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Introduction

I njuries are a major public health concern all over the world 
and particularly in low and middle income countries.1  Based 
on data compiled as part of the global burden of diseases 

(GBD) 2000 project,2 it is clear that injuries make a considerable 
contribution to the disease burden in all countries in all regions of 

the world. Furthermore, the global injury-related disease burden is 
expected to rise over the next 20 years, particularly the burden due 

3 Data also suggest that the majority 
of deaths currently due to injury take place in the low- and middle-
income countries, and almost half occur in young people, i.e. 
those aged between 15 – 44 years.3

of Diseases Study in Iran was con-
ducted in 2003 by the Ministry of Health and Medical Educa-
tion (MOHME) in collaboration with World Health Organization 
(WHO).4 The estimated results showed that injuries caused the 
highest disability-adjusted life year (DALY) in all ages and both 
sexes (28 % of the total) and the highest proportion of DALYs 
caused by injuries, were due to years of life lost due to premature 
death (YLL) in all. The GBD study in 2000 showed that Iran ranks 
third in the world regarding its high injury-related mortality rate; 
with approximately 70.0 – 94.9 deaths per 100,000.3 Iran has high-
er injury-related mortality rate in comparison with high income 
countries in Eeastern Meditrranean  Region (EMR) , in which the 
total mortality rate due to injuries equals 51.1 Deaths per 100,000.

Globally, RTIs accounted for 23 % of all deaths5 and more than 
90 % of RTI deaths occurred in low and middle income coun-
tries.6 The number of RTI continues to rise all over the world, but 
there has been an overall downward trend in RTI deaths in high 
income countries since 1970s, and an increase in many low and 
middle income countries.7 RTIs are predicted to rise from 10th 
rank in 2002 to 8th rank by 2030 as a contributor to the GBD.8 

If appropriate action is not taken The overall global increase is 
expected to be 67 % by 2020.9

In 2002, the mortality rate due to RTIs per 100,000 was 19 glob-
ally 26 in Eastern Mediterranean, 29 in sub-Saharan Africa, 19 
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in the United States, 9 in Canada, and 6 in Germany, while in 
 the highest RTI death 

rate in comparison with any other country for which reliable esti-
mates could be made10 and ranked third among all countries for its 
DALYs.4 According 
in 2003, RTIs has only been recently recognized as a leading pub-
lic health concern in Iran and were reported as the leading causes 
of DALYs.10 According to the NBD study in Iran, 2003, RTIs 
hadthe highest burden in all ages and both sexes that contribute to 
15.1 %, 5.3 %, and 9.1 % of total YLL, YLD and DALY respec-
tively among unintentional injuries.4

Burns  are among the most devastating injuries and contribute 
to a major global public health crisis.11 Burns are the 4th most 

accidents, 
falls, and interpersonal violence and cause more than 1 % of the 
global burden of disease.12 Burnsare one of the main causes of 
disability and mortality and have severe economic and social con-
sequences.13 related injuries in 2004 
was estimated to be 1.1 per 100,000 with the highest rate in South-
east Asia and the lowest rate in the North America.14 WHO esti-
mated that 

in low and 
middle income countries, with a global mortality rate equal to 4.8 
per 100,000 per year.In EMR, 
deaths per 100,000 that is higher than the global mortality rate.15

Iran has 
public health concern in terms of mortality, morbidity, and perma-
nent disabilities.16 According to GBD data in 2000, Iran ranked 
second 
equaled 4.01 – 4.80 deaths per 100,000.3 Iran, like other low and  

rate 
in comparison with high income EMR countries with  1.5 deaths 
per 100,000.3

Surveillance of injuries in Iran has shown that burns are the most 
common cause of unintentional home-related injuries accounting 
for 40 % of those injuries in all ages.17 According to report of 
another survey in Iran, 12 % of all deaths in all ages are due to un-
intentional injuries and burns are the second most common cause 
of injury- related deaths after RTIs.18 NBD Study in Iran, 
2003, showed that burnsare the 13th most frequent cause of the 
burden of disease in the country.4 The GBD study in 2000 showed 

-related burn mortality was 4.01 – 4.80 per 100,000.3
It was estimated that 283,000 people died due to falls all across 

the world in 2000.19 WHO reports that, in 2002, one quarter of 
all fatal falls occurred in developed countries.20 According to the 
NBD Study in 2003 in Iran,4 falls are the 6th most frequent cause 
of  to 
highest DALYs after RTIs among all unintentional injuries in the 
total population of Iran. 7 %, 3.7 %, and 2.5 % of total YLL, YLD 
and DALY of diseases are due to falls. YLDs constitute more than 
80 % of all the induced burden of falls4 that as a main cause of 

for victims and their families. Other important injuries in most 
countries of world such as Iran include drownings and poisonings 
that either of them constitutes a considerable part of DALYs due 
to injuries.

