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Abstract: Background: Medical services at trauma centers regularly encounter severe burn patients but prehospital 
care of these patients in Saudi Arabia is comparatively unexplored. This study evaluates the knowledge and experi-
ence of physicians working in trauma centers of Qassim province of Saudi Arabia for the management of patients 
with burn injuries. Methods: This is a cross sectional study performed on 204 physicians working in the trauma 
centers of Qassim province. Physicians’ knowledge and experience were assessed via administration of validated 
questionnaires and the data were analyzed using SPSS software. Results: Among total studied physicians, only 
35.3% and 24.0% gave the right answer to the question on the diagnosis of burn skin in depth/extent for adults and 
pediatric patients, respectively. Importantly, 93.6% physicians responded correctly for first aid treatment. For the 
parkland concept, 62.2% responded correctly, however, only 22.5% understand the colloid fluid concept. The 74% 
physicians knew the methods of fluid revival for mass burn injuries and about half of studied physicians showed 
right knowledge for intubation for breathing for mass burn injuries. Only 47.5% physicians understand the concept 
of electrolyte disorder. Conclusions: This is the first study from the central region of Saudi Arabia that analyzed 
the knowledge and experience of physicians working in trauma centers for the management of patients with burn 
injuries. Overall data showed that ~60% physicians working in trauma centers have knowledge for handling the 
patients with burn injuries but the rest needed counseling, therefore proper training sessions for them are needed 
for management of burn patients. 
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Introduction

Burn injuries are commonly occurring at any 
time that increases the morbidity and mortality 
worldwide [1]. Recently, the World Health Or- 
ganization (WHO) reported that burn injuries 
cause 180 million deaths yearly in all over the 
globe [2]. Although in recent years, the death 

rate of burn patients has been reduced but still 
more than 70% of deaths associated with burn 
injuries are reported especially in developing 
countries [1, 3]. It is now well established that 
the incidence of burn injuries is relative low in 
high income countries as compare to those 
countries where income turn-over is less [4, 5]. 
Despite of the high income of the countries, the 
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burn victims required extra preventive mea-
sures, high social and economic costs [5, 6]. 
Impact of burn injuries on the burns victims is 
extremely devastating, not only increases the 
mortality but also produces skin scar marks, 
mental stress and reduces the quality of overall 
lifestyle of the affected individuals [7]. Burn 
injuries not only occur due to domestic activi-
ties such as cooking, electricity, etc., but also 
occur due the exposure of chemical, fireworks 
and factories fire outputs and so on [8]. More- 
over, burn injuries also occur because of sev-
eral other factors including economic status, 
age, and also education [8, 9]. The manage-
ment of burn patients requires high skilled in- 
terprofessional team including surgeon, inten-
sivisit, burn specialist, dietitian, physical thera-
pist, nurses, wound care specialists, pulmon-
ologist and plastic surgeon but an accurate 
assessment of burn depth at the time of admis-
sion always play an important role in making 
decisions whether to go for dressings or sur-
gery [10]. Keeping the burn victims stable, burn 
specialist doctors have been taking care of any 
possible concomitant injuries such as injuries 
associated with inhalation, carbon monoxide, 
cyanide toxicity, trauma, oxygenation, intuba-
tion, smoke inhalation, impaired conscious-
ness, co-intoxication, hypothermia, etc. [10, 
11]. Other than these, prehospital recommen-
dations are inconsistent regarding the method 
and accuracy of the estimation of the total 
burned surface area, the amount of fluid vol-
ume to be infused precociously and the type of 
analgesia to be administered [12-14]. Patients 
with burns injuries require special care with 
long recovery time, if burn injuries will not man-
age in their initial treatment then lead to more 
complications, higher mortality and longer hos-
pitalization [11, 15]. All these implications for 
the burn victims suggesting that the manage-
ment of burn injuries patients is not simple as 
they are not directly admitted to the special 
care burn units, but they have been referred 
and transferred from emergency or trauma cen-
ters, where their initial treatment has been 
managed by the physicians working in these 
centers. Therefore, the knowledge and practi-
cal skills of these physicians in these trauma 
centers are extremely important to manage the 
initial treatment of burn victims. Despite of the- 
se, only few epidemiological reports on burns 
victims from Saudi Arabia were reported and 
most of them were localized and were reported 

