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Abstract
Background: Opium addiction is a major issue amongst burn-patients in Iran. A few studies have addressed interactions between
burn and addiction.
Objectives: The aim of the present study was to compare mortality and morbidity between addicted and non-addicted patients
with burn injuries.
Patients and Methods: This research was a prospective paired matched-cohort study that was conducted from October 2012 to July
2013 at the Burn Unit of Mashhad University of Medical Sciences. One hundred and fifty-two burn patients (64% of 237) were matched
in pairs based on age, gender, total body surface area and burn thickness. Mortality and morbidity was compared between the two
groups using the McNemar test, the conditional logistic regression model and the Kaplan-Meier method.
Results: Fourteen (9.2%) patients died at the Burn unit. McNemar test found statistically significant differences in mortality between
the two groups. Survival analysis using the Kaplan-Meier method revealed that the estimated mean survival time was 59.02 (CI 95%:
41.83 - 76.21) for non-addicted patients and 118.78 (CI 95%: 106.52 - 131.04) for addicted patients. The odds ratio for mortality was 0.524
(CI 95%: 0.167 - 1.64) times greater for addicted patients compared with non-addicted patients.
Conclusions: Addiction in burn patients could be considered as a factor against mortality that deserves further studies. Besides,
addicted patients didn‘t show significantly higher morbidity than non-addicted patients.
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1. Background
Burn injuries are life-threatening events especially in
developing countries, and cause substantial morbidity
and mortality (1-3). Burns are also one of the most expensive traumatic injuries, because of the long length of stay
in hospitals and relevant complications (4).
Burn injuries could be accompanied by several risk factors, which increase morbidity and mortality but few studies have considered identifying the effects of specific comorbidities on outcome (5, 6). Some studies have investigated the influence of risk factors on survival of burn
patients with alcohol abuse because alcohol consumption
is more common in western countries, yet burn patients
with other kinds of dependency such as opium addiction
needs more investigations. Burn patients with alcohol
abuse have shown more morbidity than others (7). Opium
addiction has been considered as a risk factor in a human’s
life yet it is not clear how much it is of a risk factor for a
burn patient.
Drug dependency among burn patients at the Burn
Unit (BU) is a major issue, especially in Iran (8, 9). It has
been estimated that there are three million individuals
with drug dependency in Iran (10). Opium smoking is the

most common form of substance abuse used by substancedependent people (8). Statistics have revealed a drug dependency rate among burn patients varying from 10 to 30%
in Iran, which is far from what has been reported in the U.S.
(3.3%) (6, 8, 11). On the contrary, one study on a burn intensive care unit reported that drug addiction was not commonly associated with burns. It is expected for this study
to show relatively different epidemiological statistics compared to studies on burn patients at BU (11). Generally, studies have indicated that the rate of burn events could vary
geographically (12). A few studies have investigated opium
addiction among burn patients, who were admitted to the
Burn Unit (BU) (8, 9). Studies cautiously stated that burn
patients with drug abuse have shown more morbidity than
others (13).

In addition, our long-term observations have indicated
that addicted patients are substantially resistant to worse
outcomes and they also have higher survival rate compared to non-addicted patients, which is marginally supported by a few studies (11). Controversial results suggest
more in-depth exploration into the interaction between
burn and addiction.
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2. Objectives
The aim of this study was to compare mortality and
morbidity between addicted and non- addicted patients
with burn injury.

3. Patients and Methods
This research was a prospective paired matched-cohort
study. Admitted patients were divided into two groups on
the basis of addiction, including those who are addicted
(exposed) and non-addicted (unexposed). The study was
conducted from October 2012 to July 2013 at a BU. Ethical
approval for the study was obtained from the University‘s
ethics committee that required patients to sign a consent
form. All patients were given detailed explanations and
they signed an informed consent.
3.1. Subjects
Patients were entered in the study based on the inclusion criteria and then they were matched individually
on the basis of age, gender, burn causes, Total Body Surface Area (TBSA), burn thickness, time of burn injury and
comorbid medical history. Female opioid-dependent patients were rare in the BU, therefore only male patients
were included. The unmatched study population was a
convenience sample of all male patients who were admitted at the BU based on the inclusion criteria. They
were observed and their data was recorded. Two equal
and similar groups that were only different in terms of
substance dependency were derived from the unmatched
group. One non-addicted individual in the unexposed
group was matched to each corresponding addicted patient. Patients were eligible for inclusion in the study if
they had been admitted within 24 hours of initial burn injury due to thermal burn as well as patients who had preexisting co-morbidities or multiple injuries. The following
cases were excluded from the study: patients who were admitted dead on arrival or, transferred inter-institutionally
as well as patients who received extraordinary treatment.
Incomplete medical records were also excluded.
3.2. Settings
The BU at Imam Reza hospital located of Mashhad
(Iran) is responsible for providing specialized and expert
burn care for all burn victims, who were referred from the
east of Iran. Therefore, it is an excellent facility for conducting an epidemiologic study. Each year 900 and 4000 patients are admitted to the inpatient and outpatient unit,
respectively.
2