Drowning is a preventable, unintentional injury with a remark-
able mortality rate.21 It is the third non-intentional injury result-
ing in death and accounting for 7 % of all injury-related deaths.22 
In 1990, the number ofdeathsdue to drowning was higher than 

wars (504,000, vs. 502,000).23 According to GBD 2000 data, an 
estimated 449,000 people drowned worldwide (7.4 per 100,000 
population) and in terms of DALYs more than 1.3 million life 
years were lost due to premature death and disability resulting 
from drowning.24 In 2004, it was estimated that 388,000 people 
died due to drowning.22 Hence, drowning was considered as a ma-
jor public health problem worldwide in 2004.

 It is estimated that 97 % of drowning occurs in low- and middle-
income countries.24 Although over 60% of the world’s drowning 

South-East Asia Region,22 
the African Region has highest drowning mortality rates (13.1 per 
100,000, eight times higher than that in Australia or USA.25

In 2001, the rate 
Iran was estimated to be 2.6 (0.9 to 4.1) per 100,000. There was a 
geographical variation with the highest rate in the northern part of 
Iran.23 The NBD Study in 2003 in Iran showed that 62882 years 
(DALYs) were lost due to drowning(5.94 yearsper 100,000) and, 
it was the 12th most frequent cause of YLLs and the 4th most 
prevalent cause of YLLs among all unintentional injuries in the 
total population of Iran.4,21 According to the report released by 
the Forensic Medicine Organization of Iran in 2008, Mazandaran 
province had the highest rate of drowning mortality rate among all 
of provinces in Iran (8.6 per 100000).21

A poison is described as any substance that is harmful for health 
when ingested (eaten), inhaled (breathed), injected, or absorbed 
through the skin.3 Poisoning-related emergency is one of the 
most frequent reasons of   emergency referrals and is a -
cant health problem in most developing countries.26  Accidental 
poisonings pattern depends on cultural, environmental, and social 
restraints. It is estimated that poisoning occurred generally with 
medicines (41 %); petrol (17 %); insecticides, raticides, pesticides 
(9 %); opioids (8 %); carbon monoxide gas (4 %); and poisonous 
plants and mushrooms (4 %).27 According to a study by Paulozzi, 
et al. in the US (2007), it is estimated that unintentional poison-
ings are the second leading cause of unintentional injury deaths, 
exceeded only by motor vehicle fatalities.28  There are few reports 
on the burden and epidemiological patterns of poisoning-related 
mortality in the most developing countries.An estimated 315,000 
people worldwide died due to unintentional poisoning and a to-
tal number ofpoisoning injury burden (DALYs), was 8,235,000 
in 2000.29 Europe (EUR) and South-East Asia (SEAR) together 
accounted for over one-half of the total number of DALYs lost 
globally due to poisoning.3 Worldwide, over 60 % of deaths due to 
poisoning occurs among adolescents and adults aged between 15 
– 59 years and the majority of DALYs lost to poisoning are among 
young children and young adults.30 In 2010, DALYs estimated for 
poisoning was 140.51 per 100,000 and it comprised 0.54 % of 
DALYs of all cause, in Iran. According to these estimates, poison-
ing has negative change in the period of time from 1990 to 2010 
and shows a decreasing trend in these years.31

There are several but dispersed studies at sub-national level in 
Iran that showed inequality in mortality exists among the prov-
inces of Iran.32 Principled and prospective planning and resource 
allocation in the country requires a comprehensive survey regard-
ing burden of diseases and injuries at the national and sub-national 
level. The present study is a component of the National and Sub-
national Burden of Diseases, Injuries, and Risk Factors from 1990 
to 2013 (NASBOD) study in Iran,33 which has been designed to 
investigate the burden of most important injuries (RTIs, falls, 
burns, poisonings and drownings) at the national and sub-national 
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injuries selection process, objectives, data sources, data gathering 
methods, data analyses and deliverables of the national and sub-
national burden of injuries study in Iran.    

