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Abstract 
Purpose: 

To investigate the changes in the epidemiology of burn injuries in a Canadian population during the 
COVID-19 pandemic.  

Methods:  

Data from the Canadian Institute for Health Information were used to evaluate differences in burn ED 
visits from before to during the COVID-19 pandemic. Logistic regression models estimated the odds of a 
severe burn occurrence.  

Results:  

During the pandemic, there were significant decreases in ED visits for burns. Distributions of factors 
associated with burns had little to no change. Period, age, gender, income, month, and daytime were 
significantly associated with severe burns during the pandemic.  

Conclusions:  

The study found large reductions in the number of ED visits during the pandemic, but no evidence of 
changes in the epidemiology of burns or patterns in the patient populations.  
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1   Introduction 

1.1 Background 

Since late 2019, the SARS-CoV-2 virus has been the dominant global health issue (1). By the end of 2021, 

more than 250 million COVID-19 cases and 5 million deaths were recorded due to the SARS-CoV-2 virus 

(2). Despite the efforts of governments to prevent further spread of the virus, cases continued to 

increase, leading to immense human and financial costs on healthcare systems around the world. In 

Canada, the cost of treating a single COVID-19 patient totalled $23 000, with the total cost of treating all 

cases nearing $1 billion (3).  

Rapid transmission of the virus lead to strained healthcare systems (4-6). In Canada, various levels of 

government enacted country-wide social lockdowns. Restrictions included reduced international travel, 

endorsements of working from home and restrictions of public services (7-9). Public health guidelines 

encouraged indoor mask wearing, frequent hand-washing, avoiding use of public amenities, and 

quarantine after virus exposure. These were all individual components of community-wide health 

protection plans across the country (10).  

During the lockdowns, public emergency departments (ED) saw a significant decrease in visits (11). The 

Canadian Institute for Health Information (CIHI) reported a 55% drop in ED visits, following the initiation 

of lockdowns. Reduced ED visits decreased wait times (11), while fewer surgical admissions were 

observed in Calgary (12), Ottawa (13) and the north-east region of the United States (14). In the United 

States, acute injuries saw the largest reductions in health service use (14). In Ottawa, despite the 

decrease in overall ED visits, there was an increase in the proportion of severe injuries (13).  

Burns are common unintentional injuries, especially in pediatric populations (15, 16). Burns are injuries 

to human tissue from thermal sources and can place a major burden on patients (17, 18). These injuries 
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may cause extreme morbidity, leading to significant decrements in mental and physical health (19). On a 

global scale, increased risk of burns is associated with lower socioeconomic status (SES) (17, 19-21), and 

being in infanthood, childhood or late adulthood (15, 17, 19-23). However, significant decreases in 

morbidity and mortality rates have been observed in the 21st century (22, 23) due to better burn safety 

regulations, installation of smoke detectors, and improved health management systems (19, 24).  

While ED visits decreased during the lockdowns (11), the effect of the pandemic on burn injury patterns 

in the general population is unknown within Canada. In other countries, contradictory results based on 

the population and country have been found. For example, during the pandemic lockdowns, some 

increases in burn ED visits were found in USA, and Italy (25, 26), while decreased visits were found in 

Turkey, Spain and Japan (27-29). In addition, nearly all existing literature does not include the 

examination of factors related to the occurrence of severe burn injuries. Novel modelling of factors 

associated with severe burns may provide important insight into factors associated with these severe 

injuries. 

 

1.2 Objective 

The effect of lockdown orders on burn epidemiology during the COVID-19 pandemic remains unknown 

within Canada. The objective of the study is to investigate the epidemiology of burn injuries in a 

Canadian population from before to during the COVID-19 pandemic. This information may help 

healthcare systems understand the impact of the pandemic on burn injuries and anticipate the impact of 

potential lockdowns. These results will also provide health professionals with relevant information to 

determine which patient populations are at most risk of burn injuries and severe burn injuries during a 

socially restricted time frame. 
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2   Methods 

2.1 Study Design 

We performed a retrospective, population-based secondary analysis of data for the province of Ontario. 

