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Abstract
Objective: The aim of this study was to investigate the characteristics associated with
alcohol co-ingestion by measuring blood alcohol concentration in patients visited to
the emergency department with deliberate self-poisoning. Also, it was to evaluate the
accuracy of self-reported alcohol ingestion.
Methods: The initial assessment forms, medical records and laboratory tests of patients
visited to the ED after DSP between March 2017 and June 2020 were retrospectively
reviewed. Based on the patients’ BAC, two groups were formed: the non-alcohol group
and the alcohol group.
Results: This study included 286 patients (56.6%, n = 162) in the non-alcohol group
and 43.4% (n = 124) in the alcohol group. In multivariate logistic analysis, alcohol co-
ingestion was independently associated with no history of psychiatric admission (Odds
Ratio = 6.222, 95% Confidence Interval = 1.148-33.716, P = 0.034), lactate (mg/dL)
(Odds Ratio = 1.961, 95%Confidence Interval = 1.274-3.019, P = 0.002), and C-reactive
protein level (mg/dL) (Odds Ratio = 0.003, 95% Confidence Interval = 0.000-0.897, P =
0.046). The receiver operating characteristics analysis of lactate value for the association
with alcohol co-ingestion showed a cutoff value of 1.45, with 88.1% sensitivity, 71.6%
specificity, and an area under the curve of 0.845. There was no statistically significant
difference in emergency department disposition between the two groups. Using the
261 subjects who completed the self-report of alcohol co-ingestion, self-report resulted
in 77.6% sensitivity and 76.6% specificity for the assessment of alcohol co-ingestion.
The positive and negative predictive values for self-reporting were 72.6% and 81.0%,
respectively.
Conclusions: Alcohol co-ingestion was associated with no history of psychiatric ward
admission, high lactate levels, and low C-reactive protein values in patients who visited
the emergency department with deliberate self-poisoning. This study showed that self-
reported alcohol co-ingestion was not a substitute for the blood alcohol concentration
test.
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1. Introduction

Suicide continues to be a major cause of death worldwide. In
terms of the suicide rate, Korea ranked first among the member
countries of the Organization for Economic Co-operation and
Development (OECD) in the 2003-2017 period and has ranked
second place since 2018 [1].
There are several methods of suicide that individuals

choose and the prevalence of each method varies by region
[2]. Ajdacic-Gross et al. showed that the most common
suicide method occurring in Latin America and most Asian
countries is poisoning with pesticides, whereas poisoning with

drugs is one of the common suicide methods in the UK and
Nordic countries [3].

As a method of suicide, in countries such as the United
States, with easy access firearms, the suicide method by
firearms is high, resulting in about only 16.6% of poisoning
with drugs. However, in Korea, where the use of firearms is
restricted, suicide methods by poisoning are high at 71.7-94%
[4–6].

Deliberate self-poisoning (DSP) is the intentional ingestion
of more than the prescribed amount of any drug [7]. This also
includes poisoning with non-ingestible substances, overdoses
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of ‘recreational drugs’, and alcohol intoxication [8].
Alcohol plays a complex role in the etiology of suicidal

behavior, with both chronic alcohol use disorders and acute
alcohol consumption during or before the event considered risk
factors for suicide attempts and mortality [9].
Alcohol co-ingestion may have a disinhibiting effect, with

increased levels of impulsivity and/or self-aggressive tenden-
cies [10]. There is empirical evidence that suggests that a
proportion of those who consume alcohol prior to their DSP
episode have lower ‘suicidal intent’ than those who do not,
particularly those in which alcohol was consumed for non-
facilitative (i.e., for recreation) purposes as opposed to facili-
tative reasons (i.e., to numb fears, enhance toxicity of poisons,
etc.) [11].
While there aremany reports that have evaluated alcohol and

drug abuse, few studies have examined the clinical features of
alcohol ingestion among acutely self-poisoned patients visiting
the ED [12]. Thus, it is important to evaluate alcohol inges-
tion among patients with acute poisoning. Acute poisoning
patients who presented to the ED may experience interactions
between alcohol and poisonous substances. For example,
antihistamines, antipsychotic drugs, tricyclic antidepressants,
benzodiazepines, and opioids cause prolonged sedation, which
can negatively impact the consciousness of patients with acute
poisoning [13].
Therefore, the blood alcohol concentration (BAC) test is

