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ABSTRACT
Objective: Burn wounds are a global public health problem, and a large number
of casualties are caused by burns each year. In this study, we explored the
epidemiological characteristics associated with burns and the factors affecting the
length of hospital stay (LOS) in children and adults with burn wounds.
Methods: Records of patients with burns in the Affiliated Hospital of Zunyi Medical
University from January 1, 2014 to August 31, 2016 were retrieved. Information on
demographic characteristics, mechanism of burns, first treatment received, clinical
details of burns, and LOS were extracted from hospital medical records.
Results: A total of 465 children and 327 adults with burns were identified over about
2.5 years. The ratio of male to female children with burn wounds was 1.6 and 2.3 in
adults. The epidemiological characteristics of burns, including gender, season,
location, etiology, degree and site, differed between children and adults. There were
differences in external remedies used (e.g., traditional Chinese medicine powder) and
wound protection (towels covering wounds) between children and adults, but few
patients had both protected wounds and did not use external remedies. LOS was
reduced with age (hazard ratio [HR] = 0.993) and skin grafting (HR = 0.339).
LOS increased with the male gender (HR = 1.234), deep partial thickness burns
(HR = 3.128), and full-thickness burns (HR = 1.791). LOS was increased when
total body surface area (TBSA) of burns reached from 10% to 29% (HR = 3.978),
when TBSA was greater than 30% (HR = 1.787), and heat vs. non-heat etiologies
(HR = 1.497).
Conclusion:Our findings for the epidemiological characteristics of burns in children
and adults in Zunyi will help with a targeted awareness campaign and improve
knowledge of first-aid and wound treatment.
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INTRODUCTION
Burn wounds are a global public health problem. A 2016 report by the World Health
Organization indicated that an estimated 180,000 deaths annually were caused by burns
(World Health Organization, 2018). Burns occur especially in developing countries, and
almost two-thirds of burn incidents occur in African and Southeast Asian regions
(World Health Organization, 2018).

A study from a burn center in Iran showed a mean length of hospital stay (LOS) of
9.04 days, and the average LOS of patients over 10-years-old was longer than those
under 10-years-old (Karami et al., 2012). The elderly are at higher risk of injury than
the younger age groups because they are more prone to injury (Peck, 2011).
In China, research by Yao et al. (2011) on military hospitals showed that the
average LOS for patients under the age of 16 was shorter than those over 16-year-olds.
A study of the burden of burns in China showed that children and the elderly are
impacted most by burns (Jin et al., 2017). A study on northern Guangdong
Province showed that the type and cause of burns differs between children and adults
(He et al., 2014).

Children and adults differ not only in their physical activities but also in their
daily living and working environments. An evaluation of the epidemiological
characteristics associated with burn patient groups can help in formulating prevention
and treatment measures.

Zunyi city is located in southwest China at an altitude of 800–1,300 m. This results
in a low atmospheric temperature in winter averaging 6.3 �C. Low income households
often warm themselves using coal stoves. Therefore, we assumed that burn injuries in
Zunyi may be unique compared to non-fatal injuries in other rural areas (Shi et al., 2014).
Moreover, in Zunyi we also notice that there are quite a few different epidemiological
relationships between adults and children, which seldom occur in other areas.
For instance, the working environment is relatively poor for adults, with few or no
occupational protection facilities (Li, 2013). Children are commonly poorly supervised
by their grandparents, as most of their parents have to work far away from their
hometown.

The Affiliated Hospital of Zunyi Medical University is the biggest hospital and
coverage about 8 million residents and 500,000 migrant workers, and the unique burns
treatment center in this region is located in this hospital. The hospital can treat most burns,
including mild, severe, and severely burnt patients. Other hospitals have burn
departments with a much smaller operating capacity.

In this study, we systematically analyzed the clinical data for patients in the largest
hospital in Zunyi. We investigated differences in epidemiological characteristics between
children and adults with burns, and then analyzed factors affecting LOS. We aimed to
identify the differences in epidemiology among age groups to provide the government with
factual data for prevention and treatment of burns. The government can formulate
targeted policies through education and finance to protect the population at risk and
reduce the burden of burns.
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PARTICIPANTS AND METHODS
Participants
This study used the Chinese version of the International Classification of Diseases
(ICD-10), codes T20 to T31, to retrieve medical record data from burn patients.
T20–T30 represented the codes for different burn sites and T31 represented the code for
different burn areas. We retrieved data from burn patients who were hospitalized for
the first time at the Affiliated Hospital of Zunyi Medical University from January 2014 to
August 2016.

