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Abstract 

Background  An increasing prevalence of alcohol consumption is a major public health problem, which has also 
led to an increasing number of children who have been prenatally exposed to the toxic effects of ethanol. However, 
obtaining reliable information on prenatal alcohol exposure through maternal self-reports has proved difficult.

Aims  Our aim was to evaluate the potential for rapid screening test for measuring ethyl glucuronide (EtG), a specific 
alcohol metabolite, from urine samples of pregnant women.

Methods  Five hundred five urine samples of pregnant women were collected anonymously from five prenatal units 
in two Finnish cities: a tertiary specialist antenatal clinic for pregnant women with problematic substance use (HAL), a 
regular hospital antenatal clinic (LCH = Lahti Central Hospital), a prenatal screening unit and two community mater‑
nity clinics (USR = user self-recruiting units). All samples were screened using rapid EtG test strips, and all positive, 
uncertain, and randomly selected negative samples were confirmed by quantitative analyses. The samples were also 
screened for cotinine and use of cannabis.

Results  In this material an EtG cut-off of 300 ng/mL suggesting heavy alcohol drinking was exceeded by 7.4% (5/68) 
of the samples in the HAL clinic, 1.9% (4/202) in LCH, and 0.9% (2/225) in USR. A cut-off of 100 ng/mL was exceeded 
by 17.6% (12/68) of samples from HAL, 7.5% (16/212) from LCH, and 6.7% (15/225) from USR. Based on confirmatory 
quantitative analyses, there were no false negatives nor false positives in rapid EtG screening. However, 57 (11.3%) of 
test results were classified as uncertain. In these cases, confirmation by quantitative analyses resulted in 56.1% rate of 
positive values. 73% of the samples with EtG > 300 ng/mL showed positive cotinine results suggesting smoking co-
occurring with alcohol intake.

Conclusions  Rapid EtG tests may be an easy and inexpensive method, which may improve the possibilities for 
screening alcohol use among pregnant women during routine prenatal visits. Quantitative EtG analyses are recom‑
mended to confirm screening positive and uncertain cases.

Trial registration  NCT04571463 Date of Registration 11/05/2020.
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Background
Prenatal alcohol exposure (PAE) may lead to a wide spec-
trum of phenotypic alterations called Fetal Alcohol Spec-
trum Disorders (FASD) ranging from Alcohol-Related 
Neurodevelopmental Disorder (ARND) to fully developed 
fetal alcohol syndrome (FAS) [1, 2]. It is currently recom-
mended to fully abstain from alcohol use during preg-
nancy according to both WHO [3] and Finnish national 
recommendations [4] However, we do not know how well 
women follow this recommendation since self-reports on 
alcohol consumption during pregnancy tend to be less 
reliable than self-reports on drinking habits in general [5].

Alcohol use among women is a major public health 
problem worldwide. In Finland, recent estimates have 
indicated that 84% of women aged 20–44  years drink 
alcohol and 3% report heavy weekly binge-drinking 
(the Finnish national definition for binge drinking is ≥ 6 
alcohol units on one occasion, 1 alcohol unit in Finland 
equals 12 g of pure ethanol). Furthermore, 24% of women 
aged 20–34  years were considered to use alcohol regu-
larly in amounts regarded as excessive (more than 5/12 
points in AUDIT-C) [6].

According to a European study 14% of Finnish women 
anonymously reported alcohol consumption after aware-
ness of pregnancy [7]. In one Finnish anonymous sur-
vey more than half of pregnant women reported some 
alcohol use during pregnancy and almost 5% reported 
binge drinking [8] according the to the Finnish defini-
tion (≥ 72 g of pure ethanol on one occasion). In a recent 
cohort study of 14 822 pregnant Finnish women based on 
self-reporting via electronic questionnaires 26% reported 
stopping alcohol use only after recognizing being preg-
nant and 4.6% self-reported continuing alcohol use during 
pregnancy [9]. A German study showed that when asked 
about alcohol use during pregnancy or later, women tend 
to underreport or deny it, even when the child’s meco-
nium shows evidence of alcohol metabolites [10].

