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Original Article

Objective: Burn trauma is a life-threatening incident that may be accompanied by several risk factors that 
increase morbidity and mortality. Drug abuse is one of the lifestyle dangers on the rise globally and can have 
an impact on the outcomes of burn injuries. This study aimed to evaluate the effect of drug abuse on the clinical 
outcomes of adult burn patients who were admitted to a burn center in the North of Iran.
Methods: This retrospective cross-sectional study included adult burn patients who were referred to Velayat 
Hospital, between March 1, 2021, and March 20, 2022. The hospital information system (HIS) was used to 
select patients with a history of drug use and then were compared with burn victims who had never used drugs 
before. In both groups, demographic information, the cause of the burn, the comorbid diseases, total body 
surface area, length of stay, and outcomes were collected and recorded for both groups.
Results: This study included 114 inpatients, 90 of whom (78.95%) were men. The mean age of the patients was 
43±15 years. The mean length of hospitalization in the drug-user group was significantly higher than in the 
non-drug abuse group (p=0.004). The drug abuse group had significantly higher rates of comorbid diseases 
(p=0.021), inhalation injury (p<0.001), mortality (p=0.002), and pneumonia (p<0.001). However, there were no 
statistically significant differences in the Infection and Sir’s rates (p=0.583) between the groups. 
Conclusion: Drug abuse is a risk factor in adult burn patients, which can affect the length of stay and burn-
related morbidities.
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Introduction

Burn trauma is a life-threatening incident that 
predominately affects low- and middle-income 

countries [1, 2]. Most burns are divided into three 
categories based on their origin: thermal, electrical, 
and chemical. Thermal burns are further classified 
as flame, contact, and scald injuries [3]. Despite 
the numerous advancements in burn treatments 
that have resulted in improved prognosis, burns 
continue to cause disability and high mortality [4]. 
According to a World Health Organization (WHO) 
report, thermal burns claimed the lives of more than 
180,000 individuals globally [5]. Every year, more 
than 100,000 people are burned in Iran [1]. Besides, 
Burns are one of the most costly traumatic injuries 
due to prolonged hospitalization and associated 
consequences [6, 7]. 

Burn trauma might be accompanied by a number 
of risk factors that increase morbidity and mortality, 
however, few studies have investigated the impact of 
substance abuse on the outcomes of the burn patient, 
who were admitted to the burn departments [8]. 
According to previous studies, burn patients with 
drug abuse had higher morbidity, mortality, length 
of hospitalization, and care expenses than non-users 
[9-11]. Additionally, some studies have shown that 
individuals with burn injuries frequently use drugs 
[12, 13]. Substance abuse is not, however, regarded 
as a predictor of mortality rate by the majority of 
commonly used mortality risk score systems [14]. 

According to a report from the mental health 
services administration, in 2014, the number of 
individuals who suffer from substance use disorder 
(SUD) in Iran was estimated to be over 3 million 
[15], compared to the United States, which had 
8.5 million substance abusers [16]. Iran’s rate of 
substance use, however, follows a different pattern 
than that of other countries, such as the United States 
or European countries [10]. A Persian cohort study 
which was conducted in 18 different districts of 
Iran in 2020 reported that 11.09% of over 130,000 
people had a history of drug abuse [17]. Furthermore, 
opium, cigarettes, and hookah are the most widely 
used substances in Iran [18]. Evidence on the 
epidemiology of SUD and burn injury outcomes in 
developing countries is inadequate. Therefore, this 
study aimed to evaluate the effect of drug abuse on 
the clinical outcomes of adult burn patients admitted 
to a burn center in northern Iran.

Materials and Methods

This retrospective cross-sectional study was 
conducted on all acute burn patients admitted to 
Velayat Burn Center between March 1, 2021, and 
March 20, 2022. This center is the only burn center 
in Guilan province (Iran). It has 55 beds in the burn 
ward and 10 beds in the burn intensive care unit 
(BICU), which has approximately 700 admissions 

annually, and admits all burn patients in this area. 
The patients were identified using the hospital 
information system, which provides information 
on all admitted patients. Patients under the age of 
18 were excluded from the study.