from specific regions of the country [16, 17]. 
This study was designed to evaluate the knowl-
edge and experience of physicians working in 
emergency or trauma centers of the center 
region of Saudi Arabia for the management of 
patients with burn injuries. To the best of our 
knowledge, this is the first study from the cen-
tral region of Saudi Arabia showed that physi-
cians working in the central region of Saudi 
Arabia required training sessions from the 
experts for handling the patients with severe 
burn injuries under emergency conditions.  

Methods

Study setting, design and ethical approval

This study was conducted from January 2019 
to March 2019 on 204 physicians working in 
the Emergency Department of Primary Health 
care centers and Main hospitals of Qassim 
province of Saudi Arabia. The Qassim province 
is located at the heart of the country occupied 
about 59,000 km2 area with a population of 
more than 1,400,000 and this region is well 
known as the richest region per capita in the 
country (Figure 1). It has more than 400 cities, 
towns, villages, and Bedouin settlements, ten 
of which are recognized as governorates includ-
ing Buraidah, Unaizah and Ar Rass. This central 
part of the country has several hospitals and 
primary healthcare centers and most of them 
are operating by the Ministry of Health and the 
Ministry of Defense, and also several others 
are under the management of private sectors 
[18]. The main hospitals of the regions are  
King Fahd Specialist Hospital, Buraidah; King 
Saud Hospital, Onaizah; Children’s Hospital, 
Buraidah; Buraidah Central Hospital, Buraidah; 
Dr. Sulaiman Al-Habib Hospital, Buraidah; Qa- 
ssim National Hospital, Buraidah; Security For- 
ces Hospital, Buraidah and so on [18]. This is 
descriptive cross-sectional study was design- 
ed to evaluate the knowledge and experience 
of physicians working in trauma centers of the 
region for the management of patients with 
burn injuries. We have also consulted the burn 
center database for the identification patients 
managed by the studied physicians who may 
have missed our initial search strategy for the 
complementary data. Ethical approval of the 
study was taken from the Medical Ethics Re- 
search Committee, Qassim University (Ethical 
approval #2018-10-02) and informed con- 
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sents were obtained from all physicians in- 
volved during their assessment using adminis-
tered questionnaires. 

Data collection instrument 

A validated questionnaire was directly adminis-
trated to the physicians and asked to respond 
to the questions within 30 minutes as pub-
lished previously [19, 20]. All involved physi-
cians were assured that their responses would 
be collected anonymously, reducing the poten-
tial for bias introduced by self-reported re- 
sults. The contents of the questionnaire includ-
ed knowledge of diagnosis for burn pathology, 
diagnosis of burn skin in depth, extent of burn 
shock, first aid for burn injury for both adults 
and pediatric patients, questions about burn 
injury in eyes, questions on fluid resuscitation 
and its associated applications involving the 
Parkland formula, colloid fluid concept, electro-
lyte disease, management of inhalation, intu-
bation, transportation of case with mass burn 
injuries. 

Estimation of sample size 

The estimated sample size was 244, which was 
obtained by statistical calculation from the offi-

USA). P<0.05 was considered significant as 
described previously [21].

Results

Physicians’ job categories, workplace, qualifi-
cations and experience 

Basic characteristics of the participated physi-
cians have been summarized in Table 1. Out of 
204 total participants, 47.5% were general phy-
sicians, 28.9% were family physicians, whereas 
9.8%, 7.3%, and 6.3% were consultants, resi-
dents and internists, respectively. Among th- 
em 63.7% were working in the trauma centers 
of primary healthcare centers, whereas 36.3 
physicians were working in main hospitals of 
Qassim region of Saudi Arabia. As far as their 
qualifications were concerns, out of 204 phy- 
sicians, 36.8% were holding master degrees, 
63.2% were having bachelor degrees only. Not 
only have these, we have also estimated their 
working experiences, 50.5% physicians were 
having more than 5 years working experiences 
in the trauma centers and rest were juniors 
having less than 5 years working experiences  
in the trauma centers. 