The absence of documented prenatal alcohol exposure 
makes diagnosis of FASD difficult if dysmorphic facial 
features are absent, even when the child shows typical 
signs of neurobehavioral problems [1]. Only a minority of 
children with FASD show signs of dysmorphic FAS [11, 
12]. According to health records, diagnoses of FASD are 
rare in Finland, about 4.5/10 000 (personal communica-
tion Mika Gissler Finnish Institute for Health and Wel-
fare). In countries where women’s alcohol consumption 
is similar to that in Finland, the prevalence of FASD is 
2–7% depending also on the criteria used to define the 
phenotype [12-14]. Therefore, it is important to investi-
gate prenatal alcohol exposure also using objective labo-
ratory tests, and the need for rapid diagnostic methods 
for recognizing fetal alcohol exposure has been widely 
acknowledged [15, 16].

Ethyl glucuronide (EtG) is a specific metabolite of etha-
nol that is excreted to urine and can be found in urine 
samples up to several days after consumption of large 
amounts of alcohol [17] and about 24  h after smaller 
alcohol amounts [18].

When examining alcohol use disorders, a cut-off of 
500 ng/mL has been suggested [19]. A lower cut-off dur-
ing pregnancy may, however, be rational because fetal tis-
sues lack capacity for clearance of ethanol and its toxic 
metabolites. There is no known safe amount of alcohol 
use during pregnancy and during pregnancy, a cut-off of 
100 ng/mL has been previously used [20, 21].

Combined tobacco and alcohol exposure during preg-
nancy exacerbates the damage caused by alcohol [22]. 
Alcohol use and smoking have been shown to be highly 
concomitant behaviors during pregnancy in Canada [23] 
and Norway [24]. It is important to know if that applies 
also in Finland, where 10% of women smoke during preg-
nancy [25].

Aims
The aims of this study were:

1. to evaluate the possible usefulness of rapid EtG 
testing as a tool for detecting ethanol exposure dur-
ing pregnancy.
2. to assess the prevalence of positive EtG values in 
different prenatal clinics.
3. to examine whether smoking status, cannabis use, 
gestational age, or timing of sampling during the 
week (early or late) correlates with the number of 
positive EtG findings.

Methods
Pregnant women were recruited between 1st of October 
2020 and 4th of June 2021 from five clinics in two cities, 
Helsinki (Finnish capital with ca 550 000 inhabitants) and 
Lahti (9th largest city in Finland with ca 120 000 inhab-
itants). The clinics and their sample collection schedules 
were as follows:

1. HAL Clinic a tertiary specialist antenatal clinic for 
pregnant women with problematic substance use at 
Women’s Hospital in Helsinki. Collection time: from 
1st of October to 1st of December 2020 and from 12th 
of January to 7th of May 2021. Recruitment by mid-
wives.
2. Lahti central hospital specialist antenatal clinic 
(LCH). Collection time from 1st of November to 11th 
of December 2020. Recruitment by midwives.
3. Prenatal ultrasound screening unit at Women’s 
Hospital in Helsinki. Collection time from 1st Octo-
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ber to 30th of November 2020. A user self-recruiting 
unit (USR).
4. Primary care maternity clinic in Helsinki. Collec-
tion time from 26th March to 4th of June 2021. A user 
self-recruiting unit (USR).
5. Primary care maternity clinic in Lahti. Collection 
time from 15th of March to 28th of May 2021. A user 
self-recruiting unit (USR).

To achieve anonymity, the personnel in antenatal clin-
ics recruited participants for the study only by informing 
the visitors of the study and describing the participation 
procedure. Additional information, if required, was avail-
able through dedicated mobile phone and email address. 
Participation rate in the specialist antenatal clinics was 
calculated by dividing the number of samples received by 
the number of pregnant patients that were informed of 
the study by midwives.