valuable in assessing alcohol ingestion when evaluating the
consciousness of patients with acute poisoning. Unfortunately,
it is difficult to use the BAC test in all patients [12].
Self-reported alcohol consumption has become an anchor

for alcohol assessment, screening, and intervention [14, 15].
A previous report on injury patients found that self-reported
alcohol consumption has been shown to have high sensitivity
and high specificity for detecting alcohol ingestion [16].
We conducted this study to investigate the characteristics of

alcohol co-ingestion bymeasuring BAC in patients who visited
the ED after DSP. Ultimately, we investigated the effect of
alcohol co-ingestion on disease severity through ED outcomes
(disposition). We also evaluated the accuracy of self-reported
alcohol ingestion to replace the BAC measurement.

2. Materials and methods

2.1 Study design and participants
This retrospective study was conducted with patients who
visited the ED of a general hospital in a large urban city in
South Korea from March 2017 to June 2020 following their
DSP. The primary dependent variable was the patient’ s BAC
after being referred to the ED. Based on the patients’ BAC, two
groups were formed: the non-alcohol group and the alcohol
group. Patient data were collected prospectively, and the
researchers retrospectively reviewed the data.
An annual average of 65,000 patients visit this hospital’s ED,

and more than 9,600 patients are hospitalized each year. Over
1,300 patients are admitted to the intensive care unit (ICU) on
average each year.
During the study period, 909 patients were referred to the

ED following their self-harm behavior.

446 DSP patients were included in the study, excluding 44
hanging, 2 drowning, 2 collision/burns, 287 cutting and pierc-
ing, 32 fall/jumping from a height, and 96 others. However,
the study had a final sample of 286 patients after the exclusion
of 160 patients, including 19 cases referred to psychiatric
hospitals after completion of ED evaluation, four dead cases,
two patients who left the hospital against medical advice after
registration, and 135 patients who did not have a blood test for
alcohol. Patients were also excluded if they were referred to an
outpatient psychiatry clinic other than the ED following their
DSP (Fig. 1).

2.2 Methods and measurements

We referred all patients who visited the ED following DSP to
the responsible case management team. The initial assessment
forms were devised by this team under the supervision of
a psychiatrist at the hospital. Patients who agreed to be
managed by the case management team responded to all items
on their forms. Meanwhile, the forms of those who did not
agree were incomplete; therefore, we had to obtain as much
information as possible from their electronic medical records
(EMRs) (Fujitsu, Kawasaki, Japan). The initial assessment
forms included information about their marital status, religious
status, employment status, income level (with reference to the
average monthly income of Korean workers, classified into ≥
2.5 million KRW and < 2.5 million KRW), education level
(with reference to the mandatory education in Korea, classified
into middle school graduate or lower and high school graduate
or higher), family status, method of DSP, time from DSP to
ED visit, location where DSP was attempted, request for help,
companion at hospital visit, suicidal intent, history of prior sui-
cide attempts, history of psychiatric care, psychiatric drug use,
history of psychiatric ward hospitalization, family psychiatric
history, self-harm behavior plan, and suicidal ideation during
treatment and self-reported alcohol ingestion.
From the patients’ EMR, we collected the following data:

sex; age; vital signs (systolic blood pressure, diastolic blood
pressure, and heart rate); consciousness (alert: alert mental-
ity; drowsy, stupor, and coma: altered mentality); type of
referral (referral during business hours, i.e., from 9AM to
5PM on weekdays, or referral during off-hours); presumptive
psychiatric diagnosis (depression, psychiatric disease other
than depression, and no intervention or inability to diagnose);
physical status at the time of referral to the ED (chronic disease,
acute disease, and physical health); and ED outcomes (ICU
admission, GW admission, and discharge). The presump-
tive diagnosis of the patients was confirmed only after an
interview by a psychiatrist for patients who had requested a
psychiatric consultation. The presumptive diagnosis for self-
harm attempt patients who refused psychiatric consultation
was classified as uninterrupted. Next, for uninterrupted pa-
tients, past psychiatric diagnoses were used by the patient or
guardian’s statement. For statistical convenience, presump-
tive psychiatric diagnosis was divided into three categories:
depression, psychiatric disease other than depression, and no
intervention or impossible to diagnose. Laboratory findings
were measured through blood sampling with venipuncture and
arterial puncture within 30 min of ED arrival.