Data collection
The retrospective questionnaire collected data from medical records on general
characteristics (age, gender, nationality, place of residence), clinical situation of burns
(etiology, total body surface area (TBSA), site and degree of burns, any complications,
any skin grafting, prognosis, limb activity after wound healing, LOS), the basic situation
of the burn injury (where and what time the burn occurred, activity when the burn
occurred, whether the burn was unintentional or intentional, etc.), and first aid after the
burn (cold water rinse and rinsing time, external drugs used, protecting the wound
with towels, etc.). Incomplete data were supplemented by contacting the patient by phone.
This study was approved by the institutional review board of Zunyi Medical University
(No. [2015]1-003).

Discharge criteria and “survival time”
The standard for discharging burn patients was as follows: (1) vital signs were stable,
(2) the wound had healed, or (3) the area of unhealed wound was <2� 2 cm, clean with no
infection, the skin was growing, and the patient or family members could continue the
treatment after discharge from the hospital. “Survival time” was defined as the time from
when the patient was admitted to hospital for treatment to the time the patient was
discharged. Doctors determined that a patient could be taken care of at home with low
risk of infection after observing and understanding the wound, based on past clinical
experience. Censored data in this paper means that the patient’s condition had not reached
the discharge standard, patients or their families required an early discharge, or that
patients died during hospitalization.

The LOS was defined as the time period between the admission date and the discharge
date recorded on the first page of the patient’s medical record.

The TBSA was the percentage of the burnt area of the skin in the whole-body surface
area. The rule of Chinese nine method combined with the rule of palm method were
used to estimate TBSA.

According to the month of hospital admission, we divided the year into four seasons:
spring (March to May), summer (June to August), autumn (September to November),
and winter (from December to February).

According to the types of occupation that the population in the area of residence
was mainly engaged in, the place of residence category was divided into city (mainly
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engaged in commercial activities), town (mainly engaged in commercial and agricultural
activities), and countryside (mainly engaged in agricultural activities).

The etiology of burns was categorized as hot liquid (including boiling hot water, hot oil,
hot soup), fire-related factors (including fire, hot metals), electricity (including electric
arcs, high voltage, and low voltage), and other etiologies (such as chemicals). In order to
make our results more concise, we also defined a binary classification of etiology as
heat etiology (including hot liquid, fire, hot solids, and hot gases), and non-heat etiology
(including chemicals and electricity) in the Cox regression.

The degree of burns was categorized as superficial partial thickness (including
dermal papilla and epidermis), deep partial thickness (involving the dermal reticular layer,
but with an in-tact deep dermal structure), and full thickness (including subcutaneous
fat, muscle, nerves and bones) (Huang, 2010).

Classification of burned site was divided into the following categories: head and
neck, trunk (including buttocks and perineum), upper limbs, lower limbs, and organs
(including respiratory tract, digestive tract, cornea.).

Inhalation injury refers to hot water, steam, flames, toxic fumes, or chemical poisons
inhaled into the body, resulting in damage to the oral cavity, pharynx, larynx, airways,
and even the lungs. Wound protection is defined as the actions that patients or their
family’s take toward the burn wound, including the use of soft and clean towels, clothing
gauze, and so on. This does not include the wound dressings or antimicrobial dressing
systems applied by doctors.

Statistical analysis
Epidata 3.0 (EpiData Association, http://www.epidata.dk/, Denmark) was used to
build this study’s database. The Chi-square test was used to compare differences in
categorical data, and the Kaplan–Meier method was used to examine factors affecting LOS,
and factors possibly affecting LOS in Kaplan–Meier analysis were entered into
the Cox proportional-hazards model. The Cox proportional-hazards regression model can
take full advantage of incomplete censored datasets, also including LOS in the model.
Hazard ratios (HR) were estimated by taking the ratio of the risk function of the
exposure group to the non-exposed group at a given time, and calculating 95% confidence
intervals (CIs). All statistical analyses involved using SPSS 18.0 (SPSS Corp., Chicago, IL,
USA). All tests were two-sided, with P < 0.05 considered statistically significant.

