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Background: Poisoning is one of the important social problems in developing coun-
tries, and acute poisoning due to suicide by drug overdose or toxins is one of the most 
common cases of poisoning that requires emergency care. This study was aimed to 
determine the demographics of benzodiazepines poisoned patients in one of the refer-
ral centers for poisoning in Iran.

Materials and Methods: This cross-sectional study was conducted on patients who 
referred to the poisoning emergency ward of Loghman Hakim Hospital from April 2015 
to March 2016. Among 10624 patients who referred to the hospital at the study period, 
2543 of them were poisoned by benzodiazepines. A total of 263 patients were selected 
randomly and were assessed for age, gender and the type of the benzodiazepine. The 
data were analyzed by version 15 of SPSS software.

Results: Among 263 patients, 127 were males (48.2%) and 136 were females (51.7%). 
The mean age of patients was 31 years old with a range of 13 – 80 years old. In addi-
tion, most patients were in the age of between 18 to 35 years (n = 152). In this study, 
91 patients (34.6%) were single-drug poisoned with benzodiazepines and 172 cases 
(65.4%) were poisoned by multi-drug regimens including benzodiazepines. Between 
different types of benzodiazepines, the most common type was Alprazolam and the 
least common benzodiazepine was Oxazepam.  Almost 96% of patients (n = 252) were 
treated successfully and 8 patients (3%) got discharged with self-consent. Further-
more, the mortality rate was approximately 1% (n = 3).

Conclusion: Benzodiazepines poisoning is common in younger patients; thus, close 
attentions are needed for the prescription of these drugs in young patients. Considering 
easy access to benzodiazepines in the community, periodic visits to psychiatrists may 
be useful for the reduction of benzodiazepine poisoning.
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INTRODUCTION
Poisoning is one of the most important medical emergencies 
that is responsible for a wide range of problems, from sickness 
to death [1-4]. Poisonings are responsible for 15 – 20 % of 
referrals to the emergency rooms which 99% of poisoned cases 
eventually lead to death in the developing countries [5]. This 
complication affects all the age groups, but the groups of 15-
40 years old are the most affected [6, 7]. Currently, due to the 
accessibility of drugs and the intentional use of high dosages 

to suicide, the rate of the drug-induced poisoning has increased 
[8-11]. 
Drugs and chemical intoxication is one of the most common 
causes of poisoning, with around 25,000 cases annually in Teh-
ran, Iran with a mortality rate of 1% [12]. Analgesics, sedatives, 
common cold and cough drugs in addition to the benzodiaze-
pines are the most common drugs in the drug poisoned patients 
[13]. Benzodiazepines are sedative-hypnotic agents and Alpra-
zolam, Clonazepam, Lorazepam, Oxazepam and Chlordiazep-
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done through records filed in the archives, no items have been 
excluded from the study.
Data collection
The data were collected using a questionnaire designed by re-
searchers and through recorded data in hospital archives. De-
mographic information including age and sex, patterns of drug 
consumption, time of use, dosage form and dosage of drug(s) 
consumed, patient history, procedures done by the health ser-
vices and the patient’s status during discharge were considered.
Statistical analysis
The data were entered into the SPSS software for the final anal-
ysis. The results were reported as numerical data including the 
number and the percent of variables.
Ethical consideration
After approval of the subject for the study and its final registra-
tion, a permission was obtained from the research committee of 
the faculty of medicine and the Ethics committee as well and 
was done in coordination with the deputy chief of the hospital 
and the chief of the Department of poisoning for starting the 
study. Considering that this study was a retrospective study and 
the extraction of information was done by case study, it was 
strictly prohibited to mention any of the patients’ first name, 
surname or any other data that led to the disclosure of patient 
information.

RESULTS
In the present study, 263 cases were investigated, including 
patients poisoned with benzodiazepines single or multi-drug 
poisoning from April 2015 to March 2016.
Among 263 cases; 136 (51.72%) females and 127 (48.28%) 
males; the highest prevalence was in the age group of 18-35 
years with a frequency of 152 patients (57.8%) and the lowest 
prevalence was in the age group of 80-60 years with an inci-
dence of 3 patients (1.14%) (Table 1). Also, the minimum age 
among patients was 13 and the maximum age was 80 years old.
Between the single-drug or multi-drug poisoning cases, 91 cas-

oxide are some of the famous drugs among benzodiazepines 
[14]. Benzodiazepines are among the most abundant prescribed 
medicines in the world, especially in developing countries [15, 
16]. Due to their good efficacy, low side effects and high ther-
apeutic index, they are used extensively in anxiety and sleep 
disorders [17-20]. Benzodiazepines have a great  rate of poi-
soning, which include 2,543 reported cases among 10624 drug 
poisoning cases recorded in poisoning emergency ward at 
Loghman Hakim Hospital in Tehran in 2005 whether they were 
single or multi-drug poisoning including benzodiazepines [21]. 
In addition, recent studies have shown that benzodiazepine us-
age and poisoning rate increases with age and is more prevalent 
among women [22-25].
Regarding the outbreak of poisoning with benzodiazepines, the 
aim of this study was to determine the prevalence of benzodi-
azepine poisoning and its related factors at Loghman Hakim 
Hospital between 2015 and 2016.