Data were collected from the National Ambulatory Care Reporting System (NACRS) and the Discharge 

Abstract Database (DAD), both of which are published by CIHI. The NACRS and DAD databases provide 

acute care data through hospitalization and ED reporting. Information is provided on visit and patient 

characteristics, clinical measures and administrative data related to health care system use across 

Canada (30, 31). CIHI uses the International Classification of Diseases codes (ICD-10) to identify specified 

diagnoses and the use of health services. CIHI’s data quality mandate (32) ensures data are high quality, 

unbiased, relevant and reliable to aid stakeholders in making informed decisions to improve health care 

services. 

 

2.2 Population and Setting 

The study was based on the entire population of Ontario, and included those who used the publicly 

funded healthcare system for burn injuries. The province of Ontario is the most populated in Canada, 

home to a diverse population of 14 million inhabitants (33). Approximately, 90% of the population 

resides in a larger urban census area (CA). Most residents live in southeastern Ontario, concentrated in 

some of Canada’s largest CA’s, including Ottawa, Hamilton, and the Toronto region (34). The Ontario 

healthcare system is operated by the Ministry of Health and Long-Term Care (MOHLTC), and further 

managed through smaller administrative units, such as the Ontario Health Regions, Public Health Units, 

and municipal or regional governments (35). Through the Connecting Care Act, 2019, the provincial 

government created an agency, known as Ontario Health (OH), which oversees the coordination, 

modernization and improvement of the provincial healthcare system (36). Ontario has a publicly funded 
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healthcare system, in which residents’ medical expenses are covered through the Ontario Health 

Insurance Plan (OHIP). For non-medical emergencies and routine health procedures, patients may seek 

primary care with family-based medical professionals. There are also many non-public and private care 

centres where patients can receive treatment. Many of these family or private clinics do not share visit 

data with CIHI, and therefore are not captured within the NACRS or DAD. For urgent care, residents can 

visit an ED or contact the emergency 9-1-1 phone number (37).    

The study included patient data from the NACRS and DAD. Burn records were retrieved through ICD-10 

codes T20-T32 and L55. All codes involving V, W, X, and Y were considered for causes of injury. The 

“pandemic” time period considered burn visits reported on or between March 1, 2020, and August 31, 

2020. The “pre-pandemic” time period considered reported burn visits on parallel dates in 2019. 

Additional full-year summaries collected health services data for the full calendar years in 2019 and 

2020. Patients were excluded if their visit occurred outside of the time periods. The study population 

was representative of the overall Ontario population residing within the province. No specific 

demographic variables were used as exclusion criteria. Due to the nature of ICD-10 codes retrieved, self-

inflicted burn injury visits were not captured in the study.  

 

2.3 Variables 

The outcome variable was the count of patient visits to public EDs for burn injuries. This was assessed 

through absolute counts of patient visits to the ED and the reported number of individual burn injuries 

each patient had sustained. The number of burn visits and cases were assessed for each exposure 

variable across all time periods.  

Several measures were considered as potential exposure variables. Age was categorized into the 

following groups, <1 year, 1 year, 2-4 years, 5-9 years, 10-14 years, 15-19 years, 20-29 years, 30-39 years, 
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40-49 years, 50-64 years and 65 years and older. Sex was included as male or female. Region of living was 

reported as urban or rural/remote. Income was reported using Statistics Canada standard income 

quintiles, Q1, Q2, Q3, Q4, and Q5. The lowest earning income was represented by Q1, the highest 

earning by Q5. Month of injury corresponds to visit date for all twelve calendar months. In some 

analyses, there is a reference to pandemic time periods. These are months of the initial lockdown, from 

March, up to and including August. Time of day was split into four categories. First was early morning for 

any visits between 00:00 and 5:59. Morning corresponded to 6:00 to 11:59. Afternoon were visits 

between 12:00 and 17:59. Evening/night were visits between 18:00 and 23:59. Ambulance use was 

reported as used or not used. Visit disposition was reported as death, discharge home, voluntary leave 

or transfer. Transfers may include transfers to inpatient care, inpatient care, acute or non-acute facilities, 

intra-facility movement, ambulatory care, residential care, group living and correctional facilities. 

However, in the CIHI databases, there was no differentiation for different transfer types. For burn 

variables, mechanism was denoted as scald, contact, electrical, fire/flame/smoke, radiation, sunburn, 

uncertain etiology and other. Burn site was reported as head/neck, eye, trunk, upper limbs, hand and 

wrist, lower limbs, foot and ankle, respiratory, internal, and multi-unspecified sites. Burn depth was 

reported as first-, second- or third-degree, with an additional ‘unclassified’ category.  