RESULTS
Characteristics of children and adults with burns
We collected data from three hospital departments (plastic surgery, ophthalmology,
gastroenterology) for 792 inpatients with burns: 465 children with an average age of
3.61 ± 3.57 years, and 327 adults averaging 42.48 ± 14.76 years. There were 14 severe cases
where patients died however the other 778 patients were survivors. Both children and
adults were dominated by males. There were 1.6 times more male children and 2.3 times
more male adults with burns compared to females, and the incidence of burns in adult
males was higher (P = 0.020) (Table 1). The overall median LOS was 9 days (range 5–19),

Wang et al. (2018), PeerJ, DOI 10.7717/peerj.5740 4/13

http://www.epidata.dk/
http://dx.doi.org/10.7717/peerj.5740
https://peerj.com/


children 8 days (range 5–15), and adults 12 days (range 6–27). A total of 195 child
burns (42%) occurred in winter, 121 child burns (26%) occurred in spring. A total of
111 adult burns (34%) occurred in summer, and 86 adult burns (26.3%) occurred in
winter (P < 0.001) (Table 1). The home was the main place of burns for children (86.0%),
whereas adult burns occurred more frequently in the workplace (44.6%), followed by
the home (P < 0.001). A total of 328 children burn cases (70.5%) occurred while playing
and 256 adult burn cases (78.3%) occurred during work (P < 0.001). Nationality and
residence were not statistically significant for either children or adults (Table 1).

Clinical manifestations of burns in children and adults
The etiology of burns in children was mainly hot liquid, followed by fire-related factors,
and the etiology for adults was diverse, the main cause being fire-related factors, followed
by electricity (P < 0.001). Among both children and adults, most burns were multi-site
burns. Children most frequently had trunk burns, followed by lower-limb burns.
Adults frequently had upper limb burns, followed by lower limb burns (P < 0.001).

Table 1 Characteristics of children and adults hospitalized with burns.

Variable Children (n1 = 465) Adult (n2 = 327) Chi-square P-value

Gender 5.409 0.020

Male 287 (61.7) 228 (69.7)

Female 178 (38.3) 99 (30.3)

Ethnicity 0.033 0.857

Han 438 (94.2) 309 (94.5)

Minority 27 (5.8) 18 (5.5)

Residence 0.724 0.696

City 68 (14.6) 55 (16.8)

Town 67 (14.4) 47 (14.4)

Countryside 330 (71.0) 225 (68.8)

Season 34.896 <0.001

Spring 121 (26.0) 83 (25.4)

Summer 81 (17.4) 111 (34.0)

Autumn 68 (14.6) 47 (14.4)

Winter 195 (42.0) 86 (26.3)

Location of burn 242.238 <0.001

Home 400 (86.0) 142 (43.4)

School or workplace 5 (1.1) 146 (44.6)

Others 60 (12.9) 39 (12.0)

Activity during burn 501.818 <0.001

Eating 50 (10.8) 7 (2.1)

Playing 328 (70.5) 33 (10.1)

Work 13 (2.8) 256 (78.3)

Other 74 (15.9) 31 (9.5)

Notes:
Data are n (%).
Season: spring (March to May), summer (June to August), autumn (September to November), and winter (from
December to February).
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Table 2 Clinical manifestations and first remedy of children and adults with burns.

Variable Children (n1 = 465) Adult (n2 = 327) Chi-square P-value

Etiology 262.306 <0.001

Hot liquid 357 (76.8) 65 (19.9)

Fire-related 68 (14.6) 129 (39.4)

Electricity 15 (3.2) 88 (26.9)

Others 25 (5.4) 45 (13.8)

TBSA 5.939 0.051

<10% 308 (66.2) 229 (70.0)

10–29% 138 (29.7) 76 (23.2)

�30% 19 (4.1) 22 (6.8)

Burn site 43.766 <0.001

Head and neck 236 (50.8) 138 (42.2)

Trunk 322 (69.2) 146 (44.6)

Upper limbs 230 (29.5) 197 (60.2)

Lower limbs 263 (56.6) 175 (53.5)

Organq 23 (4.9) 46 (14.1)

Degree of burn 57.965 <0.001

Superficial partial thickness 138 (29.7) 78 (23.9)

Deep partial thickness 285 (61.3) 151 (46.2)

Full thickness 42 (9.0) 98 (29.9)

Skin grafting 12.891 <0.001

Yes 34 (7.3) 50 (15.3)

No 431 (92.7) 277 (84.7)

Inhalation burn 21.444 <0.001

Yes 12 (2.6) 34 (10.4)

No 453 (97.4) 293 (89.6)

External remedy used 9.527 0.023

Drugs* 35 (7.5) 34 (10.4)

Toothpaste, egg-white, etc. 17 (3.7) 2 (0.6)

Others 10 (2.2) 9 (2.8)

No remedy 403 (86.6) 282 (86.2)

Wound protection 12.935 <0.001

Simple bandage 98 (21.1) 37 (11.3)

Not bandaged 367 (78.9) 290 (88.7)