Materials and Methods

Organizing working group
 A national expert working group, which includes those experts, who 

have expertise in public health, global health, and epidemiology, was 
formed to address unmet needs. The national expert working group 

-
tion of diseases.Subsequently during the course of the study the work-
ing group will supervise the statistical modeling methods, the inter-
pretation of results, and the publication strategy. Also an international 
expert advisory group will collaborate in the project. 

Injuries selection process
In this study in order to select injuries, a list of the more impor-

tant injuries in Iran was initially selected according to the result 
of GBD 2000 to 2010,3,8,34

study in Iran, 2003.4 -
ria were used for prioritizing injuries (incidence, mean age of af-
fected population, fatality, disability, and data accessibility). Then, 
experts independently gave score to each injury according to these 
criteria. A score of one (the lowest score) was given if the injury 
had low incidence, low fatality and/or disabilities and low data 

high incidence, high fatality and/or disability, and convenient and 
comprehensive data availability. As for the mean age, lower ages 
were given the maximum score and higher ages had minimum 
scores. The total score then was summed for each injury. Finally, 
injuries were prioritized based on this overall score. According to 

-
ings, and drowningwere the selected injuries in our study.

RTI:In this study,a RTI is considered as an event that leads to in-
jury and/or property damage, involves a vehicle in transport, and 
occurs on a road or whilst the vehicle is still in motion after run-
ning off the public highway.3 We used WHO International Clas-

were: pedestrian, V01 – V04, V06 – V09; bicycles, V10 – V19; 
motorized two-wheeler, V20 – V29; motorized three-wheeler, 
V30 – V39; car/van, V40 – V59; truck, V60 – V69; bus, V70 – 
V79; and other road users, V80 – V86.35

Burns: In the present study according to the ICD–10, burns in 

87).35 Therefore, burns include injuries caused by heat from hot 

burns (both external and internal corrosions), and hot gases and 
lightening. Sun-light burning and radiation-related burning of the 

-

were coded W00-W19, which include a wide range of falls in-

change in position to rest in furniture, wall or other objects”.35

Poisoning
According to ICD–10, all unintentional poisoning-related deaths 

and non-fatal outcomes caused by exposure to noxious substances 

are intentional or for which the intent is undetermined as well as 
those resulting from reactions to drugs). According to ICD–10 

Drowning
 The category “drowning” as used here refers to all uninten-

tional drowning and submersions. Those which occur as result of 
cataclysms, transport and water transport accidents are excluded 

drowning is coded W65 – W74.35

Nature of injury codes (N-codes): We will use the GBD N-codes 
to identify a type or location of a medical condition on the body. 
GBD nature of injury categories are presented in Table 1.

Data sources
We will use 2 sorts of data sources including published literature, 

-
tional data sourcesthat include national death registration system; 
national forensic medicine system, hospital data survey (HDS), 
health surveys, national police statistics, emergency medical ser-
vices (EMS), and section 92 of the fourth development plan.

Published literature
Systematic literature review
In order to achieve comprehensive and vast coverage of pub-

review was performed using PubMed, Medline, Thomson Reuters 
(formerly ISI) Web of Science, Scopus, as the main international 
electronic data sources. These electronic resources were searched 
using MeSH terms, EMTree, and related key words.  Additionally, 
the domestic electronic resources including IranMedex, IranDoc 

of their comprehensive coverage and access to national journals, 
thesis and conference abstracts. Our electronic search strategy for 
RTIs, burns, falls, poisonings, and drownings are shown in web 
appendix 1.

Inclusion and exclusion criteria
In our search strategy, publication year was limited to 1990 – 

2013without language and age restrictions. Only studies pertain-
ing to Iran conducted at national and sub national levels for road 

pieces, evaluation of medical interventions, case reports, and case 
series were excluded from this review.

