 = chronic alcohol use). The 
resulting model was of the form: 

logit(P) = β₀ + β₁ × EtG,

Where P is the probability of belonging to the chronic 
alcohol use group, β₀ is the intercept, and β₁ is the regression 
coeffi cient for EtG concentration (Table 1). 

Receiver Operating Characteristic (ROC) analysis identifi ed 
a threshold of 38 pg/mg for EtG concentration in hair, above 
which the likelihood of chronic alcohol use was high. At this 
threshold, the model demonstrated strong performance with 
sensitivity of 93%, specifi city of 92%, PPV of 98%, and NPV 
of 90%. The sensitivity, specifi city, PPV and NPV of the result 
were 93%, 92%, 98%, 90%, respectively. The area under the 

Table 1: Results of binary logistic regression estimating the probability of chronic 
alcohol use based on EtG concentration in hair.

Term Coeffi  cient (β) Standard Error z - value p - value

Constant –5.19 2.05 –2.52 0.01

EtG 0.20 0.07 2.65 0.00

Notes: EtG = Ethyl Glucuronide; Coeffi  cients represent the log-odds of chronic 
alcohol use per unit increase in EtG concentration (pg/mg).
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