Cold water rinsing 0.037 0.847

Yes 20 (4.3) 15 (4.6)

No 445 (95.7) 312 (95.4)

Notes:
Differences in etiology, burn site, degree of burn, skin grafting, inhalation burn, external remedy used and wound
protection between burnt children and adults were statistically significant.
Data are n (%).
TBSA, total body surface area.
q Including eyes and annexa oculi, respiratory tract, other internal organs.
* Including anti-infective drugs and traditional Chinese medicine.
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Deep partial thickness burns were predominant in both children and adults, with
superficial partial thickness burns being the second most common for children, and
full-thickness burns second most common for adults (P < 0.001). More adults than children
had inhalation injury and skin grafting (P < 0.001) (Table 2). Protecting the wound with
towels was more frequent with children than adults (21.1% vs. 11.3%; P < 0.001). Children
and adults did not differ in cold-water rinsing after burns (P = 0.847), external remedy used
(P = 0.122), or TBSA (Chi-square = 5.939, P = 0.051) (Table 2).

Factors affecting LOS by Kaplan–Meier method
The univariate analysis Kaplan–Meier method showed that inhalation burns affected
LOS for children but not adults. TBSA, degree of burn, and complications (including
shock, organ damage, and wound infection) affected LOS for both children and
adults (Table 3).

Table 3 Kaplan–Meier analysis of factors associated with length of hospital stay (LOS) in children and adults with burns.

Variable Children Adults

Median LOS, days Chi-square* P-value Median LOS, days Chi-square* P-value

Gender 0.69 0.406 0.07 0.788

Male 10 19

Female 11 17

TBSA 67.04 <0.001 28.47 <0.001

<10% 7 14

10–29% 16 25

�30% 41 42

Degree of burn 80.62 <0.001 63.83 <0.001

Superficial partial thickness 6 9

Deep partial thickness 11 17

Full thickness 33 36

Etiology 6.98 0.072 5.66 0.129

Hot liquid 10 15

Fire-related 7 19

Electricity 39 26

Others 15 20

Inhalation burn 6.10 0.013 0.88 0.349

Yes 22 25

No 10 18

Complications 23.30 <0.001 6.78 0.009

Yes 34 32

No 9 17

Medical treatment �24 h 0.53 0.467 0.02 0.893

Yes 10 19

No 10 18

Notes:
TBSA, degree of burn and complication were common factors that affected LOS in burnt children and adults, whereas inhalation burn affected only in burnt children.
* Log-rank test.
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Factors affecting LOS by Cox proportional-hazards regression
analysis
Factors reducing LOS were age (HR = 0.993, CIs: 0.988–0.997) and the use of skin
grafting (HR = 0.339, CIs: 0.254–0.451). Conversely, factors increasing LOS were male
gender (HR = 1.234, CIs: 1.026–1.484), deep partial thickness burns (HR = 3.128,
CIs: 2.349–4.166), full-thickness burns (HR = 1.791, CIs: 1.379–2.327), TBSA ranging from
10% to 29% (HR = 3.978, CIs: 2.551–6.205), TBSA � 30% (HR = 1.787, CIs: 1.135–2.813)
and heat vs. non-heat etiology (HR = 1.497) (Table 4).

DISCUSSION
Prior to this study, it was not clear if different treatment and prevention strategies are
needed for children and adult burn patients. Our study found the epidemiological
characteristics of burns including gender, season, location, etiology, degree and site,
differed between children and adults. LOS was reduced with age and skin grafting.
LOS was increased if the patient was male, if deep partial thickness and full-thickness
burns were present, if the TBSA was from 10% to �30%, and if the burns were caused by
heat. Our findings can help with a targeted prevention campaign and to improve
knowledge of first-aid, policy and care of burns for the public. Specific interventions for
children and adults might potentially include actions to provide assistive devices and
modify hazardous environments.

The ratio of male to female children with burns was 1.6 in children and 2.3 in adults.
According to the tenth annual demographic for Zunyi City in 2016, the ratio of male
to female was 1.1, so the gender ratio of children and adults with burns is higher than

Table 4 Cox proportional-hazards regression analysis of factors affecting LOS in patients with burns.