The samples were chosen using the classified 
sampling method. First, the total sample was 
calculated using the proportion of patients with 
severe burns to the total number of patients. 
Considering that approximately 40% of the patients 
admitted to the burn center during the study period 
had severe burns, a sample size of 92 with a 95% 
confidence coefficient and the error coefficient of 
0.10 was determined.

A similar study [12] found that the prevalence rate 
of substance use in burn patients is about 0.33. The 
sample size in each category was calculated using 
the formula below:

Considering a 10% attrition rate, the final sample 
size for consuming groups was calculated as 67 
patients, while for non-consuming groups, it was 
34 patients.

Statistical Analysis
The data were analyzed using SPSS software, 

version 28.0 (SPSS Inc., Chicago, IL, USA) and 
expressed as mean±SD (standard deviation), 
and frequency (percentage). Data normality was 
assessed using the Kolmogorov-Smirnov test. The 
Chi-square test and Fisher’s exact test were used 
to compare the frequency distribution of variables 
within the groups. The Mann-Whitney U-test was 
used to analyze the continuous variables. All data 
were analyzed two-tailed, and a p-value< 0.05 was 
considered statistically significant. 

Results

We analyzed data on a total of 114 patients, consisting 
of 90 (78.95%) men and 24 (21.05%) women. The 
patient’s mean age was 43.88±15.59 years old. 
With regard to the level of education, 64 patients 
(56.14%) had a Bachelor’s degree or higher, and about 
77 (67.54%) lived in the city. More injuries were 
due to thermal causes (53.8 % vs. 42.7 %). Table 1 
summarized the demographic information of the 
participants. 

A group of patients with no history of drug use 
was randomly selected and their demographic and 
clinical characteristics were compared to those of 
the SUD group. As indicated in Table 1, there was 
no statistically significant association between drug 
use and demographic data. 

As shown in Table 2, the clinical and burn 
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characteristics of the patients were assessed Besides, 
there was a significant association between drug 
usage and inhalation injury, which was significantly 
higher in the SUD group (30.77% vs 5.33%; p<0.001).

Regarding discharge status, the SUD group had 
significantly higher mortality rates than the non-drug 
abuse group (28.21% vs 6.67%). As demonstrated 
in Table 2, the length of hospitalization in the SUD 
group was significantly longer than the non-substance 
abuse group (p=0.004). Moreover, there was a 
significant association between the use of drugs with 
pneumonia status (p<0.001) and comorbid diseases 
(p<0.001). No statistically significant difference 
existed between having an infection and Sirs from 

drug use (p=0.583).
The researchers also asked the SUD group about 

the type of drug they consumed. The findings 
indicated that opium was the most commonly 
used (n=21, 53.85%), followed by methadone (n=9, 
23.08%), heroin (n=6, 15.38%), alcohol (n=2, 5.13%), 
and tramadol (n=1, 2.56%).

Discussion

The findings of the present study indicated that 
the total length of hospitalization, as well as ICU 
stays, were significantly higher in the SUD group 
than in the control group. Furthermore, there was 

Table 1. Comparisons of demographic features between the two groups (Non-substance abuse/ Substance abuse)
Variables History of drug use

Total Non-drug abuse groups Drug abuse groups P value*
Age 43.88±15.59 44.49±15.19 42.69±16.48 0.393
Sex Male 90 (78.95) 59 (78.7) 31 (79.5) 0.920

Female 24 (21.05) 16 (21.3) 8 (20.5)
Marital status Single 30 (26.32) 17 (22.7) 13 (33.3) 0.223

Married 84 (73.68) 58 (77.3) 26 (66.7)
Educational 
level

Diploma and lower 50 (43.86) 33 (44.0) 17 (43.6) 0.690
Bachelor degree 43 (37.72) 30 (40.0) 13 (33.3)
Master’s degree and higher 21 (18.42) 12 (16.0) 9 (23.1)