Figure 1. Map of Saudi Arabia showing Qassim region.

cial Saudi Ministry of Health 
records for the physicians with 
a 95% confidence level and a 
5% margin of error.

Data management and statis-
tical analysis

The collected datasets were 
processed and analyzed using 
the Pivot Table, data analysis 
within MS excel version 2010. 
Descriptive statistics such as 
percent frequencies for true or 
false values, mean and stan-
dard deviation (SD) were em- 
ployed for the presentation of 
categorical and continuous va- 
riables to summarize respon-
dent characteristics. Moreover, 
the data were further statisti-
cally analyzed by the Student 
t-test or ANOVA analysis for 
statistical comparison betwe- 
en the groups using SPSS sta-
tistical data software (IBM, TX, 
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Table 1. Participants’ types, workplace, qualifica-
tion and working experience

Study participants Parameters
Participation

n %
Types Consultants 20 9.8

Family physicians 59 28.9
General physicians 97 47.5

Residents 15 7.3
Internists 13 6.3

Total 204 -
Working Primary Health Centers 130 63.7

Main Hospitals 74 36.3
Degrees Master’s 75 36.8

Bachelors 129 63.2
Experience, Years >5 years 103 50.5

≤0 years 101 49.5
n, number of participants, %, percentage of participants.

Physicians’ knowledge of burn pathology and 
first aid application for adults and pediatric 
patients

Physicians’ knowledge of burn pathology and 
first aid application for adults and pediatric 
burn patients have been summarized in Table 
2. Out of 204 physicians, 132 (64.7%) were 
wrongly responded to the question on the diag-
nosis of burn skin in depth and extent for adults 
burn skin patients and their knowledge was 
found to be the same for pediatric burn skin 
patients as well as. Only 49 (24.0%) physicians 
responded correctly to the question on the 
diagnosis of burn skin in depth and extent for 
pediatric burn patients. These findings clearly 
indicate their lack of knowledge for the treat-
ment of adults and pediatric patients with burn 
skin in the trauma centers. Regarding first aid 
treatment for burn injuries, 191 (93.6%) physi-
cians knew to use fresh cool was good for the 
treatment and have responded correctly, whe- 
reas still 13 (6.4%) physicians did not know 
about fresh cool water treatment as a first aid 
at the trauma center. Most importantly, 187 
(91.7) physicians working in Qassim regions 
knew the remedies such as fish sauce, tooth 
paste, butter, etc., not good to cover the burn 
wound and were responded correctly. 

Physicians’ knowledge for the treatment pa-
tients with mass burn injuries

Table 3 summarizes the tested knowledge of 
studied physician’s for handling the cases with 

mass burn injuries. The management of fluid 
in patients with severe burn injuries are ex- 
tremely important for their treatment in their 
initial stages therefore the working physici- 
ans knowledge was tested by asking the 
questions on parkland concept, colloid fluid 
concept, fluid revival methods, intubation for 
breathing, electrolyte disorder, burn shock 
pathology for handling the patients with ma- 
ss burn injuries. Regarding knowledge of the 
parkland concept, 127 (62.2%) physicians re- 
sponded correctly and understand this con-
cept to handle mass burn injuries patients. 
However, only 46 (22.5%) physicians gave the 
right answer on colloid fluid concept and the 
rest 158 (77.4%) physicians were unaware of 
colloid fluid concept. Regarding the methods 
of fluid revival during mass burn injuries, 151 
(74%) physicians responded correctly and un- 
derstood well about the fluid revival methods. 