In primary care maternity clinics both in Lahti and 
Helsinki, and prenatal ultrasound screening unit, women 
were anonymously self-recruited. An advertisement of 
the study was sent attached to a standard clinic invitation 
letter. Self-recruitment was based primarily on the spe-
cifically designed notifications on the doors of the toilet 
cubicles (collectively sampling rooms) the women visited 
when they gave their routine pregnancy follow-up urine 
samples. Notifications were also put on the notice boards 
at the clinics. Furthermore, a separate research disclosure 
material was available near the sample collection box. 
Additional information, if required, was made available 
through dedicated mobile phone and email. Accurate 
participation rates were not calculable in the units with 
self-recruitment, because the number of visitors that 
were actually reached with the study information was 
unavailable. Therefore, the rates were estimated using the 
monthly number of patients.

Each sampling room at all research sites had the 
research disclosure together with instructions for sample 
treatment available. The sampling rooms were equipped 
with anonymous informed consent forms, a pen, plas-
tic cups, 5 ml syringes with caps, and fully opaque self-
adhesive plastic envelopes. The sample collection box 
was located outside the rooms for centralized collection. 
The box had a locked latch that allowed an easy inser-
tion of samples but prevented unauthorized removal. The 
participants autonomously filled the syringes, put them 
together with the filled consent form in the plastic enve-
lope, and dropped the envelope to the collection box. The 
samples were collected two to three times a week.

We recorded the part of week when the samples were 
collected in two categories: early week = Monday to mid 
Wednesday, late week = mid Wednesday to Friday. The 
pregnancy trimester at the time of sample collection 

was marked by participants in the anonymous consent 
form in three categories: 1st trimester (gestational weeks 
4–12), 2nd trimester (gestational weeks 13–27) and 3rd 
trimester (gestational weeks 28-).

All samples were tested for ethyl glucuronide using 
commercially available screening test strips (Confirm 
Bioscience HETG-105c). The lowest cut-off in these test 
strips is 300  ng/m. Screening tests results were catego-
rized as positive (no visible line in the test strip result 
area), uncertain (very light or smudged unclear line in the 
test strip result area), or negative (visible red line in the 
test strip result area). Majority of clear negative samples 
in the screening were discarded after testing according to 
the research protocol. All positive samples, samples with 
uncertain screening result and randomly selected 10% of 
screening negative samples were frozen in -25C and sent 
to centralized laboratory for quantitative analysis.

Use of tobacco and cannabis products was assessed 
using urine test strip rapid tests. All HAL clinic samples, 
test strip positive samples, uncertain samples, and the 
randomly selected EtG-negative samples were tested for 
nicotine and cannabis metabolites. For tobacco use the 
presence of cotinine, a nicotine metabolite, was tested 
using Confirm Bioscience HDCT-114 tests with a cut-off 
of 200 ng/mL. For cannabis, the presence of tetrahydro-
cannabinol (THC) was tested with a commercially avail-
able assay from Confirm Biosciences HDTH-114 with a 
cut-off of 50 ng/mL. Because of temporary unavailability 
of cotinine and cannabis tests, three EtG-negative HAL 
samples could not be tested.

As a lower cut-off of 100 ng/mL has been used previ-
ously for indicating alcohol exposure in pregnancy [20, 
21], those samples that in quantitative laboratory analysis 
had > 100 ng/mL but < 300 ng/mL were considered sepa-
rately in further statistical analysis in addition to samples 
exceeding the EtG content of 300 ng/mL.

Laboratory analyses
Quantitative EtG measurements were carried out in an 
SFS-EN ISO 15189:2013–accredited centralized labo-
ratory at the Medical Research Unit, Seinäjoki Central 
Hospital, Finland using Microgenics DRI EtG immuno-
assay reagents on Indiko Plus clinical chemistry analyzer 
(Thermo Fisher Scientific). The measurements were con-
ducted blind to the knowledge of the clinical information 
and case/control status.

Statistical analysis
Statistical analysis was done using R 4.1.3 [26]. Figures 
were produced using Matplotlib [27]. We analyzed the 
accuracy of the strip tests by calculating the point esti-
mates with 95% confidence intervals for false nega-
tive and false positive test results. For the prevalence of 



Page 4 of 9Jolma et al. BMC Pregnancy and Childbirth          (2023) 23:464 

positive EtG samples we classified the samples in four 
groups: HAL antenatal clinic for women with prob-
lematic substance use, Lahti central hospital antenatal 
Clinic (LHC), pooled results from the three user self-
recruitment units (USR), and one group encompassing all 
except the HAL clinic (LCH + USR). We calculated point 
estimates and 95% confidence intervals for each group. 
The expected value of positive 300  ng/mL samples in 
each group was small; thus, we compared the differences 
in the proportions of positive test samples using two-
tailed Fisher’s exact test for count data. We used an odds 
ratio to quantify the risk ratio between the groups.