Variable Variable assignment B SE Wald P-value HR (95%CI)

Age Continuous variables -0.008 0.002 10.461 0.001 0.993 (0.988–0.997)

Gender 1 = Male; 0 = Female 0.210 0.094 4.976 0.026 1.234 (1.026–1.484)

Degree of burn Dummy variable 66.404 <0.001

Superficial partial thickness 1.00

Deep partial thickness 1.140 0.146 60.851 <0.001 3.128 (2.349–4.166)

Full thickness 0.583 0.134 19.037 <0.001 1.791 (1.379–2.327)

TBSA Dummy variable 81.342 <0.001

<10% 1.00

10–29% 1.381 0.227 37.078 <0.001 3.978 (2.551–6.205)

�30% 0.581 0.231 6.292 0.012 1.787 (1.135–2.813)

Etiology 1 = Heat; 0 = non-heat* 0.404 0.118 11.770 0.001 1.497 (1.189–1.886)

Skin grafting 1 = Yes; 0 = No -1.083 0.147 54.553 <0.001 0.339 (0.254–0.451)

Inhalation burn 1 = Yes; 0 = No 0.073 0.204 0.127 0.721 1.076 (0.721–1.605)

Complications 1 = Yes; 0 = No -0.199 0.162 1.518 0.218 0.819 (0.597–1.125)

Medical treatment �24 h 1 = Yes; 0 = No -0.032 0.112 0.083 0.773 0.968 (0.777–1.207)

Notes:
Gender, TBSA, degree of burn and etiology were risk factors for LOS, while age and skin grafting were protective factors of LOS.
B, regression coefficients; SE, standard error; HR, hazard ratio; CI, confidence interval.
* Heat etiology including hot liquid, fire, hot solids, and hot gases; all other factors were non-heat etiology.
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that of the general population in Zunyi. This suggests that burns are frequent in
males, which agrees with some reports (Nthumba, 2016; Jiang et al., 2010; Latifi &
Karimi, 2017). Previously, however, the incidence of burns was found higher for males
than females only in adults, with no gender difference in children (Blom et al., 2016).
Furthermore, another study reported burn incidence higher in females than males
(Parray et al., 2015). The gender ratio leaning toward males was greater for adults than
children with burns, so adult men are more likely to experience burns. Adult males,
who often work outdoors, are likely to be involved in a poor working environment,
with little or even no occupational protection facilities. Moreover, in China, males are the
main economic resource of the family, and their employment is much higher than that of
women, so their total occupational exposure is greater than for females. Adult males
should be the target of public safety education to reduce the incidence of burns.

In Zunyi, the top incidence of burns for children was in the winter, whereas for adults,
it was in the summer. For children, this finding may relate to the low temperature in
winter without central heating systems. When residents depend on coal stoves for
heating and cooking, it is easy for children’s clothes to be ignited when they wander near
the stove. Moreover, in many local residences, boiled hot water is first added to the wash
basin before adding cold water, creating a burn hazard for active children. Finally,
the Spring Festival holiday is the largest traditional Chinese festival in the winter, when
children are frequently hospitalized for injury due to firecrackers and fireworks (Lin et al.,
2012). Young adults are exposed to a large number of occupational risk factors
(Ortiz-Prado, Luciana & Iturralde, 2015). In summer, minimal clothing cannot
effectively protect the body against injury. In our survey, hospitalized children were
mostly preschool children, with the home being their primary location, and playing their
primary activity. This study suggests children are burned mostly when they play at home.
Adults are exposed to risk factors of burns in the workplace, but the home is also an
important source, with cooking and heating flames and hot food (or water), as well as
burning charcoal, being common family risk factors.

Hot liquid was the main etiology of burns in children, which is similar to the Liu et al.
study (Liu et al., 2012). The common risk factors of burns in the home are the kitchen,
which includes hot food, hot water, fire, and especially hot liquids. With the improvement
in the economy, some families use drinking water dispensers, and children use the
water valve as a toy, releasing hot water which easily burns the hand (Zhu, 2012).
The depth and condition of burns will be more serious in children because the skin of
children is thinner than adults. The main etiology for adult burns is fire-related; adults
are in contact with fire mainly from coal, gas, and charcoal in their workplace.
Although the TBSA caused by high voltage electricity burns is small, the degree of electrical
burns is mostly full-thickness. Even nerves, blood vessels and muscles are damaged by
electrical burns, and many need escharectomy and skin grafting or a pedicle flap
transplant. The prognosis is often poor, with high chance of resulting in a disability.

The skin graft rate was lower for children than for adults with burn wounds.
The main assumption being that children’s skin grows faster than adult’s (Huang, 2010).
Burn sites in children and adults were in multiple areas; the most common burn site in
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children was the trunk and the most common in adults was the upper limb, perhaps
because of their work. Our results are similar to some previous studies in that no specific
site was clearly the most commonly burned (Akita et al., 2005; Taira et al., 2010).
Liu’s (2012) study showed that inhalation injury had a cumulative effect on the burn
condition. The main etiology for adults was a fire-related factor, which is more likely to
cause inhalation injury than other etiologies.