Study selection process
The selected articles will be evaluated by a reviewer. The re-

viewer scans the titles. After article title including phase, article 
abstract will be reviewed. Abstracts will be reviewed by a review-
er, and if the reviewer agrees that the article is not concordant 
with inclusion criteria, the article will be excluded. After abstract 
including phase, the full text of that article will be extracted and 
reviewers will review articles using standard criteria. 
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Quality assessment
For quality assessment in the present study, we used the qual-

consists of the following parts: general information about the 
study, methodological aspects of the study including the type of 
study, sampling method, sample size and etc. Accordingly, each 
item attained a special score based on this statement. If the study 
achieved the required methodological quality, it was passed on to 
data extraction.The data extraction sheet contained the following 
items: general information of study; population detailed charac-

study outcomes indicators.

National data sources
All available data sources regarding injury deaths in Iran include 

national death registration system in most provinces, and the na-
tional forensic medicine system in all of the provinces. The death 
registration systems in Iran have high population coverage and 
are relatively complete. Data sources for non-fatal injury in Iran 
includeHospital Data Survey (HDS), health surveys, national po-
lice statistics, emergency medical services (EMS), and section 92 

of the fourth development plan. Table 1 highlights the main data 
sources and indicators collected within each data set that is avail-
able for the present study in Iran.

The availability of data source in Iran
In general, there are two primary sources for estimating non-

fatal injuries (HDS and health surveys) that have complementary 
strengths and both of them can be either national or sub-national. 
Non-fatal injuries can be estimated reliably based on the detailed 
data of HDS. In HDS, approximately 600,000 samples of the Ira-
nian hospital records will be systematically collected from all hos-

36  In 
addition to these two primary sources, othersources are also avail-
able in Iran such as national police statistics, EMS, and section 92 
of the fourth development plan.

As surveys collect information from victims, they can only pro-
vide limited descriptions of the N-codes, making assessment of 

-
veys typically contain reliable information regarding the external 
causes of the injury events. On the other hand, hospital admin-
istrative records provide high resolution medical description of 
injuries but cannot be used for estimating population incidence 

N1 Lacerations, multiple wounds, other dislocations, and eye injuries
N2 Injury requiring urgent care
N3 Injury requiring emergency care
N4 Fracture of clavicle, scapula, humerus, or skull
N5 Fracture of sternum, rib, or face bone
N6 Fracture of other extremities
N7 Fracture of radius or ulna
N8 Fracture of femur
N9 Fracture of hip
N10
N11 Fracture of pelvis
N12 Dislocation of joint
N14 Burns < 20 % of body
N14 Burns > 20 % of body
N19 Amputation of one lower or upper limb
N20
N21 Injured nerves
N22 Spinal cord lesion below neck
N23 Fracture of vertebral column
N24 Spinal cord lesion below neck
N25 Minor traumatic brain injury
N26 Moderate or severe traumatic brain injury
N28 Severe chest injury

Table1. GBD Nature of Injury Categories

Type of reported outcome Coverage

Type of data Source of data Death Non-fatal Start year National Sub - national

health survey Demographic and health survey (DHS) - - - - - - - - - - - - - - - -

Registration
 Records

National death registration system - - - - - - - -

- - - 
- - 
- - 
- -

- - - - - - - - - - - - - - - -

National forensic medicine system - - - - - - - - - - - - - - - - - - - - - - - -

National police statistics - - - - - - - - - - - - - - - -

Emergency Medical Services - - - - - - - - - - - - - - - - -

Section 92 - - - - - - - - 2010

Hospital datasets - - - - - - - - - - - - - - - - - - - - - - - -

Table 2. Characteristics of data sources on injuries in Iran
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It has been shown that both fatal and non-fatal injuries are severe-
ly undercounted in police reports.37 The extent of police under-
reporting is not related with economic development. However, 
these data sources, altogether, can provide measurements of the 
burden of non-fatal injury in Iran.

Statistics 
In estimating trend and burden of injuries in national and sub-

national levels we will face with three major problems as follows: 
1) For estimating trend and burden of injuries in national and sub-
national levels, we needdata for all provinces in the desired pe-
riod; therefore, it is expected that data on injuries be unavailable 
for some provinces; 2) In many surveys age, sex and living area 
(rural/urban) categories are not concordant with NASBOD study 
and additionally all surveys do not include these data categories; 
and 3) A number of provinces have been broken down to 2 or 
more during the desired period of time. Therefore, to tackle these 
problems, two different statistical models, i.e.  Spatio-temporal 
and Bayesian multilevel autoregressive models will be used to 
estimate mean/prevalence and uncertainty interval. We are using 
two models to verify that the results are not model-dependent. 