3.3. Data Collection
Data were collected from patients, medical records
during field visits. Addicted patients were interviewed by
an expert psychologist, regarding substance dependency.
She interviewed all patients to determine substancedependent individuals. Substance dependency was identified using the Diagnostic and statistical manual of mental
disorders (DSM)-V criteria for substance use disorders.
Demographic variables such as age, gender, marital
status, employment status and residency were examined
as well as Length of Stay (LOS), admission and disposition
date. Among substance-dependent individuals, pattern of
substance dependency including duration, extent, severity and type of substance use, psychoactive medication history, suicide history and crime history were also recorded.
Burn injury characteristics including time of injury, burn
cause, Total Burn Surface Area (TBSA), burn thickness and
inhalation burn injury as well as burn surgery and debridement were assessed for keeping homogeneity. Mortality
and morbidity outcomes such as wound culture result,
ventilator support, cardiopulmonary resuscitation (CPR)
attempts, intensive care unit (ICU) admission, and blood
transfusion were also examined.
3.4. Statistical Analysis
Comparison of the two matched groups was performed using descriptive statistics to report central tendency statistics (mean and standard deviation) as well as
bivariate analysis to identify the variables that had significant associations between the two matched groups. McNemar test was used to compare categorical variables (mortality, marital status, employment, crime history, addiction history, psychiatric medication history, suicide history, full-thickness burn, inhalation burn, domestic gas,
flame, cardiopulmonary resuscitation (CPR) attempts, substance dependency). Paired t-test was applied to compare
continuous variables (age, TBSA, length of stay, intensive
care unit (ICU) stays, transfusion units and ventilator support). The conditional logistic regression (CLR) model to
control possible confounders affecting mortality was used.
The CLR permits the use of both continuous variables and
categorical variables. Survival analysis using the KaplanMeier curve of survival was applied for the addicted and
non-addicted groups (14). Data analysis was performed using the SPSS software, version 15.0 (SPSS Inc., Chicago, Illinois). Aside from analysis of matched data, all admitted
male burn patients during the observational period (October 2012-July 2013) were analyzed as the unmatched group
in the BU. In fact, the current study reported two sets of
measured data. The first dataset, included 152 patients organized in matched groups, and the second data set inInt J High Risk Behav Addict. 2016; 5(4):e28472.
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cluded 237 burn patients (unmatched group), that composed of 152 matched patients and another 85 patients that
couldn‘t be paired into matched groups. Statistical power
analysis was conducted by G*power 3.1. A post-hoc power
analysis was completed to determine the study power according to mortality proportions (π 11 = 0.03, π 12 = 0.46,
π 21 = 0.06 and π 22 = 0.44) using inequality, two dependent
groups (McNemar) method, so a power coefficient of 0.99
was achieved.

area (TBSA) of more than 50 percent. Gas explosion was the
most common factor that caused burn in 78 (33%) patients,
14 (6%) of whom died. One hundred and seventeen (77%)
patients were less than 40 years old. The odds ratio was derived from the contingency table for variables, which were
significantly associated with mortality (Table 3). Regarding mortality among addicted patients in the unmatched
group, those who were separated, unemployed or had a
psychoactive drug history, had significantly higher mortality rates than others (P < 0.05) (Table 3).

