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ABSTRACT

Background: Alcohol intoxication is among the leading and preventable causes of death,
disability, and injury in numerous societies. Ethanol and methanol are the most commonly used
types of alcohol. Increasing nurses’ awareness about the difference between intoxication with
these two alcohol types will prevent the occurrence of dangerous and deadly complications of
intoxication. We investigated the awareness of the nurses respecting the difference between
acute methanol and ethanol intoxication in clinical manifestations, diagnosis, and treatment.

Methods: A cross-sectional study was performed in 2020 on the emergency nurses from two
educational hospitals. A total of 100 nurses participated in this study. The data collection tool
was a researcher-made questionnaire, including demographic characteristics and questions
concerning the identification and differentiation of acute methanol from ethanol intoxication.
Moreover, the obtained data were analyzed using SPSS v. 20 at the significance level of P<0.05.

Results: The present research results suggested that 21% of the examined nurses had a low
level of awareness (<7) and 79% had a moderate level of awareness (8-13). The mean score
of awareness was measured as 8.71 (range: 2-12). Nurses’ awareness was not related to age,
gender, the duration of working experience, and educational level (P>0.05).

Conclusion: The awareness of nurses regarding alcohol poisoning is moderate. Due to the
importance of differentiating ethanol from methanol toxicity, considering the outcomes of the
patients, nurses’ awareness should be increased.
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1. Introduction

thanol or fruit alcohol is a chemical sub-
stance (C,H,OH), i.e., present in alco-
holic beverages; however, methanol or
wood alcohol is a chemical substance
(CH,OH), as the simplest alcohol [1-
4]. Ethanol absorption is highly rapid
and the peak of its symptoms appears
in the first 1-2 hours in the form of intoxication, flushing,
talkativeness, gastrointestinal symptoms, etc., which,
improve over time. While with methanol, the patient
usually encounters the clinical manifestations late; the
patient’s clinical condition aggravates over time. Metha-
nol poisoning caused by methanol-contaminated ethanol
has been reported in various parts of the world. In our
country, in recent years, cases of methanol poisoning
have been reported [3-26]. Ran et al. [27] stated that
coma, the shortness of breath, pH, and Anion Gap (AG)
along with calcium, potassium, creatinine, and blood
sugar levels were associated with the severity of metha-
nol poisoning. Acute methanol poisoning can lead to
nerve damage, metabolic acidosis, and gastrointestinal
damage. Most patients recovered after comprehensive,
timely, and effective treatment.

Due to the increasing trend of official reports, increas-
ing availability and the consumption of methanol-con-
taining alcoholic beverages, alcohol intoxication has
become a public health challenge in Iran [28]. Methanol
or wood alcohol intoxication is among the emergencies
in which timely diagnosis and treatment play an essen-
tial role in reducing death, blindness, and other biopsy-
chological disabilities. In our country, cases of methanol
intoxication have been reported [29] due to the con-
sumption of methanol-contaminated alcohol. The most
significant case of mass intoxication induced by metha-
nol consumption in the country was observed with the
outbreak of the Coronavirus Disease 2019 (COVID-19)
in some provinces [28].

A crucial principle in the management and treatment
of toxic alcohol intoxication, especially methanol, is a
rapid and accurate diagnosis. It is impossible to perform
emergency tests to determine the serum level of alco-
hol in most parts of the country. Since the metabolites
of toxic alcohols are primarily responsible for their ad-
verse effects, alcohol levels in the blood may dramati-
cally drop shortly after consumption; all of them may
be converted to toxic metabolites. Therefore, while the
patient encounters the effects of toxic alcohol intoxica-
tion, laboratory tests cannot demonstrate the presence
of methanol in the serum. Moreover, incorrect sampling
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in which ethyl alcohol is used as a skin disinfectant can
lead to false-positive responses. Clinical symptoms and
the mortality of patients are significantly more associ-
ated with metabolic acidosis and central nervous system
weakness than with serum methanol concentrations
[22, 30, 31]. A study investigated the epidemiology of
alcohol intoxication and its results in the northwest of
Iran; the relevant mortality rate was equal to 7.3%, all of
which were related to methanol. Accordingly, the mor-
tality rate of intoxication with methanol was estimated
to be 20% [32].