MATERIALS and METHODS
Study design
This cross-sectional study was conducted to investigate the 
demographic characteristics of benzodiazepine poisoning in 
patients referred to the poisoning emergency center of Logh-
man Hakim Hospital in Tehran, Iran from April 2015 to March 
2016. Considering the prevalence of benzodiazepine poisoning 
that was based on the data derived from the department of poi-
soning emergency in Loghman Hakim Hospital in 2013, with 
a p value of 0.05 and standard deviation of 0.5 and Z score of 
90%, using the sample size formula, 263 patients were select-
ed for the study. Sampling was performed randomly from files 
recorded in the hospital archives. It should be noted that before 
the questionnaire was prepared, several records were randomly 
studied and information were extracted from patients’ records. 
Then the questionnaire was designed and edited with the help 
of this review. Therefore, fortunately, all the files that were 
selected in a random manner for this study were eligible for 
inclusion in the study, and since the retrospective study was 
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Table-1. Demographic factors in patients poisoned with benzodiazepines.

Type of benzodiazepine Alprazolam Diazepam Lorazepam Clonazepam Oxazepam Chlordiazepoxide

Sex
male 57 33 18 43 20 11

female 51 35 17 36 5 12

age category

13-18 12 7 1 6 1 6

18-35 56 35 27 45 4 10

35-60 29 25 6 27 2 7

60-80 1 1 1 1 0 0

Drug con-
sumption
(number)

minimum 2 2 3 1 10 5

maximum 100 120 200 160 40 120
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es (34.6%) were due to single-drug poisoning with benzodiaz-
epines (one or more types of benzodiazepines) and 172 cases 
(65.4%) were due to multi-drug poisoning (benzodiazepine 
poisoning along with other drugs).
In multi-drug poisoning, benzodiazepines were taken mostly 
with NSAIDs, with 13.7% of patients with multi-drug poi-
soning taking NSAIDs in addition to benzodiazepines. After 
NSAIDs, antihypertensive drugs, tramadol, and opioids were in 
the forefront. Also, the lowest amount of multi-drug poisoning 
with benzodiazepines was accompanied by antibiotics, alcohol, 
organophosphorus and stimulants. Furthermore, in multi-drug 
poisoning, opioid abuse along with benzodiazepines is higher 
in male patients whereas the abuse of SSRIs with benzodiaze-
pines is higher in female patients.
As shown in Table 1, the prevalence of benzodiazepine poi-
soning among male and female patients is not significantly 
different. In addition, evidently, the mean number of the Lora-
zepam pills consumed by patients who committed suicide was 
the most prevalent (32.7 tablets) and in the case of Alprazolam, 
it should be noted that although it is the most common benzo-
diazepine used in poisoned patients, but the average number of 
tablets consumed is 21.5.
Approximately 83% of the patients referred to the emergency 
department have been referred or brought to the emergency in 
less than 8 hours after the drug abuse; Approximately half of 
them (105 patients) are referred to the emergency in less than 
two hours after drug abuse, and the other half (113 patients) 
are referred to the emergency in between two and eight hours 
after drug abuse. Also, about 17% of patients are referred to the 
emergency in 8 hours after drug abuse. The majority of drug 
poisoning cases referred to the emergency in Loghman Hakim 
Hospital in 2015 were deliberate poisoning and only 6 (2.3%) 
out of 263 patients had an inadvertent poisoning. By being over 
the cases of inadvertent poisoning, the most cases were report-
ed in patients over 36 years of age, 66% of whom were in the 
age group between 60-80 years.
Regarding to patients’ history, 67.7% of patients had no history 
of previous poisoning, and this was their first referral to the 
poisoning emergency. 32.3% of patients have had a history 
of poisoning, but the frequency of the previous poisonings is 
unclear, and since this is not documented in patients’ records, 
perusal is inconceivable.
Regarding to patient management, the regular treatment regi-
men for most cases of poisoning in the poisoning emergency 
department at Loghman Hakim Hospital is the administration 
of charcoal (50 cc) and Sorbitol (50 cc), which prevents fur-
ther absorption of the abused drug. Therefore 188 out of 263 
(71.5%) patients under study were initially treated with char-
coal and Sorbitol.
The prognosis of the studied poisoned patients may be of the 
most value. Nearly 96% (252 patients) of the patients studied 
were recovered at the time of discharge and left the hospital 
in good general condition. 3% (8 patients) also left the hos-
pital consensually before receiving complete treatment. Three 
patients (1/1%) died, that 2 of whom had taken benzodiaze-
pines following Aluminum phosphide and one of whom had 

consumed opioids and high TCA dosage levels in addition to 
benzodiazepine and were referred to the emergency department 
in a long interval after poisoning.