110

FIGURE 1. Study patient flow diagram.

The kinetic assay using enzymatic oxidation with alcohol
dehydrogenase can accurately quantitate BAC within a range
of 10-400 mg/dL. Subjects with a BAC higher than 10 mg/dL
were included in the alcohol group, and those with a BAC
lower than 10 mg/dL were included in the non-alcohol group.
We divided the patients into alcohol and non-alcohol groups

and compared demographic variables, self-harm-related vari-
ables, ingested substance, laboratory findings, and ED dispo-
sition between the two groups. Additionally, we compared ED
disposition according to BAC level.
Nominal variables were analyzed using the chi-square test

or Fisher’s exact test and continuous measures were analyzed
using the independent t-test or Mann-Whitney U test.
Multivariate logistic regression analysis was used to inves-

tigate factors associated with alcohol co-ingestion in patients

with deliberate self-poisoning. The multivariate logistic re-
gression analysis process used backward stepwise selection
(likelihood ratio). Adjusted odds ratios (aORs) and 95% confi-
dence intervals (CIs) were computed using logistic regression.
The significance level was set at P < 0.05 and all statistical
analyses were performed using SPSS (version 18.0; SPSS Inc.,
Chicago, IL, USA).

3. Results

3.1 Characteristics of patients who visited
the ED after deliberate self-poisoning (DSP)

Themean age was 43.8± 20.0 and 45.7± 17.7 and the number
of males was 62 (38.3%) and 43 (34.7%) in the non-alcohol
and alcohol groups, respectively (P = 0.39, P = 0.53). In the
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TABLE 1. General characteristics of patients who visited the emergency department after a deliberate self-poisoning
Characteristics Non-alcohol group

(n = 162)
Alcohol group
(n = 286)

Total P-value

Sex (male) 62 (38.3) 43 (34.7) 105 (36.7) 0.53
Age (years) 43.8 ± 20.0 45.7 ± 17.7 44.6 ± 19.0 0.39
Referral during business hours 29 (17.9) 18 (14.5) 47 (16.4) 0.44
Educational level (middle school or lower) 27 (21.8) 23 (28.4) 50 (24.4) 0.28
Marital status (married)* 66 (44.6) 57 (52.3) 123 (47.9) 0.22
Religion 28 (25.9) 17 (23.3) 45 (24.9) 0.69
Occupation (employed) 79 (55.6) 46 (49.5) 125 (53.2) 0.35
Housemate (presence) 53 (36.6) 54 (48.6) 107 (41.8) 0.05
Income (< 2.5 million KRW per month) 61 (49.2) 55 (64.0) 116 (55.2) 0.03
Companion when visiting ER 0.01
Acquaintance 133 (89.9) 98 (84.5) 231 (87.5)
Unknown person including 119 3 (2.0) 12 (10.3) 15 (5.7)
Alone 12 (8.1) 6 (5.2) 18 (6.8)
Physical status 0.46
Healthy 103 (67.3) 80 (69.6) 183 (68.3)
Acute illness 2 (1.3) 0 2 (0.7)
Chronic illness 48 (31.4) 35 (30.4) 83 (31.0)
Data are presented as frequency (percentage) or mean ± standard deviation.
* The variable “marital status” had three values: married, having a registered relationship, and having a de facto
relationship.