Nurses play an important role in the health of individu-
als in the community and promoting accurate informa-
tion about diseases, as well as being the first line of treat-
ment for patients and especially in the emergency room.
Therefore, having sufficient and correct information
about the symptoms, signs, and risk factors as well as
irreparable complications and dangers of alcohol poison-
ing is necessary for them. Public awareness and educa-
tion should be increased to prevent methanol mortality.
Nurses play a key role in improving community health
through assessment, prevention, education, and access to
emergency care [33, 34]. Given the significance of the
educational role of nurses in the hospital, having suffi-
cient awareness, information, and experience in this field
seem necessary. Therefore, we evaluated the level of
nurses’ awareness about high-risk alcohol intoxication.

2. Materials and Methods

The present cross-sectional study was performed in
Rasoul Akram (PBUH) and seventh of Tir Hospitals in
2020. The emergency nurses from two hospitals affili-
ated with the Iran University of Medical Sciences who
were selected by census method participated in the study.
We considered the sample size based on all the nurses
working in the emergency department of Rasoul and
seventh of Tir Hospitals. A total of 100 subjects partici-
pated in this study. The study participants were requested
to complete the questionnaires.

The data collection tool in this study was a researcher-
made questionnaire designed based on information about
ethanol and methanol poisoning [35]. It consists of two
parts. The first part contains demographic information,
including age, gender, years of work experience, the type
of employment, job position, and history of toxicology
training. The second part consists of 20 four-choice test
questions; of which, 8 questions were specifically related
to acute ethanol poisoning, 8 questions were related to
acute methanol poisoning, and 4 questions concerned dis-
tinguishing between acute methanol and ethanol poison-
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ing. Content Validity Ratio (CVR) and Content Validity
Index (CVI) were employed to assess the content valid-
ity, using the opinions of 5 experts in the relevant field.
CVI and CVR were determined to be 0.87 and 0.92, re-
spectively, i.e., an acceptable value for this questionnaire.
Given that the questionnaire was designed as a scientific
test, there was no need to check its reliability. Each ques-
tion was given a score and scores of 0-7 were consid-
ered weak, scores of 8-12 were moderate, scores of 13-
16 were good, and scores of 17-20 were considered very
well. The nurses voluntarily participated in the study.
Due to time constraints in work shifts, the researcher ap-
plied for collaboration in several different work shifts.

The data were analyzed using Independent Samples t-
test, one-way Analysis of Variance (ANOVA), and Pear-
son/Spearman correlation tests in SPSS v. 20. Further-
more, P<0.05 was considered statistically significant.

3. Results

In this study, 100 nurses were participated and complet-
ed the questionnaires. Furthermore, 88% of them were
female and 12% were male. Regarding the questions
related to ethanol poisoning (n=8), 5 subjects marked
1 correct answer, 23 individuals reported 2 correct an-
swers, 26 participants provided 3 correct answers, 28
subjects gave 4 correct answers, 14 individuals reported
5 correct answers, and 4 participants provided 6 correct
answers. On average, the study nurses received a score
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of 3.5 out of questions related to the knowledge of etha-
nol poisoning. Regarding the questions concerning acute
methanol poisoning (n=8), 4 subjects provided 1 correct
answer, 21 individuals marked 2 correct answers, 33
participants reported 3 correct answers, 30 individuals
marked 4 correct answers, 8 subjects provided 5 correct
answers, and 4 participants marked 6 correct answers.
On average, nurses received a score of 3.29 on questions
related to the knowledge of acute methanol poisoning.
Regarding the questions on the knowledge of differen-
tiating acute methanol poisoning from ethanol (n=4),
10 study subjects provided an incorrect answer, 11 in-
dividuals reported 1 correct answer, 43 nurses marked 2
correct answers, 34 subjects indicated 3 correct answers,
and 4 participants reported 4 correct answers. On aver-
age, nurses received a score of 2.07 on questions related
to the awareness of the distinction between acute metha-
nol and ethanol poisoning (Table 1).

In general, according to the answers of the study subjects,
their Mean+SD score was 8.71+0.22. The lowest score
was 2 and the highest score was 12. Out of 100 research
participants, 21% were evaluated as weak (0-7) and 79%
as moderate (8-12). None of the examined nurses were
classified in the considered range (16-13), i.e., evaluated to
be well. None of the explored nurses were in the addressed
range (17-20), i.e., considered as very well (Table 2).