DISCUSSION
In the present study, the most frequent age group was between 
(35-18) years-old (58%). The frequency of the patients’ gender 
was almost the same. The most commonly used benzodiaze-
pine was Alprazolam and subsequently Clonazepam, Diazepam, 
Lorazepam, Chlordiazepoxide, and Oxazepam respectively.
About 35% of the patients had single-drug poisoning and 65% 
had multi-drug poisoning with benzodiazepines and the most 
drug used accompanied by benzodiazepines were NSAIDs 
(13.7%), followed by antihypertensive drugs, tramadol, and 
opioids. Most likely, the cause of high rates of NSAIDs and 
antihypertensive consumption following benzodiazepines in 
multi-drug poisoning is that they are readily available and easily 
accessible. The consumption of opioids in males was slightly 
higher than females and SSRIs consumption was significantly 
higher in females than males. One reason that SSRIs are more 
commonly used in females is that they are likely to be more cau-
tious about their physical and mental health and may tend to 
consume SSRIs for their mental disorders like depression.
In the study of the type of poisoning (intentional or inadvertent), 
nearly 98% of patients had intentional attempt and only 2% had 
an inadvertent poisoning. It is noteworthy that, although the age 
group of 60-80 years old is a very small percentage of the total 
patient population, but 66% of the cases in this group have in-
advertent poisoning. Therefore, it may be concluded that at an 
older age, probably due to loss of memory and accuracy, misuse 
of another medicine instead of daily taken medicine is possible. 
However, it is necessary to note that the population of the 60-80 
years’ age group is small and judgment about this age group may 
be unfair and inaccurate. Furthermore, although patients in the 
18-35 age group account for the highest proportion of patients in 
this study, none of these groups have been poisoned inadvertent-
ly and all of them are in the category of intentional poisoning.
The time interval of referral to the emergency room after poi-
soning is an important factor in determining their prognosis. In 
this study, 83% of the patients were referred to the poisoning 
emergency center within a time interval of less than 8 hours. The 
sooner the patients come after drug abuse, they have a better 
prognosis. Although it is likely that the most important factor 
in determining the prognosis of these patients is the type and 
amount of the abused drugs.
The most common treatment for poisoned patients was the ad-
ministration of Charcoal and Sorbitol, prescribed in about 71% 
of the patients. Also, about 3% of the patients were in need of 
respiratory and intubation support. Clearly, treatment of all cases 
of poisoning is not Charcoal and Sorbitol, and even administra-
tion of Charcoal and Sorbitol is contraindicated in some cases; 
For example, in the case of tramadol poisoning, since seizure 
is one of the most common side effects of tramadol poisoning, 
administration of charcoal and sorbitol in these patients is inap-
propriate since the occurrence of seizure episodes is likely at the 
onset of Charcoal and Sorbitol action and loss of consciousness 
and also aspiration is possible. Therefore, gastric washing is the 
preferred treatment in this group of patients.

Demographic features of benzodiazepine poisoning



School of Medicine Students‘ Journal (2020) 2:1 • 13

Shahid Beheshti University of Medical Sciences. The authors 
thank Obstetrics and Gynecology Department of Shahid Be-
heshti University of Medical Sciences for technical assistance. 
The authors also gratefully acknowledge the cooperation of 
the participating individuals, without whom this investigation 
would not have been possible.
This study was financially supported by Obstetrics and Gyne-
cology Department, Shahid Beheshti University of Medical 
Sciences, Tehran, Iran.

CONFLICT of INTREST
There are no conflicts of interest.