Because of the relatively high number of positive 
100 ng/mL samples, we did a post-hoc analysis by repeat-
ing the groupwise analyses using the laboratory con-
firmed results with a 100 ng/mL cut-off. To confirm the 
direction of change between the trimesters, we used one-
tailed Fisher’s exact test for count data.

Results
In this series consisting of 505 urine samples from preg-
nant women, most samples (443, 87.7%) were clear 
negatives in EtG screening. All clear positive (N = 5), all 
uncertain (N = 57) and 49 assumedly negative samples 
were frozen in -25C and sent for quantitative confirma-
tory analysis. There were no uncertain cotinine or can-
nabis test results.

Participation rate data was available for the two antena-
tal hospital clinics: 97% in LCH, and 65% in HAL clinic. 
We do not know how many women were reached with 
the information and the accurate number of visitors in 
the USR units, but it was estimated, that the participation 
rates in these clinics were low (less than 5% of the num-
ber of visitors in these units).

Comparisons of the rapid screening test data and quan-
titative EtG analyses showed no false positives or false 
negatives in the screening results when the uncertain 
results were excluded (Table 1). All samples categorized 
as screening positive had EtG levels above the 300  ng/
mL cut-off. All samples categorized as screening nega-
tive contained less than 300 ng/mL of EtG. The propor-
tion of uncertain screening results was 11.3% (57/505). 

Of those 6 (10.5%) contained > 300  ng/mL of EtG and 
two > 500 ng/mL.

32/57 (56.1%, CI 43.3%-69.0%) of the samples catego-
rized as uncertain and 6/49 (12.2%, CI 3.8–21.4%) of the 
samples categorized as screening negative were positive 
in confirmatory analysis when 100 ng/mL was used as a 
cut-off.

The prevalence of positive samples (exceeding the level 
of 300  ng/mL) in the HAL group was 7.3% (CI 1.1%-
13.6%). The pooled prevalence in all other groups was 
1.4% (CI 0.2%-2.5%). Among those non-selected groups, 
the LCH group showed higher percentages for posi-
tive test results compared to USR (OR 2.1), but the dif-
ference was not statistically significant. The HAL group 
showed higher odds for elevated values than LCH (OR 
4.1, p = 0.041), USR (OR 8.8, p = 0.008), or pooled preva-
lence of other than HAL groups (OR 5.7, p = 0.009). Test 
data for each group is shown in Table 2. For those sam-
ples in which an EtG cut-off of 300 ng/mL was exceeded, 
LCH saw EtG levels range from 327 ng/mL to 1540 ng/
mL, USR from 329 ng/mL to over 500000 ng/mL, and the 
HAL clinic from 384 ng/mL to 8399 ng/mL.

The prevalence of positive samples exceeding 100  ng/
mL (Table  2) in the HAL group was 17.6% (CI 8.6%-
26.7%). The pooled prevalence in other groups was 7.1% 
(CI 4.7%-9.5%). The difference between LCH and USR 
was not significant (OR 1.1, p = 0.8). Though the differ-
ences were smaller than those in comparisons with the 
higher cut-off, the HAL group had again higher risk 
than LCH (OR 2.6, p = 0.021), USR (OR 3.0, p = 0.014), 
or pooled prevalence of other than HAL groups (OR 2.8, 
p = 0.008).