State of 
Residence

Urban 77 (67.54) 53 (70.7) 24 (61.5) 0.328
Rural 37 (32.46) 22 (29.3) 15 (38.5)

*Chi-square test; Independent-Samples Mann-Whitney U Test

Table 2. Comparisons of clinical and burn features between two groups (Non-substance abuse/ Substance abuse)
Variables History of drug use

Total Non-drug abuse group Drug abuse group P value
Cause Thermal 53 (46.49) 32 (42.7) 21 (53.8) 0.062*

Hot surface 13 (11.40) 8 (10.7) 5 (12.8)
Hot liquid, steam, or gas 32 (28.07) 27 (36.0) 5 (12.8)
Chemical 12 (10.53) 5 (6.7) 7 (17.9)
Electrical 4 (3.51) 3 (4.0) 1 (2.6)

Organ Head and neck 17 (14.91) 12 (16.0) 5 (12.8) 0.580**
Buttock 13 (11.40) 10 (13.3) 3 (7.7)
Upper limb 40 (35.09) 25 (33.3) 15 (38.5)
Lower limb 30 (26.32) 21 (28.0) 9 (23.1)
Total body 14 (12.28) 7 (9.3) 7 (17.9)

Inhalation injury Yes 16 4 (5.33) 12 (30.77) <0.001*
No 98 71 (94.67) 27 (69.23)

Sirs Yes 14 8 (10.67) 6 (15.38) 0.467*
No 100 67 (84.81) 33 (84.62)

Discharge status Recovered 98 70 (93.33) 28 (71.79) 0.002*
Death 16 5 (6.67) 11 (28.21)

Infection Yes 23 16 (21.33) 7 (17.95) 0.669*
No 91 59 (78.67) 32 (82.05)

Pneumonia Yes 15 3 (4) 12 (30.77) 0.000*
No 99 72 (96) 27 (69.23)

Comorbid diseases Yes 29 14 (18.67) 15 (38.46) 0.021*
No 85 61 (81.33) 24 (61.53)

Length of stay in hospital (Mean±SD) 9.38±6.88 6.88 (SD=4.50) 9.38±6.68 0.046***
Length of stay in BICU (Mean±SD) 2.21±3.94 1.40±2.79 3.77±5.22 0.004***
Burn percentage (Mean±SD) 34.46±14.35 32.99±11.75 37.28±18.17 0.382***
*Chi Square test;**Fisher Exact test;*** Independent-Samples Mann-Whitney U Test
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a significant correlation between substance abuse 
and an increased risk of inhalation injuries and 
pneumonia. The findings also indicated that drug 
use had an impact on hospital discharge status and 
poor outcomes in SUD patients. 

Patients with SUD were at increased risk of 
developing pneumonia. This finding was consistent 
with previous studies [11, 19]. One study reported that 
substance use was associated with an increased risk 
of intubation and its complications [20]. In addition, 
another study found a strong association between 
inhalation injury and mortality in burn patients. 
Therefore, inhalation injury is an independent 
predictor in burn patients [21].

Substance abuse was associated with an increased 
risk of pneumonia in burn victims. A study indicated 
that taking the drug increases susceptibility to lung 
infections [22]. It might be due to malnutrition and 
a compromised immune system, both of which 
were prevalent in SUD patients [23, 24]. However, 
no association was found between drug use and 
bacteremia. The same findings were found in 
another study in which substance abuse alone was 
not associated with bacteremia [11].

According to the findings of the present study, a 
substance abuse patient was more likely to have an 
increased length of stay. Other studies also reported 
that hospital stays were 1.8, 1.2, and 1.88 times longer 
for poisoned patients, respectively [25–27].