About half of studied physicians showed right 
knowledge for intubation for breathing during 
mass burn injuries. Question on the electroly- 
te disease, 107 (52.5%) physicians responded 
wrongly, whereas the rest 97 (47.5%) physi-
cians understand the concept of electrolyte 
disorder. Question on the knowledge to un- 
derstand whether surgery needed or not, 128 
(62.8%) physicians gave the right answer. Re- 
garding the transportation of mass burn severe 
cases with inhalation intubation, 108 (52.9%) 
responded correctly, whereas 96 (47.1%) physi-
cians responded wrong.

Discussion

This study analyzed the knowledge and experi-
ence of physicians working in trauma centers of 
the central region of Saudi Arabia for the man-
agement of patients with burn injuries. Number 
of studies have proven that the initial burn inju-
ries management and suitable initial applica-
tion of first aid markedly reduce the levels of 
burn injuries and improve the quality of life of 
burn patients [22]. Physicians working in trau-
ma centers are the first to handle almost all 
patients with burn injuries therefore their 
knowledge and working experience play a fun-
damental role for diagnosis, prognosis, treat-
ment and shifting them to their specialized 
burns care wards. It is important for us to point 
out that the knowledge levels of physicians in 
trauma centers for the application of first aid 
and the initial management for burn injuries are 
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Table 2. Participant’s knowledge of burn pathology and first aid application for adults and pediatric 
patients

Participant’s knowledge
True False

P value, True vs False
n % n %

Diagnosis of burn skin in depth and extent Adults patients 72 35.3 132 64.7 P<0.05, Significant false knowledge

Pediatric patient 49 24.0 155 76.0 P<0.05, Significant false knowledge

Diagnosis of eye burn injury in depth and extent Adults patients 61 29.9 143 70.1 P<0.05, Significant false knowledge

Pediatric patients 42 20.6 162 79.4 P<0.05, Significant false knowledge

First aid application Cool water 191 93.6 13 06.4 P<0.05, Significant true knowledge

Covering of burn wound 187 91.7 17 08.3 P<0.05, Significant true knowledge
n, number of participants, %, percentage of participants.

Table 3. Participant’s knowledge of fluid revival, breathing injuries and mass burn injuries
Participant’s knowledge True False

P values, True vs False
Parameters  n % n %
Parkland concept 127 62.2 77 37.7 P<0.05, Significant true knowledge
Colloid fluid concept 46 22.5 158 77.4 P<0.05, Significant false knowledge
Fluid revival methods 151 74.0 53 26.0 P<0.05, Significant true knowledge
Intubation for breathing 105 51.4 99 48.5 P>0.05, Insignificant true knowledge
Electrolyte disease 97 47.5 107 52.5 P>0.05, Insignificant false knowledge
Plasma concentration in injury sites 100 49.0 104 51.0 P>0.05, Insignificant false knowledge
Surgery needed 128 62.8 76 37.2 P<0.05, Significant true knowledge
Transportation of mass burn cases with inhalation intubation 108 52.9 96 47.1 P<0.05, Insignificant true knowledge
n, number of participants, %, percentage of participants.

varied from regions to regions worldwide [23-
25]. Specifically, insufficient knowledge of phy-
sicians in emergency burn management has 
been reported in numerous countries particu-
larly the countries at their developing phases 
[19, 26-28]. In 2018, a survey concluded by 
Lam et al. on the physicians working in the trau-
ma departments in Vietnam showed that a sig-
nificant number of physicians showed lack of 
knowledge for handling the patients with burn 
injuries [19]. Another survey performed in 
Turkey, showed only 22% of total physicians 
knew about burn classification and the most 
disturbing thing was that 96% physicians from 
them had not sufficient knowledge of burn first 
aid and initial management [26]. In Saudi Ara- 
bia, a survey was conducted in 2016 by Alomar 
et al. on 408 physicians working in pediatric 
trauma centers, only 40% of total studied phy-
sicians had knowledge about the use of fresh 
cool water as a first aid treatment for patients 
with burn injuries [27]. Not only have these, 
97% of them had insufficient knowledge for an 
initial application of the treatment as the ma- 
jority of them answered that home remedies 
like ice, oils, fish sauce, toothpaste, etc. could 
be used for burn wound covering [27]. Further 

analysis of this survey analyzed that 85% of 
such physicians had not taken part in the first 
aid training and had no knowledge how to apply 
the first aid application for pediatric patients 
with burn injuries [27]. In 2018, a study per-
formed on the Taiwan population showed phy- 
sicians working in their trauma centers had 
enough knowledge and experience for hand- 
ling mass burn injury patients [28]. Importantly, 
physicians in these preliminary local/main hos-
pitals had knowledge for setting up personnel, 
professional and telemedicine association to 
maximize the function of the trauma centers of 
Taiwan for the management of the burn care 
system [28].