The prevalence of positive cotinine samples was 
58.5% (CI 46.5%-70.4%) in the HAL group and 12.8% 
(CI 6.8%-18.9%) in pooled other groups. Cotinine test 
was positive more often in samples exceeding EtG lev-
els of 300  ng/mL (OR 7.5, p = 0.002). Using a 100  ng/
mL cut-off, the difference was not significant (Table  2 
and Fig.  1). In this material, there were only six can-
nabis positive samples of those tested, four of them 
were from HAL and other two from LCH, meaning 
that no cannabis users participated in the study in the 

Table 1  Comparisons of the data using rapid test strips or quantitative analysis of urine ethylglucuronide

Test strip 
screening result

Number of samples in 
comparison

Laboratory 
result < 100 ng/mL

Laboratory result 
100-300 ng/mL

Laboratory 
result > 300 ng/mL

Laboratory result > 500 ng/
mL (included in > 300 ng/
mL)

Positive 5 0 0 5 5

Uncertain 57 25 26 6 2

Negative 49 43 6 0 0

Total number 111 68 32 11 7
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self-recruiting units. 66.7% (4/6) of cannabis users had 
negative EtG and 33.3% (2/6) had EtG levels above 
100 ng/mL (Table 2).

45.3% (229/505) of the samples were given in the 3rd 
trimester, which is the time when most prenatal visits 
take place. The fetal ultrasound screening unit differed 
from other units because the screenings are scheduled 
in gestational weeks 11 + 0 -13 + 6 and in weeks 19 
-21. Only 15.0% (76/505) of the samples were given in 
the 1st trimester. In all groups the proportion of posi-
tive samples decreased from the 1st to the 2nd trimes-
ter. In the LCH and USR groups the proportion again 
increased from the 1st to the 3rd trimester, though the 
differences were not statistically significant. However, 
post-hoc analysis using a 100  ng/mL cut-off revealed 
that the proportion increased in the 3rd trimester in 
LCH (OR 6.4, p = 0.033) and the pooled group of other 
than HAL samples (OR 3.8, p = 0.004). Trimester had 
no significant effect on the proportions of positive coti-
nine or cannabis tests.

59.2% (299/505) of samples were given in early part 
of the week. Only in the HAL samples were there dif-
ferences in the percentages of positive samples between 
early 23.3% (7/30) and late 13.2% (5/38) week, but the dif-
ferences did not reach statistical significance.

Discussion
There is a clear need for objective biomarkers to iden-
tify alcohol drinking during pregnancy. The present 
work employing rapid screening techniques and quan-
titative determinations of ethyl glucuronide (EtG) from 
urine samples of pregnant mothers indicates that the 
use of easy and inexpensive biomarker screening tech-
niques may prove to be of value in recognizing and fol-
lowing those at risk for alcohol-induced harm for fetal 
development. The occurrence of EtG positive samples 
in our study also supports the usefulness of biomarker-
based screening in providing additional value in detect-
ing alcohol consumption during pregnancy. Currently 
self-reporting and AUDIT (Alcohol Use Disorder 

Table 2  Ethylclucuronide (EtG) quantitative findings, smoking status and cannabis use in the study population

HAL special antenatal hospital clinic for women with problematic substance use, LCH Lahti central hospital antenatal clinic, which is a regular antenatal hospital clinic, 
USR user recruiting units

Clinic Samples EtG 
Negative

EtG 100-
300 ng/mL

EtG > 300 ng/
mL

cotinine + /
EtG 
negative

cotinine + / 
EtG 100-
300 ng/mL

cotinine + / 
EtG > 300 ng/
mL

cannabis + /
EtG negative

cannabis + / 
EtG > 100 ng/
mL

HAL, antena‑
tal clinic for 
women with 
problematic 
substance 
use

68 82.4% 
(56/68)

10.3% (7/68) 7.4% (5/68) 22.6% 
(12/53)

71.4% (5/7) 100% (5/5) 3.8% (2/53) 17% (2/12)

LCH, Lahti 
central 
hospital 
antenatal 
clinic

212 92.5% 
(196/212)

5.7% 
(12/212)

1.9% (4/212) 25.9% (7/27) 25% (3/12) 50% (2/4) 7.4% (2/27) 0% (0/16)

USR, Helsinki, 
a community 
maternity 
clinic

58 93.1% 
(54/58)

6.9% (4/58) 0% (0/58) 5.6% (1/18) 0% (0/4) 0% (0/0) 0% (0/18) 0% (0/4)