The most effective treatment after a burn is cold-water flushing more than 20 min
but without external medicines (Wood et al., 2016). The pastes for external application can
not only deepen the wound but also hamper its evaluation and treatment (Yoon et al.,
2016). In our study, there were some differences between children and adults in the
external remedy used for wound protection. Self-treatments after burns were not
satisfactory. Health education for burns is weak in the Zunyi area, and the government
should publicize correct knowledge about burns in schools and communities. Children’s
wound protection rate is higher than adults, possibly because most children experience
burns in winter and the wound is covered to protect against the cold weather.

The overall median LOS was 9 days (range 5–19), similar to the Cornet et al.
findings (Cornet et al., 2017). The median LOS for children was 8 days (range 5–15) and
for adults 12 days (range 6–27). LOS is also the result of the interaction of various
influencing factors. Multivariate analysis showed that skin grafting (HR = 0.339),
and age (HR = 0.993) were protective factors for LOS. A possible reason why age
reduced LOS is that organ function gradually improves with age, so repair will be faster in
adults. Moreover, the nutrients absorbed by burned children are divided between
growth needs and healing the wound; adults grow less and can focus their energy on
healing the wound. However, the HR was very close to 1, which suggests age was not the
main influencing factor of LOS. Sometimes, the skin of the elderly is shrinking and
thinning, and deep burns are even prone to occur (Zhou, Tang & Xue, 2016). Weakening
of physical functions of the elderly can lead to slow healing of wounds after burns
(Jiang, Min & Guo, 2017). Skin grafting can reduce LOS because skin grafting can cover
the wound quickly and grow faster than the natural wound condition. When the
transplanted skin survives and the vital signs are stable, the patient can be discharged from
the hospital. The male gender was a risk factor for burns; boys like to explore strange
environments and new things, and male adults are more easily exposed to risk factors
at work.

The risk of LOS was higher for deep partial thickness burns than for full-thickness
burns, HR = 3.128 and HR = 1.791, respectively. This may be due to the patient’s
neuromuscular involvement in the full-thickness skin. Most patients are treated by
pedicle flap transfer. When the patient’s vital signs are stable and the flap model survives,
the patient is discharged. TBSA from 10% to 29% had the greatest impact on LOS
(HR = 3.978). An increase in TBSA causes a more serious the wound exudation.
This disturbs the internal environment of the wound and other systems are damaged.
The condition is more complicated and patients need to be treated for a long time.
Moreover, the larger the area of skin damage, the longer it takes to grow skin. TBSA
�30% was also a risk factor (HR = 1.787), but was less than TBSA from 10% to 29%.
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Some burn patients may have died within a few days of hospitalization due to multiple
organ dysfunction syndromes. Heat etiology was a risk factor (HR = 1.497) possibly
because heat damage is not only due to direct contact with the skin but also damages
deep tissue.

CONCLUSION
We compared the situation between children and adults hospitalized for burn wounds
and explored the different mechanisms and factors that may help prevent burns.
Burn prevention for the entire population not only needs support from government,
but also needs families, schools and factories to participate in the burn prevention process.
Therefore, there is a need to establish a family-school-factory-government prevention
system to reduce the occurrence of burns.

ACKNOWLEDGEMENTS
We gratefully thank Prof. Vinita Puri (Seth G.S. Medical College and King Edward
Memorial Hospital, Mumbai 400012, INDIA) for her guide on the research and her
scientific revision on the manuscript.

ADDITIONAL INFORMATION AND DECLARATIONS

Funding
This study was granted by National Natural Science Foundation of China (Grant No.
81560534, PI: Xiuquan Shi). The funders had no role in study design, data collection and
analysis, decision to publish, or preparation of the manuscript.

Grant Disclosures
The following grant information was disclosed by the authors:
National Natural Science Foundation of China (Grant No. 81560534, PI: Xiuquan Shi).

Competing Interests
The authors declare that they have no competing interests.

Author Contributions
� TaoWang performed the experiments, analyzed the data, prepared figures and/or tables.
� Chan Nie performed the experiments.
� Hong Zhang performed the experiments, contributed reagents/materials/analysis
tools.

� Xueqin Zeng contributed reagents/materials/analysis tools, approved the final draft.
� Huiting Yu performed the experiments.
� Zairong Wei contributed reagents/materials/analysis tools, authored or reviewed drafts
of the paper, approved the final draft.