In view of these, this study determined the 
knowledge of 204 physicians working in the 
trauma centers of Qassim region of Saudi 
Arabia for initial handling of patients with burn 
injuries. The majority of participants were gen-
eral physicians and family physicians and few 
of them were consultants, residents and inter-
nists. Among participating physicians, 63.7% 
were working in the trauma centers of primary 
healthcare centers, whereas 36.3% working  
in the trauma centers of main hospitals. While 
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asking the question on the analysis of burn 
pathology for adult and pediatric patients, the 
majority of them responded wrong and they 
showed that they didn’t know how to diagnose 
the burn skin in depth. These findings clearly 
indicate their lack of knowledge for the treat-
ment of adults and pediatric patients with burn 
skin in the trauma centers. Previous studies 
showed that first aid treatment for burn cases 
is crucial for their rest of treatment, especially 
the use of running cold water [22, 29]. In this 
study, we determined that 93.6% physicians 
knew to use fresh cold water is good for the 
treatment and have responded correctly and 
91.7% physicians also knew that the remedies 
such as fish sauce, tooth paste, butter, etc., 
have not been recommended to cover the burn 
wounds. These novel findings clearly indicated 
that the physicians working in the trauma cen-
ters of Qassim region have thorough knowledge 
for the treatment of burn cases with first aid 
applications. It has now been well established 
fact that patients with severe burn injuries fa- 
ced fluid loss, which has known as one of the 
main factors for increasing the mortality rate of 
burn patients, therefore effective fluid resusci-
tation or recovery has now been considered as 
one of the keystones for the treatment of burn 
patients especially in their initial stages [30]. 
The fluid resuscitation for burn cases have 
been managed by understanding the parkland 
concept, colloid fluid concept, fluid revival me- 
thods, intubation for breathing, electrolyte dis-
order, burn shock pathology [31, 32]. In paral-
lel, the studied physician’s knowledge was test-
ed on these parameters. Regarding knowled- 
ge of the parkland concept, 62.2% physicians 
understand this concept to handle mass burn 
injuries patients and to manage their fluid loss. 
However, only 22.5% physicians gave the right 
answer on the colloid fluid concept and were 
unaware of the colloid fluid concept. Regarding 
the methods of fluid revival during mass burn 
injuries, 74% physicians understood well about 
the fluid revival methods. Furthermore, about 
50% of studied physicians showed the right 
knowledge for intubation for breathing during 
mass burn injuries, whereas only 47.5% physi-
cians understand the concept of electrolyte 
disorder. These findings clearly indicate that 
the physicians working in the central region of 
Saudi Arabia required training sessions from 
the experts for handling the patients with 
severe burn injuries under emergency condi- 
tions. 

Conclusions 

This study analyzed the knowledge and ex- 
perience of physicians working at emergency 
departments in the central region of Saudi 
Arabia for the management of patients with 
burn injuries. The data analysis concluded that 
only 35.3% and 24.0% of them knew the diag-
nosis of burn skin in depth for adults and pedi-
atric patients, respectively. Importantly, 93.6% 
physicians knew the use of a first aid applica-
tion in the initial stage of treatment. Interes- 
tingly, 74% physicians knew the methods of 
fluid revival for the treatment of severe burn 
cases. In total, a large group of studied physi-
cians were unaware about parkland concept, 
colloid fluid concept and have no understand-
ing for the concept of onset of electrolyte disor-
ders, therefore they need counseling from the 
field experts for management of burn patients 
at trauma centers.
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