Overall, there was no relationship between factors,
such as age, gender, educational level, and years of work

Table 1. Examined nurses’ scores on questions related to the knowledge of ethanol and methanol poisoning and their differentiation

No.(%)
Scores of Questions
Ethanol Methanol Differentiation

0 ) B - - 10(10)

1 5(5) 4(4) 11(11)

2 23(23) 21(21) 43(43)

3 26(26) 33(33) 34(34)

4 28(28) 30(30) 2(2)

5 14(14) 8(8) . =
6 4(4) 4(4) - -
7 - - - - - -
8 - _ - - _ -

Average score 3.5 3.29 2.07
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Table 2. The distribution of nurses” awareness
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Level of Awareness No.(%)

Weak (7-1) 21(21)

Medium (8-12) 79(79)
Good (13-16) 0(0)
Very good (17-20) 0(0)

experience and nurses’ scores, and the level of knowl-
edge. Slight differences in scores can be due to individu-
al studies of nurses. Therefore, due to the insignificance
of these relations, we do not state them here.

4. Discussion

This study examined the knowledge of emergency
nurses in two hospitals about alcohol poisoning. Accord-
ing to the obtained results, most of the examined nurses
(89%) presented moderate knowledge. The role and
position of nurses in the initial exposure of emergency
patients are of great significance. The early diagnosis
and treatment of patients with methanol poisoning could
majorly prevent irreversible complications and associ-
ated death. Thus, more precise studies and planning are
required in this respect. Similarly, Rutto et al. [24] exam-
ined nurses’ knowledge, attitude, and practice in manag-
ing the cases of acute alcohol poisoning in adults. They
concluded that most (88.2%) nurses stated that further
training is needed for the initial management of poison-
ing. Thus, the knowledge of nursing staff not only in our
country but also in other countries has been assessed as
insufficient. Therefore, considering the importance of
this issue, it is necessary to carefully study the causes of
insufficient knowledge and train personnel in this regard.

Aghababaeian et al. [23] reported the high mortality
rate of methanol poisoning in Iran. Such outbreaks are
mostly due to ignorance and legal restrictions in low-
income and Islamic countries; therefore, an effective
educational model should be sought to increase public
awareness and medical staff’s knowledge. Besides a
completely indigenous and warning system should be
developed in this regard. Such measures could help to re-
duce injuries and increase preparedness to cope with the
effects of these epidemics on the health system. Measures
can be taken to increase nurses’ awareness with the help
of tools, like post-graduation training programs. Consid-
ering the necessity of this matter, it seems necessary to
carefully study the causes of insufficient knowledge. It is
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also critical to train nurses to recognize poisonings and
their complications. In an extensive study to determine
nurse’s knowledge, attitude, and practice on the initial
management of acute poisoning, the general knowledge
of nurses on poisoning was assessed using 14 items. The
item for which nurses displayed the lowest knowledge
level was the relationship between gender and the inges-
tion of poison in the general population. Only 51.5%
of the nurses were aware that women were more prone
to take poison than men. Another question, i.e., poorly
scored was the alimentary signs and symptoms of acute
poisoning during early stages; most nurses could not dif-
ferentiate signs affecting the gastrointestinal system and
those affecting other body systems [24]. Turnbull and
Chalder [36] indicated that after the implementation of
a training package on poisoning, the general knowledge
of staff improved while attitudes remained unfavorable.

In this study, there was no relationship between age,
gender, educational level, and years of working experi-
ence, and nurses’ scores and level of knowledge. Minor
differences in scores can be due to individual studies on
nurses. Therefore, due to the lack of relationship between
the above-mentioned factors and the level of nurses’
knowledge, the role of training can be more important
than the factors, such as education, age, gender, and work
experience. It significantly increases staff awareness and
must be included in the medical staff programs. McCar-
thy and Gijbels*s [37] reported no correlation between to-
tal scores and gender or a history of self-harm education;
although older nurses and hospital trained nurses had less
positive attitudes. Previous studies [38, 39] reported that
older and more experienced nurses had more supportive
attitudes than their younger and less experienced counter-
parts. They further reported that nurses who had attended
in-service education on deliberate poisoning adopted
more positive attitudes than non-attendees.
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5. Conclusion

The awareness of nurses regarding alcohol poisoning
was found to be moderate. Due to the importance of differ-
entiating ethanol from methanol toxicity, concerning the
outcomes of the patients, nurses’ awareness should be im-
proved. Considering the serious risks and complications of
alcohol poisoning, it is necessary to take appropriate mea-
sures by implementing further studies and proper planning
to increase the knowledge and awareness of nurses.
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