� Chenglan Yang contributed reagents/materials/analysis tools, approved the final draft.
� Xiuquan Shi conceived and designed the experiments, authored or reviewed drafts of the
paper, approved the final draft.

Wang et al. (2018), PeerJ, DOI 10.7717/peerj.5740 11/13

http://dx.doi.org/10.7717/peerj.5740
https://peerj.com/


Ethics
The following information was supplied relating to ethical approvals (i.e., approving body
and any reference numbers):

This study was approved by the institutional review board of Zunyi Medical University
(No. [2015]1-003).

Data Availability
The following information was supplied regarding data availability:

The raw data are provided in a Supplemental File.

Supplemental Information
Supplemental information for this article can be found online at http://dx.doi.org/10.7717/
peerj.5740#supplemental-information.

REFERENCES
Akita S, Nakagawa H, Tanaka K, Hirano A. 2005. Analysis of pediatric burns in Nagasaki

University from 1983 to 2002. Burns 31(8):1041–1044 DOI 10.1016/j.burns.2005.07.003.

Blom L, Klingberg A, Laflamme L, Wallis L, Hasselberg M. 2016. Gender differences in burns:
a study from emergency centres in the Western Cape, South Africa. Burns 42(7):1600–1608
DOI 10.1016/j.burns.2016.05.003.

Bureau of Statistics of Zunyi City. 2016. Statistical yearbook (population) of Zunyi. Available at
http://www.zunyi.gov.cn/zwgk/jcxxgk/tjxx/tjnj/201611/P020161114408812945756.pdf (accessed
11 September 2017).

Cornet PA, Niemeijer AS, Figaroa GD, Daalen MAV, Broersma TW, Baar MEV,
Beerthuizen GIJM, Nieuwenhuis MK, The Dutch Burns Repository Group Martini Hospital.
2017. Clinical outcome of patients with self-inflicted burns. Burns 43(4):789–795
DOI 10.1016/j.burns.2016.11.005.

He XX, Li Y, Yang CB, Zhu WG. 2014. Epidemiological analysis of burns in north Guangdong in
2008-2012. Jilin Medical Journal 35(10):2176–2177.

Huang YS. 2010. Burn surgery. Beijing: Scientific and Technical Documentation Press.

Jiang X, Zhang YH,Wang YK,Wang BX, Xu YY, Shang L. 2010. An analysis of 6215 hospitalized
unintentional injuries among children aged 0–14 in northwest China. Accident Analysis and
Prevention 42(1):320–326 DOI 10.1016/j.aap.2009.08.012.

Jiang ZY, Min DH, Guo GH. 2017. Research progress in wound treatment of burns in
the elderly. Chinese Journal of Injury Repair and Wound Healing (Electronic Edition)
12(6):467–469.

Jin Y, Ye PP, Deng X, Yang L, Wang Y, Er YL, Wang W, Gao X, Ji CR, Duan LL. 2017.
Burn-related burden among Chinese population from 1990 to 2013. Chinese Journal of
Epidemiology 38(6):767–771.

Karami MB, Karami MR, Ahmadi JT, Ghahvehe N, Haghi M, Ahmadi M, Rezaei S. 2012.
Epidemiological data, outcome, and costs of burn patients in Kermansha. Annals of Burns and
Fire Disasters 25(4):171–177.

Latifi NA, Karimi H. 2017. Why burn patients are referred? Burns 43(3):619–623.

Li Y. 2013. Research on the mechanism of the employment security of the migrant workers [Doctor].
Xianyang: Northwest A&F University [in Chinese with English abstract].

Wang et al. (2018), PeerJ, DOI 10.7717/peerj.5740 12/13

http://dx.doi.org/10.7717/peerj.5740#supplemental-information
http://dx.doi.org/10.7717/peerj.5740#supplemental-information
http://dx.doi.org/10.7717/peerj.5740#supplemental-information
http://dx.doi.org/10.1016/j.burns.2005.07.003
http://dx.doi.org/10.1016/j.burns.2016.05.003
http://www.zunyi.gov.cn/zwgk/jcxxgk/tjxx/tjnj/201611/P020161114408812945756.pdf
http://dx.doi.org/10.1016/j.burns.2016.11.005
http://dx.doi.org/10.1016/j.aap.2009.08.012
http://dx.doi.org/10.7717/peerj.5740
https://peerj.com/


Lin Y, Liang XW, Liu XL, Qu B, Ni Y, Jiang SH, Liu YZ. 2012. Prognostic factors and visual
outcome for fireworks-related burns during spring festival in South China. Journal of Burn
Care & Research 33(3):e109–e114 DOI 10.1097/bcr.0b013e3182335998.