Spatio-temporal model
Temporal and spatial correlations are crucial points in estimat-

ing trend and burden of injuries in national and sub-national level, 
because most of the required data will be correlated to time and 
space. Spatio-temporal modeling with conditional autoregressive 
model prior to spatial random effects is one of the statistical mod-
els for this type of data.38 In the spatial structure, it is assumed 
that the data closer in space are more correlated than those far in 
space. Therefore, in this structure, the model borrows information 
from near area units, which improves the estimates for areas with 
missing values and/or those with small number of observations. 
Additionally, for dealing with misalignment of area units we will 
use spatio-temporal misalignment modeling. 

Bayesian Multilevel Autoregressive model 
Another advanced statistical model to tackle the challenges 

mentioned earlier is the Bayesian multilevel autoregressive mod-
el.39 This model inputs observations hierarchically in districts, 
provinces, sub-regions, regions, and national levels, respectively. 
Additionally, in this model, each level borrows information from 
higher levels. Several components, such as heterogeneity of data 
sources, linear time trends, and nonlinear change over time, co-
variate effects, and nonlinearity of age effect are included in this 
model.  

The Markov Chain Monte Carlo (MCMC) method for both of 
the abovementioned modeling will be used to perform Bayesian 
inference. All of the programs will be developed in R statistical 
packages.16

Ethics
In this study, since most of the usable data are secondary data, 

ethical consideration is not a major concern but if we need more 
information about a certain study, we will contact the correspond-
ing authors and will acquire the relevant data by their consent. 
The name of these authors will be reported in our article as inves-
tigator authors. The present study has been approved by the ethi-
cal committee of Tehran University of Medical Sciences. 

Discussion

Most previous estimates of disease, injury, and risk factor bur-
den, in most countries, have been reported at national or global 
scale and only a few countries, namely Australia and Mexico40,41 
have previously reported sub-national burden of injury and dis-
ease.

The researchers estimated mortality and burden of disease 
caused by various injuries for Mexico and its states in 2004 us-
ing data from death registries, censuses, health examination sur-
veys, and epidemiological studies. All analyses were performed 
at the state level, by sex and age groups. All Mexican states were 
grouped into six geographic regions on the basis of per-capita 
income, total mortality, and also a composite deprivation index. 

into the transition framework at national as well as sub-national 
level to indicate whether regions are at different stages of the epi-
demiological transition.  

In the burden of disease and injury study in Australia, the 
DALYs were calculated by cause, age and sex in 2003 and were 
projected 10 and 20 years beyond 2003. DALYs attributable to 

use, alcohol consumption, illicit drug use, intimate partner vio-
lence, occupational exposure to hazard, child sexual abuse and 
osteoporosis) were also calculated. In addition to calculating 
DALY, differentials in DALYs between sub-populations (e.g., 
between state and territory Jurisdictions, socioeconomic groups, 
and remoteness categories) were estimated. Source of data in this 
Australian study included hospital data, health survey data on 
prevalence, incidence (from disease registers), case fatality (from 
cohort studies), remission (from cohort and intervention studies), 
clinical judgment, and information about changes over time in 

-
ity over the period 1979 – 2003 were analyzed and projected to 
2023.

disease and injury was estimated in Iran for the year 2003, using 
Disability-Adjusted Life Years (DALYs) at the national level and 
for six selected provinces. In this study, methods developed by 
WHO for NBD studies were applied to estimate disease and inju-
ry incidence for estimation of YLL, YLD and DALYs. They also 
compared their results with WHO estimates for Eastern Mediter-
ranean region and sub-region burden of diseases in 2002.4