USR, Lahti, a 
community 
maternity 
clinic

50 92% (46/50) 6% (3/50) 2% (1/50) 10% (1/10) 0% (0/3) 100% (1/1) 0% (0/10) 0% (0/4)

USR, Helsinki 
Prenatal 
ultrasound 
screening 
unit

117 94% 
(110/117)

5.1% (6/117) 0.8% (1/117) 0% (0/31) 0% (0/6) 0% (0/1) 0% (0/31) 0% (0/7)

All 505 91.5% 
(462/505)

6.3% 
(32/505)

2.2% (11/505) 15.1% 
(21/139)

25% (8/32) 72.7% (8/11) 2.9% (4/139) 6.3% (2/32)

All except 
HAL

437 92.9% 
(406/437)

5.7% 
(25/437)

1.4% (6/437) 10.5% (9/86) 12% (3/25) 50% (3/6) 2.3% (2/86) 0% (0/25)
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Identification Test) is used for screening of alcohol 
use during pregnancy. All women who either had high 
AUDIT score before pregnancy or continue alcohol use 
during pregnancy should be referred to HAL clinics 
according to recommendations [4]. However, compared 
to the number of women who according to anonymous 
surveys continue using alcohol during pregnancy [7-9] 
or the number of EtG positive samples in this study, only 
a small fraction of the pregnant population with alcohol 
consumption during pregnancy is identified and attend 
HAL clinics.

The lowest available EtG cut-off in commercially 
available urine EtG rapid screening tests (300  ng/mL) 
appears to be too high for screening during pregnancy. 
The commercial tests are aimed at screening harmful 
alcohol drinking among non-pregnant population and 
used for forensic purposes. Accordingly, only higher 
clinically relevant EtG concentration levels are of inter-
est. Using lower cut-off increases the theoretical risk of 
detecting ethanol exposure from other sources beside 
conscious consumption of alcohol. However, in the 
case of fetal alcohol exposure, it is not relevant how the 
alcohol has entered the mother’s bloodstream, if there 
is significant amount of it. Since there is no known safe 
level for fetal alcohol exposure during pregnancy, a 
cut-off of 100 ng/mL has been used in an earlier study 

showing detectable morphological changes by the 2nd 
trimester ultrasound in those exceeding that limit [21]. 
For those reasons, we chose to also include in con-
firmatory quantitative analysis all samples categorized 
as uncertain in screening and, also randomly selected 
screening negative samples to test the validity of the 
current screening test. There were six samples cat-
egorized as uncertain with EtG exceeding 300  ng/mL. 
The lower cut-off of 100 ng/mL was exceeded in 32/57 
(56.1%) of samples categorized as uncertain and in 6/49 
(12.2%) of quantitatively analyzed screening negative 
samples.

One urine test is able to reveal alcohol use only during 
the preceding few days prior to sampling, and amount 
and frequency of alcohol use during pregnancy may 
vary. For that reason, repeated testing during pregnancy 
would be needed for effective screening purposes. A pos-
itive test result should warrant in-depth counseling and 
follow-up including repeated testing. When used in pri-
mary care maternity clinics, a positive test result could be 
one indication for referral to special antenatal clinics for 
pregnant women with substance abuse problems when 
deemed necessary after counseling.

In clinics treating pregnant women with known sub-
stance abuse problems, rapid EtG urine screening tests 
would provide an easy additional method for follow-up 

Fig. 1  Smoking status in mothers with different levels of ethylglucuronide (EtG) in urine
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of treatment effectiveness and adherence to treatment. 
Currently, urine testing for screening illegal drugs and 
ethanol breath analysis are commonly used clinical tools. 
The short half-life of ethanol, however, hampers the use 
of ethanol analyses for detecting recent ethanol intake. 
In addition to EtG, a blood test for phosphatidylethanol 
(PEth), another specific metabolite of ethanol, can be 
used to detect alcohol use from the previous days or even 
weeks prior to sampling [28] but is more invasive and 
expensive than rapid urine EtG screening.