Furthermore, the present study found that SUD 
patients had a higher mortality rate, and besides, 
substance abuse was associated with poorer 
outcomes. One of the reasons could be the increased 
risk of nosocomial infections associated with an 
increased length of stay [28]. Drug abuse also 
caused cardiovascular dysfunction and resuscitation 
failure, which could be a leading cause of mortality 
[29, 30]. In a study of over 11,000 burn patients, 
researchers found that unadjusted mortality was not 
significantly higher among illegal drug users (5.7 vs. 
5.2%, p=0.08) [13]. Then, they compared the results 
in several groups selected based on the type of drug 
use. They found that the mortality rate was similar 
between marijuana users and non-users (5.3 and 5.2, 
respectively), while it increased to 6.5% among other 
drug users, indicating a 3.2% reduction in marijuana 
use (when combined). Therefore, it can be concluded 
that the use of marijuana, in addition to other drugs, 
minimized the increased risk. In the present study, 
the different patterns of drug usage throughout the 
country implied a stronger relationship between drug 
use and mortality. According to Gallup’s annual 
survey of consumption habits, 16% of Americans 
used marijuana, while this rate, among the Iranian 
population, was 1.3% and 0.2%, respectively [31]. 
Besides, a study conducted in the United States 
showed that marijuana had the highest illegal drug 
use [9], while it had the lowest drug use in a study 
on the Iranian population [10].

One of the limitations of the present study was 

the small sample size of burn patients with SUD. 
Another limitation was that the history of drug 
consumption in burn patients was based on self-
report data, therefore, the number of drug abusers 
might have been underestimated. Accordingly, it 
is recommended to employ Drug Abuse Screening 
Test (DAST) to investigate the history of drug 
abuse in burn patients in future studies. Finally, it is 
suggested that future prospective multicenter studies 
be conducted to investigate further the outcomes of 
burn injuries in patients with a history of drug abuse.

Conclusion

Drug abuse might have an impact on various clinical 
features of burn patients. A higher incidence of 
inhalation injury, greater risk for pneumonia, 
increased days of hospitalization, as well as higher 
rates of morbidity and mortality were seen in addicted 
patients. Although the association between drug 
abuse and the increased mortality rate wasn’t always 
significant in some previous studies, the mortality 
rate was increased in most of them. Substance use 
must be taken into account as an essential factor in 
efficient burn treatment.

Declaration

Ethics approval and consent to participate: 
The Ethics Committee of Guilan University of 
Medical Sciences approved this study (IR.GUMS.
REC.1400.458). Since, This is a retrospective study, 
the patient’s consent was not applicable. No personal 
data was used after data collection. Patient informed 
consent was not acquired due to the use of previously 
gathered data from the hospital information system; 
nevertheless, for ethical reasons, the names of patients 
were not gathered from the Hospital Information 
System (HIS).

Consent for publication: All authors read and 
approved the final manuscript to be published and 
agreed to be accountable for all aspects of the work 
in terms of the accuracy and integrity of any of its 
parts.

Conflict of Interests: None of the authors has any 
personal or financial conflicts of interest.

Funding: The authors received no financial support 
for the research, authorship, and/or publication of 
this article.

Authors’ Contribution: MRT, MM: Study 
conception and design. ME, PB: Data analysis and 
interpretation. PB, NL: Drafting of manuscript. 
AF, SH: Data collection. MRT, MM, ME, AF, NL, 
SH, FY, PBT: Critical revision and final approval of 
the manuscript to be published. All the co-authors 
contributed to this paper and are responsible for 



Rahbar Taramsari M et al.

Bull Emerg Trauma 2023;11(2)94 

References

1. Alipour J, Mehdipour Y, Karimi A. 
Epidemiology and outcome analysis 
of 3030 burn patients with an ICD-10 
approach. Ann Burns Fire Disasters. 
2020;33 (1):3-13.

2. Poudel AN, Price P, Lowin J, Shilpakar 
R, Nakarmi K, Potokar T. The cost of 
inpatient burn management in Nepal. 
Burns. 2021;47 (7):1675-1682.