alcohol group, the mean BAC was 146.9 ± 83.0.
To compare the demographic and self-harm-related charac-

teristics between the two groups, 64.0% were low income was
in the alcohol group and 49.2% in the non-alcohol group (P =
0.03). Education level, marital status, employment status, and
physical status were not statistically different (Table 1).
History of psychiatric ward hospitalization was higher in

non-alcohol group (20.6%) than in the alcohol group (0.1%,
P = 0.001) The presumptive diagnosis was significantly dif-
ferent. In the non-alcohol group, major depressive disorder
(MDD), and 66.6% had other psychiatric disorders was 13.6%.
In the alcohol group, the incidence ofMDDwas 61.8% and that
of other psychiatric disorders was 5.7%. In the comparison
of motivation for self-harm between the two groups, DSP due
to economic problems was higher in the alcohol group, while
illness-related problems were higher in the non-alcohol group
(5.6% vs. 11.5%, 9.3% vs. 3.3%, respectively), though the
difference was not statistically significant (P = 0.11). Suicidal
ideation during treatment was higher in the non-alcohol group
(47.0%) than in the alcohol group (30.0%, P = 0.09) (Table 2).
The co-ingested substances showed a statistically significant

difference. In comparison to co-ingested substances, the rate of
co-ingestion of antidepressants was higher in the non-alcohol
group than in the alcohol group (21.0% vs. 8.1%). Co-
ingestion of analgesics was higher in the alcohol group than
in the non-alcohol group (3.7 vs. 6.5%, P = 0.03, Table 3).
In comparison of laboratory findings between the two

groups, C-reactive protein (CRP), blood urea nitrogen (BUN),
creatinine, alkaline phosphatase (ALP), sodium, potassium,

creatinine kinase (CK), lactate, bicarbonate and pH using
arterial blood gas analysis showed a statistically significant
difference (Table 4).

3.2 Outcome of ED assessments

The number of ICU admissionswas 28 (17.3%) and 17 (13.7%)
and the number of general ward admissions was 9 (5.6%) and
3 (2.4%) in the non-alcohol and alcohol groups, respectively.
There was no statistically significant difference in the ED
outcomes between the two groups (Table 5). ED disposition
did not show any difference according to BAC level in the
alcohol group (Table 6).

3.3 Factors associated with alcohol
co-ingestion in patients who visited the ED
with DSP

Inmultivariate logistic analysis, alcohol co-ingestionwas inde-
pendently associated with no history of psychiatric admission
(OR = 6.222, 95% CI = 1.148-33.716, P = 0.034), lactate
(mg/dL) (OR = 1.961, 95% CI = 1.274-3.019, P = 0.002), and
C-reactive protein level (mg/dL) (OR= 0.003, 95%CI = 0.000-
0.897, P = 0.046) (Table 7). The receiver operating character-
istics (ROC) analysis of lactate value for the association with
alcohol co-ingestion showed a cutoff value of 1.45, with 88.1%
sensitivity, 71.6% specificity, and an area under the curve of
0.845 (Fig. 2).
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TABLE 2. Self-harm related characteristics of patients who visited the emergency department after a deliberate
self-poisoning

Characteristics Non-alcohol group
(n = 162)

Alcohol group
(n = 124)

Total (n = 286) P-value

Altered mental status 78 (48.1) 55 (44.4) 133 (46.5) 0.52

Attempted suicide before 65 (43.3) 54 (48.6) 119 (45.6) 0.39

History of psychiatric admissioin 29 (20.6) 8 (0.1) 37 (0.2) < 0.01

Current psychiatric medication use 51 (52.6) 33 (45.8) 84 (49.7) 0.43

Family history of psychiatric disease 30 (21.6) 17 (16.8) 47 (19.6) 0.36

Presumptive diagnosis

0.01
MDD 107 (66.0) 76 (61.8) 183 (64.2)

Psychiatric disorder other than MDD 22 (13.6) 7 (5.7) 29 (10.2)

Uninterrupted or absence of psychiatric disease 33 (20.4) 40 (32.5) 73 (25.6)

Suicidal intent 123 (75.9) 97 (79.5) 220 (77.5) 0.47

Motivation of self-harm

0.11

Psychiatric 39 (24.2) 26 (21.3) 65 (23.0)

Interpersonal 28 (17.4) 19 (15.6) 47 (16.6)

Job-related 8 (5.0) 4 (3.3) 12 (4.2)

Economic 9 (5.6) 14 (11.5) 23 (8.1)