REFRENCES
1. Masoumi G, Eizadi-Mood N, Akabri M, Sohrabi A, Khalili 
Y. Pattern of Poisoning in Isfahan. Journal of Isfahan Medical 
School. 2012;29(163).
2. Y. Shayesteh, J. Jalilian, A. Hajimohammadi, Delaram A. 
Epidemiological survey and determine the causes of hospital-
ized poisonings in women of reproductive age, Gorgan, Iran. 
Nursing journal of the Vulnerable. 2017;4(11):16-25.
3. Sawalha AF, Sweileh WM, Tufaha MT, Al?Jabi DY. Anal-
ysis of the pattern of acute poisoning in patients admitted to a 
governmental hospital in Palestine. Basic & clinical pharma-
cology & toxicology. 2010;107(5):914-8.
4. Lipnik-ٹtangelj M. Hospitalizations due to poisonings in 
Slovenia–epidemiological aspects. Wiener Klinische Wochen-
schrift. 2010;122(2):54-8.
5. Bari MS, Chakraborty SR, Alam MMJ, Qayyum JA, Hassan 
N, Chowdhury FR. Four-year study on acute poisoning cases 
admitted to a tertiary hospital in Bangladesh: emerging trend of 
poisoning in commuters. Asia Pacific Journal of Medical Toxi-
cology. 2014;3(4):152-6.
6. Mehrpour O, Zamani N, Brent J, Abdollahi M. A tale of two 
systems: poisoning management in Iran and the United States. 
BioMed Central; 2013.
7. Mehdizadeh G, Manouchehri A, Zarghami A, Moghadam-
nia A. Prevalence and causes of poisoning in patients admitted 
to Shahid Beheshti hospital of Babol in 2011-2012. Journal of 
Babol University of Medical Sciences. 2015;17(7):22-8.
8. Ellenhorn M, Barcelloux D. Medical roxicology; prevention, 
diagnosis and treatment 2nd edition. New York, Elsevier; 1988.
9. Milev V, Mikhov D. Attempted suicide by poisoning in the So-
fia region. The British Journal of Psychiatry. 1992;160(4):560-
2.
10. Moghaddam nia AA. Suruey of acute suicidal poisoning 
in the west of Mazandaran prouince during the years 1373-
76. Journal of Mazandaran University of Medical Sciences. 
1999;9(22):18-25.
11. Caron J, Levesque M. [Suicide in Abitibi-Temiscamingue 
region: epidemiological data for the period of 1992-96]. Cana-
dian journal of community mental health = Revue canadienne 
de sante mentale communautaire. 2000;19(1):175-200.
12. Shadnia S, Esmaily H, Sasanian G, Pajoumand A, Hassa-

The latest result in this study was the prognosis of poisoned 
patients, of which 96% (252 patients) recovered and got dis-
charged in good general conditions. 3% (8 patients) left the 
hospital consensually and 1.1% (3 people) died. It is interest-
ing to note that in examining of cases belonging to deceased 
patients, it was found that all the 3 patients had multi-drug 
poisoning and in fact, no cases of single-drug poisoning with 
benzodiazepines had died.
In a descriptive cross-sectional study; done by Heidari et al; 
280 cases of deliberate poisoning were recorded, of which 
93.93% were females. Most cases of poisoning were reported 
at the age in between 11-30, with an average age of 23.98. In 
66.1% of cases, poisoning occurred due to drug abuse, most of 
which were benzodiazepines [26]. In the present study, female 
patients also had a slightly higher proportion of poisoning. In 
addition, in both studied groups; adults and young age groups 
(18-35 years and 11-30 years old respectively) are the most 
common cases of poisoning. This matter requires special at-
tention to this age group and designing programs to prevent 
such cases. It is concluded that Benzodiazepines are the most 
commonly used drugs in poisoning in both studies.
In a study conducted by Mohamadi et al., among the 3789 cas-
es of poisoning, 69.5% were males and 30.5% were females. 
The majority of cases belonged to the age group of 21-30 years 
(37.3%). Most cases of intentional poisoning were due to drug 
poisoning, especially with benzodiazepines, and the most fre-
quent cases of inadvertent poisoning were due to substance 
abuse [27]. As you can see, in this study, teenagers and young 
adults have the largest share in poisoning, and benzodiazepines 
are the most commonly used drugs. Therefor the results are 
similar to our study.
In another study, out of 723 cases of drug poisoning, 76% of 
cases were intentional poisoning, more than 31% of which 
were caused by benzodiazepines hence they also had the high-
est rates of poisoning in this study [28].

CONCLUSION
As a conclusion, intentional drug toxicity is the most common 
form of poisoning, and benzodiazepines are the most common-
ly abused drugs. Teenagers and young adults make the most 
cases of poisoning, which highlights the importance of special 
attention to this age group at risk.
Limitation of study
Due to the incompleteness of the information recorded in the 
data, it was impossible to design a thorough questionnaire. In-
formation such as marital status, educational level, history of 
physical illnesses and current taken medications are not rou-
tinely recorded in most cases. So it was impossible to check 
them thoroughly. Additionally, in many cases, the amounts of 
consumed drugs were not accurately reported and, if they were, 
the number of medications and the dosage of drugs were not re-
ported accurately. Therefore, in this study, as the data were col-
lected, the number of medications consumed in each case was 
determined as the amount of the drug taken.ACKNOWLED
This manuscript was derived from Fatemeh Azimi thesis to 
gain expertise in the field of Obstetrics and Gynecology from 

Soheil Sanei et al.