In our study, we will calculate burden and trend of injury at na-

(RTIs, falls related injuries, burns, poisonings, and drownings) in 
Iran and for a 21-year period (1990 to 2012) instead of one year. 
Moreover, inequality and its determinants will be also evaluated 
based on differentials in DALYs and trend of incidence between 
sub populations. Additional data source will be used in compari-
son with data sources used in the above-mentioned two countries. 
It is necessary for health policy decisions to have reliable esti-
mates of the magnitude and distribution of injuries in population. 
Such analyses do not have to be restricted to the national level in 
many countries. Along with decisions regarding resource alloca-
tion and priority setting, relevant studies should be conducted to 
secure evidence-based policymaking. High quality data can help 
to establish the foundation for highlighting problems, identifying 
solutions, and evaluating the results of prevention strategies. De-
spite many efforts, data on the number and type of injuries are 
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very sparse in Iran. That is why we need fatal and non-fatal injury 
surveillance in our country. Over the past decade, three publica-
tions have been designed primarily to be presented to countries 
in order to assist them in the collection of data on non-fatal in-
jury data and violence:guidance for surveillance of injuries due to 
landmines and unexploded ordnance (2000), injury surveillance 
guidelines (2001), and guidelines for conducting community sur-
veys on injuries and violence (2004). Fatal injury surveillance in 
mortuaries and hospitals (2012) provided guidance to countries 
to learn how to set up a fatal injury surveillance system. We sug-
gest that by adopting these guidelines, a fatal and non-fatal in-
jury surveillance system for our country can be created. In order 
to transfer the knowledge achieved in the present study, we will 
use both the ‘passive’ and “active” strategies including: publica-
tion of articles in domestic and international journals, presenting 
research results in conferences, seminars, and domestic and in-
ternational meetings, sending the complete or summary report of 
the research project to users, displaying the results on the web 
site, mailing or emailing articles, reports, or summaries for stake-
holders,  presenting results to reporters, radio and TV for dis-
semination, in the media and participation in interviews, holding 

potential limitation of this study is that the disability weights used 
in our analysis will be derived from international sources and ap-
plied without evidence of their validity in Iran. However, studies 
conducted elsewhere suggest that there are only minor variations 
across populations in the values people ascribe to different health 
states.

The results of the present study can help decision makers priori-
-

cation and also might improve the health system performance due 
to changes that could happen in health system using the results 
of NASBOD at national and subnational. The methods which we 
will use in NASBOD can also be a model for similar research 
projects in other developing countries.
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((Iran [Mesh] OR “I.R.Iran” OR “I.R. Iran” OR "IR Iran" OR "I R Iran OR “Islamic Republic of Iran’ OR “Iran (Islamic Republic of) OR “Iran (Islamic 

 ISI Search strategy
((Iran [OR “I.R.Iran” OR “I.R. Iran” OR "IR Iran" OR "I R Iran OR “Islamic Republic of Iran’ OR “Iran (Islamic Republic of) OR “Iran (Islamic Republic) )" 

 Scopus Search strategy
((Iran [OR “I.R.Iran” OR “I.R. Iran” OR "IR Iran" OR "I R Iran OR “Islamic Republic of Iran’ OR “Iran (Islamic Republic of) OR “Iran (Islamic Republic) )" 

 Search strategy of  injury: Fall  injury

 PubMed Search strategy

fractures"[Title/Abstract]) OR "injurious falls"[Title/Abstract]) OR ((injury[MeSH Terms]) AND fall[Title/Abstract]))

 ISI Search strategy

OR ((injury) AND fall)))

 Scopus Search strategy

OR ((injury) AND fall)))

 Search strategy of  injury: Drowning  

 PubMed Search strategy
 ((((((((((aspiration[Text Word]) AND water)) OR ((suffocation[Text Word]) AND water)) OR ((asphyxiation[Text Word]) AND water)) OR ((submersion[Text 

 ISI Search strategy
(((aspiration AND water) OR (suffocation AND water) OR (asphyxiation AND water) OR (submersion AND water) OR (immersionAND water) OR 

 Scopus Search strategy
(((aspiration AND water) OR (suffocation AND water) OR (asphyxiation AND water) OR (submersion AND water) OR (immersion AND water) OR 

 Search strategy of  injury: Poisoning :

 PubMed Search strategy

 ISI Search strategy

 Scopus Search strategy

 Search strategy of  injury:  Burning

 PubMed Search strategy

Word]) OR "Heat Injury"[Text Word]) OR "Burning Accident"[Title/Abstract]) OR "burn trauma"[Text Word]) OR "Burning Injuries"[Text 

 ISI Search strategy

 Scopus Search strategy
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