Illness-related 15 (9.3) 4 (3.3) 19 (6.7)

Death of family member or pet 4 (2.5) 3 (2.5) 7 (2.5)

Legal problem 0 3 (2.5) 3 (1.1)

Loneliness 4 (2.5) 1 (0.8) 5 (1.8)

Fighting or punishment 38 (23.6) 30 (24.6) 68 (24.0)

Other traumatic event 10 (6.2) 7 (5.7) 17 (6.0)

Asked for help 17 (11.3) 18 (17.5) 35 (13.8) 0.16

Time from self-poisoning to ER visit (hours) 5.7 ± 7.3 5.2 ± 22.5 5.5 ± 15.8 0.78

Self-harm behavior plan 20 (13.0) 11 (10.0) 31 (10.0) 0.39

Suicidal ideation during treatment 71 (47.0) 38 (30.0) 109 (40.0) 0.09

Psychiatric consultation 84 (58.7) 55 (51.9) 139 (55.8) 0.28

ED Length of stay (hours) 18.7 ± 34.1 10.9 ± 12.6 15.8 ± 28.2 0.11

Data are presented as frequency (percentage) or mean ± standard deviation.
MDD, major depressive disorder; ER, emergency room; ED, emergency department.

TABLE 3. Ingested substance of patients who visited the emergency department after a deliberate self-poisoning
N (%) Non-alcohol group (n = 162) Alcohol group (n = 124) Total (n = 286) P-value

0.03
Analgesics 6 (3.7) 8 (6.5) 14 (4.9)
STH 92 (56.8) 70 (56.5) 162 (56.6)
Antidepressants 34 (21.0) 10 (8.1) 44 (15.4)
Other drugs 13 (8.0) 19 (15.3) 32 (11.2)
Pesticide 12 (7.4) 9 (7.2) 21 (7.3)
Gas poisoning 5 (3.1) 8 (6.5) 13 (4.5)
The data are presented as frequencies (percentages). STH, sedatives, tranquilizers, hypnotics.
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TABLE 4. Laboratory finding of patients who visited the emergency department after a deliberate self-poisoning
Non-alcohol group (n = 162) Alcohol group (n = 124) Total (n = 286) P-value

BAC (mg/dL) 0 146.9 ± 83.0 146.9 ± 83.0
White Blood Cells (K/µL) 8,474.9 ± 3,584.1 7,710.4 ± 3,249.6 8,145.0 ± 3,458.7 0.06
Hemoglobin (g/dL) 13.4 ± 1.9 13.8 ± 1.7 13.5 ± 1.8 0.08
C-reactive protein (mg/dL) 0.6 ± 2.1 0.1 ± 0.2 0.4 ± 1.6 < 0.01
Platelet (×1,000/mL) 252.3 ± 70.3 252.0 ± 69.2 252.2 ± 69.7 0.98
Blood urea nitrogen (mg/dL) 14.0 ± 6.5 11.5 ± 3.9 12.9 ± 5.6 < 0.01
Creatinine (mg/dL) 0.8 ± 0.3 0.7 ± 0.1 0.7 ± 0.2 < 0.01
AST (IU) 30.0 ± 29.0 38.5 ± 59.8 33.7 ± 45.1 0.11
ALT (IU) 19.3 ± 17.2 24.3 ± 33.3 21.5 ± 25.5 0.10
Glucose (mg/dL) 117.9 ± 34.5 119.2 ± 35.1 118.4 ± 34.7 0.76
Alkaline phosphatase (U/L) 65.9 ± 21.1 74.1 ± 27.6 69.4 ± 24.4 < 0.01
Amylase (U/L) 65.3 ± 47.2 67.3 ± 76.8 66.2 ± 61.7 0.78
Lipase (U/L) 26.0 ± 61.2 28.2 ± 16.5 27.0 ± 47.4 0.70
Sodium (mEq/L) 136.9 ± 3.1 138.3 ± 2.6 137.5 ± 3.0 < 0.01
Potassium (mEq/L) 3.8 ± 0.5 3.5 ± 0.3 3.7 ± 0.4 < 0.01
Creatinine kinase (U/L) 519.5 ± 1,789.3 174.4 ± 292.6 372.3 ± 1,377.6 0.04
CK-MB (ng/mL) 3.5 ± 7.8 2.3 ± 4.0 3.0 ± 6.5 0.13
Troponin-I (ng/mL) 0.02 ± 0.15 0.00 ± 0.01 0.01 ± 0.11 0.15
Lactate (mg/dL) 1.4 ± 1.6 2.5 ± 1.3 1.9 ± 1.6 < 0.01
pH 7.40 ± 0.06 7.38 ± 0.07 7.4 ± 0.1 0.02
Bicarbonate (mg/dL) 25.0 ± 2.8 23.5 ± 2.5 24.3 ± 2.8 < 0.01
PaO2 (mmHg) 88.6 ± 27.1 84.3 ± 18.2 86.7 ± 23.6 0.15
SBP (mmHg) 123.2 ± 26.4 120.4 ± 26.5 122.0 ± 26.4 0.38
DBP (mmHg) 73.9 ± 16.6 72.2 ± 14.7 73.2 ± 15.8 0.37
HR (beats/min) 88.0 ± 21.9 99.9 ± 26.2 90.5 ± 23.9 0.04
RR (breaths/min) 19.6 ± 2.4 19.6 ± 3.1 19.6 ± 2.7 0.91
Body temperature (◦C) 37.0 ± 4.4 37.0 ± 3.6 36.8 ± 0.7 0.31
Data are presented as mean ± standard deviation.
BAC, Blood alcohol concentration; AST, Aspartate transaminase; ALT, Alanine transaminase; CK-MB, Creatine kinase-MB;
SBP, Systolic blood pressure; DBP, Diastolic blood pressure; HR, Heart rate; RR, respiratory rate.