All third-degree burns were categorized as severe burns for the purposes of the logistic regression 

modelling. Burns may be classified into major, and minor based on injury depth and total body surface 

area (TBSA) (18). Depth refers to skin layers damaged by a burn injury. First-degree burns affect only the 

epidermis and are referred to as superficial burns. Second-degree burns may be referred to as superficial 

partial-thickness burns or deep partial-thickness burns. Full-thickness or third-degree burns injure the 

dermis skin layer, destroying nerves and require surgical treatment (18). TBSA refers to the total outer 

body surface area damaged by burns and is typically presented as a percentage. While some researchers 
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identify TBSA as an ideal severity marker (18), we were unable to analyze TBSA due to the method of 

reporting, and thus used third-degree burns as our severity indicator. 

 

2.4 Statistical Analyses 

Descriptive statistics provided an overview of patient injury data for all time periods. Data includes all 

burn visits in 2019 and 2020. A second analysis restricted the time period to March to August of 2019 

(pre-pandemic) and 2020 (pandemic) to determine differences in the pre-pandemic and pandemic time 

frames. Primary comparative analysis strategies were chi-square tests as appropriate. These tests 

assessed the relationship between the time frames (6-month pandemic or pre-pandemic) and each of 

the included exposure variables. Age standardized rates for burn ED visits were calculated for full-year 

data and parallel pandemic month data in 2019 and 2020.  

Logistic regression models were used to determine the odds of a severe burn injury. The outcome 

variable was the presence of a third-degree burn, with 1, denoting the patient experiencing at least one 

third-degree burn anywhere on their body, and 0 represented absence of third-degree burns. First, a 

univariate model was built, using only the period variable (pandemic and non-pandemic), including all 

pooled data from January 2019 to August 2020. Then, a second pooled data model was built, which 

adjusted for several exposure variables in addition to the pandemic variable. This adjusted model 

included potential exposure variables with their reference groups as follows: age (20-29 years), sex 

(female), region (urban), income (Q5), period (pre-pandemic), month (March), daytime (afternoon), and 

ambulance use (not used).  

A third model was built using data from the initial pandemic lockdown period. This was restricted to data 

from March 2020 to August 2020, and included all previously mentioned variables except pandemic 

period, and the exclusion of months outside the pandemic. This set of models allowed for direct and 
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indirect comparisons of factors associated with severe burns across the periods. Additional models were 

also created and are available in the appendix. Results include ORs and 95% confidence intervals. 

Statistical significance was determined at the 5% (two-sided) significance level.  Data were analyzed 

using SAS version 9.4 (Cary, NC). 
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3   Results 

3.1 Full year summaries 

In total, 39,315 patients with burn injuries used the public health care system in Ontario in 2019 and 

2020. The total number of patient visits was 21,693 in 2019 and decreased by 18.8% to 17,622 in 2020 

(Table 1). Additional full year summaries on burn visits in 2018 and 2019 are provided in the appendix 

for reference (Table A10). 

In both years, 20–29-year-olds were the most frequently burned, peaking at 4,219 (19.4%) visits in 2019 

and 3,217 (18.3%) in 2020, representing an approximate 23.8% decrease. Despite slight changes in 

proportions, the age distributions repeated similar patterns in each year.  These patterns include the 10-

14 year cohort having the lowest burn counts, and the peak count reported at 20-29 years. A decrease in 

burn counts was observed for the 65+ year group (Table 1, Figure B1). 

When considering age rates, both years followed similar distributions. The highest rates were reported 

for the 1-year age group, 900.8 per 100,000 per year in 2019 and 740.7 per 100,000 per year in 2020 

(Table 2, Figure B2). The next highest rates were the <1 year age group, 402.9 in 2019, 324.0 in 2020, and 

the 2-4 year age group, 257.7 in 2019 and 210.6 in 2020. The lowest rates were observed in the 65+ age 

group, 78.9 in 2019 and 65.28 in 2020 (Table 2).  