3. Hettiaratchy S, Dziewulski P. ABC of 
burns: pathophysiology and types of 
burns. BMJ. 2004;328 (7453):1427-9. 

4. Nielson CB, Duethman NC, 
Howard JM, Moncure M, Wood 
JG. Burns: Pathophysiology of 
Systemic Complications and Current 
Management. J Burn Care Res. 
2017;38 (1):e469-e481.

5.  (WHO) WHO. Burns 2018. https://
www.who.int/news-room/fact-sheets/
detail/burns (accessed June 12, 2022).

6. Ghaed Chukamei Z, Mobayen M, 
Bagheri Toolaroud P, Ghalandari M, 
Delavari S. The length of stay and 
cost of burn patients and the affecting 
factors. Int J Burns Trauma. 2021;11 
(5):397-405.

7. Rangraz Jeddi F, Mobayen M, 
Feizkhah A, Farrahi R, Heydari S, 
Bagheri Toolaroud P. Cost Analysis of 
the Treatment of Severe Burn Injuries 
in a Tertiary Burn Center in Northern 
Iran. Iranian Red Crescent Medical 
Journal. 2022;24 (5).

8. Motamedolshariati M, Mirhaghi A, 
Tavousi SH. Opium Addiction and 
Mortality Among Burn Patients. 
International Journal of High Risk 
Behaviors and Addiction. 2016;5 
(4):e28472

9. Williams FN, Chrisco L, Strassle 
PD, Navajas E, Laughon SL, Sljivic 
S, Nizamani R, Charles A, King 
B. Association Between Alcohol, 
Substance Use, and Inpatient Burn 
Outcomes. J Burn Care Res. 2021;42 
(4):595-599.

10. Hoghoughi MA, Marzban MR, 
Shahrbaf MA, Shahriarirad R, 
Kamran H, Meimandi FZ, Salimi 
M, Hosseinpour H. Burn Injuries 
in People Who Used Drug, 2009 
to 2017: A Case-Control Study in 
Shiraz, Southern Iran. J Burn Care 
Res. 2022;43 (5):1170-1174.

11. Rehou S, Mason S, MacDonald J, 

Pinto R, Jeschke MG. The influence 
of substance misuse on clinical 
outcomes following burn. Burns. 
2017;43 (7):1493-1498.

12. Salehi SH, As’adi K, Musavi J, 
Ahrari F, Nemazi P, Kamranfar B, 
Gaseminegad K, Faramarzi S, Shoar 
S. Assessment of substances abuse 
in burn patients by using drug abuse 
screening test. Acta Med Iran. 2012;50 
(4):257-64.

13. Hodgman EI, Subramanian M, Wolf 
SE, Arnoldo BD, Phelan HA, Cripps 
MW, Abdel Fattah KR. The Effect 
of Illicit Drug Use on Outcomes 
Following Burn Injury. J Burn Care 
Res. 2017;38 (1):e89-e94.

14. Halgas B, Bay C, Foster K. A 
comparison of injury scoring 
systems in predicting burn mortality. 
Ann Burns Fire Disasters. 2018;31 
(2):89-93.

15. Moghanibashi-Mansourieh A, 
Deilamizade A. The state of data 
collection on addiction in Iran. 
Addiction. 2014;109 (5):854.

16. Abuse S. Mental Health Services 
Administration. Key substance 
use and mental health indicators 
in the United States: Results from 
the 2016 National Survey on Drug 
Use and Health (HHS Publication 
No. SMA 17-5044, NSDUH Series 
H-52). Rockville, MD: Center for 
Behavioral Health Statistics and 
Quality. Substance Abuse and Mental 
Health Services Administration. 2017.

17. Moradinazar M, Najafi F, Jalilian F, 
Pasdar Y, Hamzeh B, Shakiba E, et 
al. Prevalence of drug use, alcohol 
consumption, cigarette smoking and 
measure of socioeconomic-related 
inequalities of drug use among 
Iranian people: findings from a 
national survey. Subst Abuse Treat 
Prev Policy. 2020;15:39.

18. Taremian F, Yaghubi H, Pairavi H, 
Hosseini SR, Zafar M, Moloodi 
R. Risk and protective factors 
for substance use among Iranian 
university students: a national study. 
Subst Abuse Treat Prev Policy. 
2018;13 (1):46.