TABLE 5. Dispositions of ED assessments in deliberate self-poisoning patients
Non-alcohol group (n = 162) Alcohol group (n = 124) Total (n = 286) P-value

Discharge 121 (74.7) 101 (81.5) 222 (77.6)

0.45
Psychiatric ward admission 4 (2.5) 3 (2.4) 7 (2.4)
General ward admission 9 (5.6) 3 (2.4) 12 (4.2)
ICU admission 28 (17.3) 17 (13.7) 45 (14.7)
The data are presented as frequencies (percentages). ED, emergency department; ICU, intensive care unit.

3.4 Accuracy of self-reported alcohol
ingestion

Using the 261 subjects who completed the self-report on al-
cohol ingestion, self-report resulted in 77.6% sensitivity and
76.6% specificity for the assessment of alcohol ingestion. The
positive and negative predictive values for self-reporting were
72.6% and 81.0%, respectively. A total of 116 (44.4%) patients

had a BAC higher than 10 mg/dL. Of these 116 patients with a
positive BAC, 26 (22.4%) reported that they did not consume
alcohol. Of the 145 patients with a negative BAC, 34 (23.4%)
reported that they consumed alcohol (Table 8).
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TABLE 6. Dispositions of ED according to blood alcohol concentration (BAC) level
BAC (mg/dL)
(n = 124)

10 ≤ BAC < 100
(n = 41)

100 ≤ BAC < 200
(n = 47)

200 ≤ BAC < 300
(n = 34)

300 ≤ BAC
(n = 2)

P-value

Discharge 36 (87.8) 35 (74.5) 28 (82.4) 2 (100) 0.54
Psychiatric ward 2 (4.9) 1 (2.1) 0 (0) 0 (0)
General ward 0 (0) 2 (4.3) 1 (2.9) 0 (0)
ICU admission 3 (7.3) 9 (19.1) 5 (14.7) 0 (0)
Data are presented as frequency (percentage). BAC, blood alcohol concentration; ED, emergency department;
ICU, intensive care unit.

TABLE 7. Factors related to alcohol co-ingestion in deliberate self-poisoning patients by multivariate logistic
regression analysis

Odds ratio 95% Confidential interval P-value
Income (≥ 2.5 million KRW per month) 0.769 0.298-1.980 0.586
MDD (reference: Uninterrupted or absence of psychiatric disease) 0.577 0.187-1.780 0.339
No history of psychiatric admissioin 6.222 1.148-33.716 0.034
Creatinine kinase (U/L) 1.000 0.999-1.001 0.488
Lactate (mg/dL) 1.961 1.274-3.019 0.002
C-reactive protein (mg/dL) 0.003 0.000- 0.897 0.046
MDD, major depressive disorder.