All screening requires informed consent with a 
mutual understanding with the pregnant woman. In 
Finland nearly all pregnant women use primary care 
maternity clinics and a majority participate in volun-
tary screening for fetal chromosomal and structural 
abnormalities, metabolic disorders, and maternal infec-
tions. Adding urine EtG screening to routine programs 
would be expected to benefit both the mother and the 
child. In a Swedish study yearly societal cost was esti-
mated as 76 000€ per one child and 110 000€ per one 
adult with FAS [29]. Thus, by a direct calculation the 
screening costing approximately 1 million euros yearly 
would be cost-effective if it helped to save only 9–13 
persons yearly from FAS.

Yearly, 700–1000 (1.4%–2% of all) pregnant women 
in Finland attend HAL clinics [30], although all who 
continue alcohol use during pregnancy should be 
referred according to guidelines [4] and more women 
than before are currently referred to HAL clinics for 
drug use and social problems compared to alcohol 
use [30]. As expected, HAL clinic samples were more 
often positive for EtG compared to other sample collec-
tion units. Also, more HAL samples were positive for 
EtG on Monday to mid-Wednesday compared to sam-
ples obtained between mid-Wednesday to Friday sug-
gesting that more alcohol consumption occurs during 
weekends consisting probably of binge-type drinking. 
Tailored interventions for pregnant women with sub-
stance use disorders have been previously shown to be 
beneficial and cost-effective [31]. Because in HAL clinic 
samples the fractions of both EtG > 300  ng/mL posi-
tive samples and cotinine positive samples were lower 
in the 3rd trimester than in the 1st trimester, our data 
supports the impact of outpatient interventions at HAL 
clinics.

It is noteworthy that, apart from the HAL group, the 
proportion of positive EtG samples increased statisti-
cally significantly in the 3rd trimester. This could signal 
that there remains a misconception about the effects 
of alcohol during different stages of the pregnancy or a 
change in the life situation. Because the central nervous 
system develops through the pregnancy, there is no safe 
timing for alcohol consumption. It remains important to 

ask about alcohol consumption at every stage of the preg-
nancy, not only in the beginning.

Strengths of the study
The strengths of our study include recruitment of the 
participants from different maternity care and antenatal 
clinics in a consecutive manner, which should provide 
a real-life setting. The samples were collected anony-
mously which may help to reduce bias in the detection of 
positive samples. Analyses of EtG were carried out with 
both rapid screening tests and confirmatory laboratory 
analyses.

Limitations of the study
In urine EtG analysis there is a theoretical possibility of 
both false negative [32] and false positive [33] results, 
especially in cases of urinary tract infections. However, 
use of alcohol containing mouthwash and heavy use of 
hand sanitizer are not likely to cause positive results 
in pregnant women [20]. There are also other possi-
ble extraneous sources of alcohol exposure that might 
in theory cause positive EtG results if those alcohol 
containing products are inhaled or ingested in sub-
stantial quantities. However, for the fetal development 
the amount and timing of alcohol exposure is likely 
to be more relevant than the route of exposure. Low 
participation rate in user self-recruiting units caused 
probable bias in results, because there were only two 
screening positive samples, a very low percentage of 
tobacco users and no cannabis users in those who par-
ticipated through such recruiting procedures. Still, in 
quantitative analysis of samples including uncertain 
screening results and randomly selected screening 
negative samples and using lower cut-off, 6.7% of sam-
ples in those units exceeded 100 ng/mL.

Conclusions
The rapid urine analyses for EtG provide a new, easy, 
and cost-effective approach for health care to recog-
nize women who use alcohol during pregnancy. The 
rate of positive EtG results in this study confirmed 
that there still are significant numbers of women with 
alcohol consumption during pregnancy. The rapid 
urine EtG testing could be used either as part of rou-
tine pregnancy health checks or when regular alcohol 
consumption is suspected but denied by the pregnant 
woman. It also provides a tool for follow-up of pregnant 
women with known alcohol consumption. More sensi-
tive urine screening tests with a EtG cut-off of 100 ng/
mL are needed for screening alcohol exposure during 
pregnancy, which has remained as a major public health 
challenge throughout the world.
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