4. Results
Two hundred and fifty-one male patients were admitted during the observational period. Fourteen patients
were excluded because of graft surgery (4), electrical burn
(7), toxic epidermal necrolysis (2) and incomplete documentation (1), thus 237 male patients were left as the unmatched group. One hundred and fifty-two patients were
eligible to be matched from the total of 237 male patients,
who had been admitted to the BU; thus these patients
(152 out of 237), addicted and non-addicted, were equally
matched for age and other primary factors contributing to
burn injury (Table 1).
All patients were male in the matched groups. Mean
age was 33.27 ± 13.88 and mean LOS was 18.36 ± 18.27 days
for the matched groups. Thirty-three out of 237 (13.9%) patients of the unmatched group died at the BU including
23 (9.7%) addicted patients and 10 (4.2%) non-addicted patients (Table 1). Fourteen out of 152 (9.21%) patients of the
matched groups died at the BU including five (6.58%) addicted patients and nine (11.84%) non-addicted patients (Table 1).
In the matched groups, the McNemar test found statistically significant differences in mortality between the
groups (P = 0.000). The odds ratio for mortality was 0.524
(CI 95%: 0.167-1.64) times greater for addicted patients
compared with non-addicted patients. However Log Rank
(Mantel-Cox) (Chi-Square = 1071; df = 1; P = 0.190) didn’t
show significance differences between the two curves. Survival analysis using the Kaplan-Meier method revealed that
the estimated mean of survival time was 59.02 (CI 95%:
41.83 - 76.21) for non-addicted patients and 118.78 (CI 95%:
106.52 - 131.04) for addicted patients. Given that, there
was no overlap in the confidence intervals, it is likely
that there was much difference in the "average" survival
time. Morbidity-related factors didn’t differ significantly
between the two groups (Table 2).
In the unmatched group of the study population (n
= 237), thirty-three patients (14%) died at the burn unit
(BU), and 121 (51.0%) were addicted patients. Two hundred
and twenty-nine (97%) patients had full-thickness burn
wounds. Twenty-two (15%) patients had total burn surface
Int J High Risk Behav Addict. 2016; 5(4):e28472.

5. Discussion
Opium in burn patients could be identified as a factor
against mortality, and it deserves to be studied further, despite the fact that addicted patients have not shown higher
morbidity than non-addicted patients either.
A different result was obtained by Salehi et al., who
compared mortality between two non-homogeneous
nonequivalent drug-user and non-drug-user groups
(13.23% vs. 15.55% respectively), revealing that no significant differences existed between these groups (9). The
odds ratio being equal to 0.524 (OR < 1) indicated that
drug dependency in burn patients could be identified as a
preventive factor against mortality (15). In contrast, burn
patients with positive blood alcohol levels on admission
showed a significantly higher mortality rate (31.5%) in
comparison with the mortality rate (18.1%) of patients with
a negative blood alcohol level (7), thus opium-dependency
might play a different role than alcohol dependency
among burn patients. Further studies are needed to assess
the impact of the effects of each substance on mortality.
Overall mortality rate (14.0% of 237) was approximately
equal to studies including (15%) researches from Germany
(16), (14.0%) Pakistan (17), (18.8%) Tabriz city of Iran and
(14.77%) Tehran city of Iran (9), which supports homogeneity regarding final outcome of survival and therapeutic
measures among studies. It is also worth mentioning that
mortality rate has been reported lower in developed countries as (7.0%) in the US (6) and (1.4 - 18%) in Europe (18).
Regarding morbidity, although complications in burn
patients with opium addiction were not significantly
higher (Table 2) yet the higher morbidity in addicted patients has been supported by several studies. One study indicated that substance-abusing patients show more complications (1.7 times) than others, as well as longer length of
stay (1.8 times) for addicted patients (13). In Iran, one study
reported higher length of stay for addicted patients (1.15
times) (9) and another study demonstrated length of saty
among addicted patients was also higher than others (1.88
times) (8). In this way, Thombs et al. argued that length of
stay for addicted patients was increased up to 1.2 times (6).
3
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Table 1. Characteristics of the Study Population and Matched Groups Based on Drug Dependency

Variables

Unmatched Group

Matched Groups

All (N = 237)
mean ± SD
Age (yr)

mean ± SD

%

34.26 ± 14.79

34.23 ± 11.44

0.39
17.1

11.8

34.38 ± 24.90

P Value
%

32.31 ± 15.98
15.8

27.0

Employment (unemployed)

Non-Addicted (N = 76)
mean ± SD

%

8.0

Marital status (separated)

TBSA burn

Addicted (N = 76)

15.1

32.26 ± 21.83

31.52 ± 21.65

0.86
0.23
0.83

Delay to admit (hour)

12.08 ± 2.25

11.27 ± 41.46

14.25 ± 29.17

0.61

Length of stay (days)