TABLE 8. Self-reported alcohol ingestion
Self-report BAC (-) (n = 145) BAC (+) (n = 116)
Drink alcohol, n 34 90
Did not drink, n 111 26
Sensitivity, % 77.6
Specificity, % 76.6
PPV, % 72.6
NPV, % 81.0
BAC, blood alcohol concentration; PPV, positive predictive
value; NPV, negative predictive value.

4. Discussion

This study investigated the clinical characteristics and labora-
tory tests related to alcohol co-ingestion in patients who visited
the ED with DSP by measuring BAC. Alcohol co-ingestion
was independently associated with no history of psychiatric
ward admission, high lactate levels, and lowCRP levels. It was
presumed that patients with a history of psychiatric admission
had a strong suicidal intent and did not need alcohol co-
ingestion for facilitative reasons.
Measuring serum lactate levels plays an important role in

determining the severity of toxicity in patients at the risk
of vital organ damage [17]. Golaghaei et al. [18] showed
that serum lactate could be used as a possible prognostic
factor because it rapidly increased in the serum and was easily
detectable. MacDonald et al. [19] investigated the frequency
and severity of ethanol-induced lactic acidosis. They revealed
that significant elevations in blood lactate are uncommon in
acute ethanol intoxication. They concluded that in patients
with ethanol intoxication who were found to have lactic aci-

dosis, other etiologies for elevated lactate levels should be
considered.
In this study, lactate levels were independently related to

alcohol co-ingestion. The ROC analysis of lactate value for the
association with alcohol co-ingestion showed a cut-off value
of 1.45, with 88.1% sensitivity and 71.6% specificity. We
estimated that the high lactate value in the alcohol co-ingestion
group was due to the accumulation effect of the simultaneous
administration of alcohol and other substances.
Sawiniec et al. [20] evaluated the feasibility of determining

the level of CRP as a diagnostic and prognostic marker in acute
poisoning. They revealed that alcohol and CNS acting agents
increased CRP values in over 33% of the patients, whereas in
the case of patients under the influence of cardiac drugs or car-
bon monoxide, the same effect was observed in more than 16%
of the cases. They regarded alcohol as an independent drug
and investigated its effect on CRP, along with other substances.
However, in this study, the two groups were divided according
to whether alcohol was taken simultaneously with other drugs.
As a result of the study, the alcohol group showed lower CRP
values than the non-alcohol group. This was presumed to
be because the non-alcohol group contained many substances
related to the CRP increase.
An empirical review of published studies reported that a

median of 37% of suicides and 40% of suicide attempts are
preceded by the acute use of alcohol (AUA) [21]. These
figures are controlled for the limited number of suicidal acts
preceded by AUA, with fewer than 50 such cases in each study.
Nonetheless, each controlled study demonstrated that AUA
confers increased risk at a statistically significant level, with
point estimates in the range of 5-10-fold risk. There are also
data indicating that risk for suicidal behavior is increased at
high drinking levels [22–24] and that the use of firearms and
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FIGURE 2. The receiver operating characteristics (ROC) analysis for factors associated with alcohol co-ingestion.

hanging, deadly methods of suicide, are associated with high
drinking levels [25]. Eventually, this association can lead to
an increase in patient severity and mortality by alcohol co-
ingestion during or before suicide attempts.
However, the empirical evidence is surprisingly mixed with

regard to the acute use of alcohol and proximal premeditation
and intent, with some studies showing no differences in such
measures in attempts preceded by alcohol use and those that
are not [26] and other studies showing lower proximal suicide
premeditation in alcohol-involved attempts [27].
In this study, there was no statistically significant difference

in ED outcomes (disposition) between the alcohol and non-
alcohol groups. In addition, in the alcohol group, there was no
statistically significant difference in ED outcomes according to
BAC level.
Bagge et al. [28] showed that alcohol-involved suicide