Liu X. 2012. A retrospective clinical analysis of two hundred and twenty-six cases of extensive burn
with inhalation injury [Master]. Guangzhou: Southern Medical University [in Chinese with
English abstract].

Liu Y, Cen Y, Chen JJ, Xu XW, Liu XX. 2012. Characteristics of pediatric burns in Sichuan
province: epidemiology and prevention. Burns 38(1):26–31 DOI 10.1016/j.burns.2010.12.005.

Nthumba PM. 2016. Burns in sub-Saharan Africa: a review. Burns 42(2):258–266
DOI 10.1016/j.burns.2015.04.006.

Ortiz-Prado E, Luciana A, Iturralde AL. 2015. A population-based study of the epidemiology
of acute adult burns in Ecuador from 2005 to 2014. Burns 41(3):582–589
DOI 10.1016/j.burns.2014.08.012.

Parray A, Ashraf M, Sharma R, Saraf R. 2015. Burns in Jammu: retrospective analysis from
a regional centre. Current Medicine Research and Practice 5(2):55–61
DOI 10.1016/j.cmrp.2015.03.006.

Peck MD. 2011. Epidemiology of burns throughout the world. Part I: distribution and risk factors.
Burns 37(7):1087–1100 DOI 10.1016/j.burns.2011.06.005.

Shi XQ, Qi YH, Shi D, Yan C, Shi JX, Cao BL, Liu D, Luo LR, Wang HY. 2014. Features and
risk factors of nonfatal injury among the rural children: a survey of seven schools in a mountain
area in southwest China. PLOS ONE 9(7):e102099 DOI 10.1371/journal.pone.0102099.

Taira BR, Singer AJ, Thode HC, Lee C. 2010. Burns in the emergency department: a national
perspective. Journal of Emergency Medicine 39(1):1–5 DOI 10.1016/j.jemermed.2008.01.009.

Wood FM, Phillips M, Jovic T, Cassidy JT, Cameron P, Edgar DW. 2016. BRANZ. Water first
aid is beneficial in humans post-burn: evidence from a bi-national cohort study. PLOS ONE
11(1):e147259 DOI 10.1371/journal.pone.0147259.

World Health Organization. 2018. Burns. Available at http://www.who.int/en/news-room/fact-
sheets/detail/burns (accessed 24 June 2018).

Yao Y, Liu Y, Zhou J, Jun Q, Liang Z, Yuan DF, Zhou LY, Wang ZG, Ren JS, Shi JG. 2011.
The epidemiology of civilian inpatients’ burns in Chinese military hospitals, 2001–2007.
Burns 37(6):1023–1032 DOI 10.1016/j.burns.2011.03.021.

Yoon C, Cho YS, Park S, Chung SP, Choi YH. 2016. Epidemiology of burns caused by
moxibustion in Korea. Burns 42(7):1588–1592 DOI 10.1016/j.burns.2016.04.015.

Zhou YL, Tang LW, Xue W. 2016. Nursing care of elderly burnt patients. World Latest Medicine
Information (Electronic Version) 32(16):266–270.

Zhu SL. 2012. Development of a brief risk questionnaire for burns of urban preschoolers aged
3–6 years [Master]. Changsha: Central South University [in Chinese with English abstract].

Wang et al. (2018), PeerJ, DOI 10.7717/peerj.5740 13/13

http://dx.doi.org/10.1097/bcr.0b013e3182335998
http://dx.doi.org/10.1016/j.burns.2010.12.005
http://dx.doi.org/10.1016/j.burns.2015.04.006
http://dx.doi.org/10.1016/j.burns.2014.08.012
http://dx.doi.org/10.1016/j.cmrp.2015.03.006
http://dx.doi.org/10.1016/j.burns.2011.06.005
http://dx.doi.org/10.1371/journal.pone.0102099
http://dx.doi.org/10.1016/j.jemermed.2008.01.009
http://dx.doi.org/10.1371/journal.pone.0147259
http://www.who.int/en/news-room/fact-sheets/detail/burns
http://www.who.int/en/news-room/fact-sheets/detail/burns
http://dx.doi.org/10.1016/j.burns.2011.03.021
http://dx.doi.org/10.1016/j.burns.2016.04.015
https://peerj.com/
http://dx.doi.org/10.7717/peerj.5740

	Epidemiological characteristics and factors affecting length of hospital stay for children and adults with burns in Zunyi, China: a retrospective study ...
	Introduction
	Participants and Methods
	Results
	Discussion
	Conclusion
	flink6
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