16.14 ± 17.16

20.18 ± 21.07

16.55 ± 14.88

0.22

Mortality

13.9

3.3

5.9

0.40

Crime history

8.6

9.4

0.0

0.00a

Addiction history (year)

5.13 ± 8.49

8.60 ± 8.42

0.00a

0.0

Psychiatric medications history

15.0

9.9

3.3

0.00a

Suicide history

11.0

11.0

0.0

0.00a

Full-thickness burn

98.0

50.0

48.7

0.13

Inhalation burn

10.0

4.0

5.3

0.38

Domestic gas

32.9

22.4

17.1

0.42

Flame

22.4

10.5

16.4

0.42

Abbriviation: TBSA, total body surface area.
a Significant results were reported (P < 0.05).

Table 2. Therapeutic Characteristics of the Study Population and Matched Groups Based on Drug Dependency

Variables

Unmatched Group (N = 237)
mean ± SD

Transfusion (units)

mean ± SD

%

2.64 ± 4.76

0.25 ± 1.49

Matched Non-Addicted (N = 76)
mean ± SD

0.078 ± 0.39

0.432
3.4

0.619

18.0

0.619

0.49 ± 2.50
22.0

P Value

%

3.29 ± 5.61
3.4

40.0

Surgery

%

2.64 ± 4.45
10.0

CPR attempts
ICU stay (days)

Matched Addicted (N = 76)

0.157

Debridement

0.89 ± 1.43

0.88 ± 1.42

0.98 ± 1.41

0.650

Ventilator support (days)

0.24 ± 1.45

0.36 ± 2.35

0.14 ± 0.74

0.455

Abbriviations: CPR, cardiopulmonary resuscitation; ICU, intensive care unit

These results support our findings, which showed that the
length of stay, as a remarkable criterion of morbidity, for
addicted patients was higher (1.4 times) than the other patients.
Age and TBSA were significant predictors for mortality, and this has been supported by several studies (8, 6,
18). In addition, psychosocial factors could play an important role in mortality of burn patients (Table 3). Being separated, unemployed or having a psychoactive medication
history indicated that these patients are psychologically
severely unstable, resulting in poor commitment to recovery and worse outcomes. In fact, these kinds of factors
could give clinicians a clue on how to identify psychologically complicated patients. Thus it is essential to recognize vulnerable patients and prepare extensive psycholog4

ical support for them. A few studies have addressed that
it is necessary to conduct early recognition and treatment
of patients with in-hospital psychological distress (19, 20,
21). As can be seen from Table 3, an odds ratio greater than
one indicates that exposure may increase the odds of death
among burn patients who are psychologically complicated
(22). It is recommended that psychological load of burn patients should be considered as a strong predictor of mortality.
Fifty-one percent of patients in the unmatched groups
were addicted patients. This is higher than what has been
reported by other studies (33%) from the Tehran (9) (9.5%)
and Tabriz cities of Iran (11) and (3.3%) the US (6), and signifies the extent to which drug dependency among burn
patients is critical. Our sample didn’t include female burn
Int J High Risk Behav Addict. 2016; 5(4):e28472.
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Table 3. Odds Ratios for Variables in Association with Mortality in the Unmatched
Group of the Study Population (N = 237)a

Variables

Odds Ratio

(95% Confidence Interval)

Marital status (separated)b

3.24

(1.13 - 9.26)

Employment
(unemployed)b

2.77

(1.29 - 5.96)

Substance dependencyb

2.46

(1.11 - 5.43)

Psychoactive medications
historyb

4.93

(2.12 - 11.45)

Suicide historyb

3.62

(1.41 - 9.30)

Marital status (separated)c

4.58

(1.37 - 15.34)

Employment
(unemployed)c

3.66

(1.39 - 9.62)

Psychoactive medications
historyc

4.36

(1.65 - 11.53)

a

Only significant results were reported (P < 0.05).
All patients in the unmatched group were included.
Only addicted patients in the unmatched group were included.

b
c

patients, who have lower rates of drug abuse. It is also important to mention that safety measures need excessive attention among addicted patients.
One limitation of this study was that burn patients
were diagnosed only based on patients’ self-disclosure and
the researchers didn’t verify claims with diagnostic tests
for drug dependency to consider ethical and legal issues.
Addiction in burn patients could be considered as a preventive factor against mortality that deserves further studies. Besides addicted patients didn’t significantly show
higher morbidity than non-addicted patients.
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