attempts were characterized by lower premeditation and intent,
but only when the use of alcohol was not motivated by the
desire to facilitate the attempt. In contrast, individuals who
drank to facilitate the attempt were similar to non-alcohol users
on these indices. They concluded that clinical implications in-
clude that individuals making suicide attempts with facilitative

motives for drinking cannot be assumed to be at a lowered risk
of a drop in BAC.
In this study, the proportion of patients with suicidal intent

in the alcohol group was 79.5%, which was higher than the
75.9% in the non-alcohol group. These results suggest that
alcohol group patients co-ingested alcohol as a facilitative
motive to overcome the fear of suicidal behavior. However,
the difference was not statistically significant (P = 0.47).
The sensitivity and specificity of self-reported alcohol in-

gestion in trauma patients have been reported to be high.
A report by Treno et al. [29] showed that 87.1% of those
testing positive for alcohol reported drinking prior to injury,
and 93.1% of those testing negative reported no drinking.
Similarly, Sommers demonstrated that of 141 patients who
had a BAC higher than 10 mg/dL, 134 (95.0%) self-reported
drinking alcohol [30].
According toWoo et al. [12], self-reported alcohol ingestion

had a sensitivity of 96.9% and a specificity of 86.7%. They
demonstrated that the evaluation of self-reported alcohol in-
gestion is a reliable method for determining whether a patient
has been drinking alcohol.
On the other hand, in this study, self-report resulted in
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77.6% sensitivity and 76.6% specificity for the assessment
of alcohol co-ingestion. The positive and negative predictive
values for self-reporting were 72.6% and 81.0%, respectively.
Of the 137 patients who did not report alcohol co-ingestion,
26 (19.0%) were positive in the BAC test. To explain these
results, Sommers et al. [30] interpreted mismatches in self-
reporting as a problem arising from the inability to accurately
report the pattern or the start of drinking due to poor memory
in the drinking patients rather than an attempt to hide alcohol
ingestion. In this study, it was possible that the above effects
were reinforced by co-ingestion of substances other than al-
cohol alone. In addition, the possibility of conceiving alcohol
consumption could not be ruled out. Of the 124 patients who
reported alcohol co-ingestion, 34 (27.4%) were negative as a
result of the BAC test. This study showed that self-reported
alcohol co-ingestion was not a substitute for the BAC test.
The limitations of this study are as follows: First, there

was no distinction between alcohol use disorder and AUA.
There was no evaluation of abnormal blood tests due to chronic
alcoholism, such as decreased liver function.
Second, there was no distinction between index and repeated

DSP episodes. Index DSP episodes may have different pur-
poses and characteristics of alcohol co-ingestion compared to
repeated DSP episodes.
Third, no investigation was conducted on the time taken

to reach the ED after alcohol ingestion. If patients were in
the post-absorption phase and the elimination rate of alcohol
was high, such a patient would have been classified as a non-
alcohol group despite alcohol co-ingestion.
After drinking on an empty stomach, the elimination rate of

ethanol is 10-15 mg/dL per hour [31] Alcohol excretion and
metabolism can vary according to the patient’s gender, age,
body weight, stomach contents, and current use of medication
[32].
Fourth, the institution where this research took place pro-

vides consultation and support services to all patients admitted
for suicide attempts. Patients who agreed to receive these
services fully completed the initial assessment items. How-
ever, some patients who did not agree to receive these services
declined to respond to the initial assessments. Although the
missing data were supplemented with EMR to the maximum
extent possible, the fact that these assessments were not com-
plete could also constitute a limitation of this study.
Fifth, the study was conducted in a single hospital located

in a large city and may not be representative of ED situations
in more rural areas. We suggest that a similar study should be
conducted in the future with a larger, multicenter, prospective
design.

5. Conclusions

Alcohol co-ingestion was independently associated with no
history of psychiatric ward admission, high lactate levels, and
low CRP values in patients who visited the ED with DSP.
However, alcohol co-ingestion did not worsen disease severity.
In addition, self-reported alcohol ingestion was not a substitute
for the BAC test.
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