19. Bennett SP, Trickett RW, Potokar 
TS. Inhalation injury associated with 
smoking, alcohol and drug abuse: an 

increasing problem. Burns. 2009;35 
(6):882-7.

20. Klifto KM, Quiroga L, Hultman CS. 
Substance use and inhalation injury 
in adult burn patients: retrospective 
study of the impact on outcomes. 
Burns Trauma. 2019;7:15.

21. El-Helbawy RH, Ghareeb FM. 
Inhalation injury as a prognostic 
factor for mortality in burn patients. 
Ann Burns Fire Disasters. 2011;24 
(2):82-8. 

22. Wolff AJ, O’Donnell AE. Pulmonary 
effects of illicit drug use. Clin Chest 
Med. 2004;25 (1):203-16.

23. Hall KL, Shahrokhi S, Jeschke MG. 
Enteral nutrition support in burn care: 
a review of current recommendations 
as instituted in the Ross Tilley Burn 
Centre. Nutrients. 2012;4 (11):1554-65.

24. Wurcel AG, Merchant EA, Clark 
RP, Stone DR. Emerging and 
Underrecognized Complications 
of Illicit Drug Use. Clin Infect Dis. 
2015;61 (12):1840-9.

25. Kelley D, Lynch JB. Burns in 
alcohol and drug users result in 
longer treatment times with more 
complications. J Burn Care Rehabil. 
1992;13 (2 Pt 1):218-20.

26. hombs BD, Singh VA, Halonen J, 
Diallo A, Milner SM. The effects of 
preexisting medical comorbidities 
on mortality and length of hospital 
stay in acute burn injury: evidence 
from a national sample of 31,338 
adult patients. Ann Surg. 2007;245 
(4):629-34.

27. Maghsoudi H, Gabraely N. 
Epidemiology and outcome of 121 
cases of chemical burn in East 
Azarbaijan province, Iran. Injury. 
2008;39 (9):1042-6.

28. Richards JR, Hollander JE, Ramoska 
EA, Fareed FN, Sand IC, Izquierdo 
Gómez MM, Lange RA. β-Blockers, 
Cocaine, and the Unopposed 
α-Stimulation Phenomenon. J 
Cardiovasc Pharmacol Ther. 2017;22 
(3):239-249.

29. van Duin D, Strassle PD, DiBiase 
LM, Lachiewicz AM, Rutala WA, 
Eitas T, et al. Timeline of health care-
associated infections and pathogens 
after burn injuries. Am J Infect 
Control. 2016;44:1511-6.

all aspects of the work and approved the final 
manuscript.

Acknowledgment: This study was part of an 
MD thesis supported by the Guilan University of 

medical sciences. In addition, we thank the Burn and 
Regenerative Medicine Research Center of Guilan 
University of Medical Sciences (Rasht, Iran) for their 
assistance in this study.



	 The	effect	of	drug	abuse	on	clinical	outcomes	of	adult	burn	patients

www.beat-journal.com  95

Open Access License
All articles published by Bulletin of Emergency And Trauma are fully open access: immediately freely available to read, download 
and share. Bulletin of Emergency And Trauma articles are published under a Creative Commons license (CC-BY-NC).

30. Strassle PD, Williams FN, Weber 
DJ, Sickbert-Bennett EE, Lachiewicz 
AM, Napravnik S, Jones SW, Cairns 
BA, van Duin D. Risk Factors for 
Healthcare-Associated Infections 

in Adult Burn Patients. Infect 
Control Hosp Epidemiol. 2017;38 
(12):1441-1448.

31. Rostam-Abadi Y, Gholami J, 
Amin-Esmaeili M, Baheshmat S, 

Hamzehzadeh M, Rafiemanesh H, 
et al. Evidence for an increase in 
cannabis use in Iran - A systematic 
review and trend analysis. PLoS One. 
2021;16:e0256563.