14 • School of Medicine Students‘ Journal (2020) 2:1

nian-Moghaddam H, Abdollahi M. Pattern of acute poisoning 
in Tehran-Iran in 2003. Human & experimental toxicology. 
2007;26(9):753-6.
13. Karp J. Unintentional carbon-monoxide related deaths 
in the United States, 1979 through 1988: Cobb N, Etzel RA 
JAMA 266: 659–663 Aug 1991. Annals of Emergency Medi-
cine. 1992;21(4):447.
14. Katzung BG, Masters SB, Trevor AJ. Basic and Clinical 
Pharmacology (LANGE Basic Science): McGraw-Hill Educa-
tion; 2012.
15. Gaudreault P, Guay J, Thivierge RL, Verdy I. Benzodiaze-
pine poisoning. Drug Safety. 1991;6(4):247-65.
16. Cunningham CM, Hanley GE, Morgan S. Patterns in the 
use of benzodiazepines in British Columbia: examining the 
impact of increasing research and guideline cautions against 
long-term use. Health Policy. 2010;97(2-3):122-9.
17. Patorno E, Glynn RJ, Levin R, Lee MP, Huybrechts KF. 
Benzodiazepines and risk of all cause mortality in adults: co-
hort study. bmj. 2017;358:j2941.
18. Sonnenberg CM, Bierman EJ, Deeg DJ, Comijs HC, van 
Tilburg W, Beekman AT. Ten-year trends in benzodiazepine 
use in the Dutch population. Social psychiatry and psychiatric 
epidemiology. 2012;47(2):293-301.
19.Martin JLR, Sainz-Pardo M, Furukawa TA, Martin-Sanchez 
E, Seoane T, Galan C. Benzodiazepines in generalized anxi-
ety disorder: heterogeneity of outcomes based on a systematic 
review and meta-analysis of clinical trials. Journal of Psycho-
pharmacology. 2007;21(7):774-82.
20. Buscemi N, Vandermeer B, Friesen C, Bialy L, Tubman M, 
Ospina M, et al. The efficacy and safety of drug treatments for 
chronic insomnia in adults: a meta-analysis of RCTs. Journal of 
general internal medicine. 2007;22(9):1335.
21. Hassanian-Moghaddam H, Pajoumand A, Sarjami S. One 
year epidemiological study of acute adult and adolescent poi-
soning admitted to Loghman Hospital, Tehran. 2004-2005. Ira-
nian Journal of Forensic Medicine. 2008;13(4):235-40.
22. Shams آlizadeh N, آfkhamzadeh A, Mohsenpour B, Salehian 
B, Shamsalizadeh N. Intention to die in suicide attempters by 
poisoning in Kurdistan province. Journal of Mazandaran Uni-
versity of Medical Sciences. 2011;21(81):62-7.
23. Olfson M, King M, Schoenbaum M. Benzodiazepine Use 
in the United States. JAMA Psychiatry. 2015; 72 (2): 136–42. 
2014.
24. Salarilak S, ENTEZAR MM, Afshani M, Abbasi H. A 
survey of rate and effective factors on occurrence of suicide 
during one year in west–azarbaijan. 2006.
25. Azin SA, Omidvari S, Ebadi M, Montazeri A. Self poi-
soning with suicidal intent--Part 1. Payesh health monitor. 
2008;7(2):97-106.
26. Heidari Shahin, Yazdanpanah Hadis, Abdoli Fatemeh, 
Maryam H. Frequency of delibrated self poisoning during Raf-
sanjan in 2008. Journal of Community Health. 2008;6(1):54-
60.
27. Mohamadi J, Niyazmand F, Maleki Ziabari SM. Epidemi-

ological Investigation of Poisoning Cases Assisted by Guilan 
Province 115 Emergency. Journal of Guilan University of Med-
ical Sciences. 2016;25(97):56-60.
28. Azin S, Shahidzadeh Mahani A, Abadi M, Omidvari S, Mon-
tazeri A. Substances Involved in Human Poisoning a Compari-
son between Intentional and Accidental Poisoning Cases. Irani-
an Journal of Epidemiology. 2008;4(2):7-17.

Demographic features of benzodiazepine poisoning