Males and urban areas reported the most frequent visits by sex and region. In 2019 and 2020, males 

made up 11,451 and 9,642 of burn cases, an approximate decrease of 15.8%. Urban burns made up 

17,726 to 14,426 of the region-based visits. Health services utilization was more frequently reported for 

lower income quintiles. The two lowest income quintiles, 1 and 2, comprised of 46.7% (10,115 total) of 

visits in 2019 and 46.2% (8,140 total) in 2020. The highest income quintile accounted for 3,381 visits in 

2019 and 2,714 cases in 2020 (Table 1).  
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A monthly trend showed more visits in the summer months of June, July and August. The three months 

surpassed 2,000 cases each in 2019. In 2020, July reached 2,233 cases, followed by 1,951 in August and 

1,890 in June, while the lowest count in 2020 was found in April at 810 (Table 1).  For daily time trends, 

reported burn visits increased from the early morning to afternoon, but showed a slight decrease into 

the evening/night hours (Table 1).  

From pre-pandemic to the pandemic, there was slight increase in the proportion of patients that used 

any form of ambulance as transportation to an ED visit. For disposition, the number of burn deaths 

increased from 50 in 2019 to 63 in 2020. Decreases were noted for home discharges, from 19,646 in 

2019 to 16,046 in 2020, for voluntary leaves, from 882 in 2019 to 457 in 2020, and for transfers, from 

1,115 to 1,056 (Table 1). 

Table 1 
Full year descriptive summaries of all demographic variables for burn injury patients in 2019 and 2020.  
  2019 2020 
Variables  n=21693 n=17622 
Age < 1 year 

1 year 
2-4 years 
5-9 years 
10-14 years 
15-19 years 
20-29 years 
30-39 years 
40-49 years 
50-64 years 
65+ years 
 

516 (2.4%) 
1193 (5.5%) 
1090 (5.0%) 
774 (3.6%) 
746 (3.4%) 

1633 (7.5%) 
4219 (19.4%) 
3081 (14.2%) 
2655 (12.2%) 
3704 (17.1%) 
2082 (9.6%) 

 

415 (2.4%) 
981 (5.6%) 
891 (5.1%) 
664 (3.8%) 
552 (3.1%) 

1228 (7.0%) 
3217 (18.3%) 
2680 (15.2%) 
2216 (12.6%) 
3056 (17.3%) 
1722 (9.8%) 

 
Sex Female 

Male 
 

10242 (47.2%) 
11451 (52.8%) 

7980 (45.3%) 
9642 (54.7%) 

Region  Rural/Remote 
Urban 
 

3967 (18.3%) 
17726 (81.7%) 

3196 (18.1%) 
14426 (81.9%) 

Income Quintile 
 
 
 

1 – low income 
2 
3 
4 

5548 (25.6%) 
4567 (21.1%) 
4247 (19.6%) 
3950 (18.2%) 

4441 (25.2%) 
3699 (21.0%) 
3506 (19.9%) 
3262 (18.5%) 



10 
 

 
 

5 – high income 3381 (15.6%) 2714 (15.4%) 

Month of Injury January  
February 
March 
April 
May  
June 
July  
August 
September 
October 
November 
December 

1429 (6.6%) 
1390 (6.4%) 
1548 (7.1%) 
1605 (7.4%) 
1843 (8.5%) 
2103 (9.7%) 

2952 (13.6%) 
2301 (10.6%) 
1791 (8.3%) 
1727 (8.0%) 
1497 (6.9%) 
1507 (6.9%) 

1390 (7.9%) 
1363 (7.7%) 
1049 (6.0%) 
810 (4.6%) 

1523 (8.6%) 
1890 (10.7%) 
2233 (12.7%) 
1951 (11.1%) 
1526 (8.7%) 
1411 (8.0%) 
1261 (7.2%) 
1215 (6.9%) 

 
Daytime Early Morning 

Morning 
Afternoon 
Evening/Night 

1890 (8.7%) 
4867 (22.4%) 
7415 (34.2%) 
7521 (34.7%) 

1594 (9.0%) 
3893 (22.1%) 
6360 (36.1%) 
5775 (32.8%) 

 
Ambulance Use * Any Type 

None/Walk-In 
2359 (10.9%) 

19334 (89.1%) 
2317 (13.1%) 

15305 (86.9%) 
 

Disposition ** Death 
Discharge Home 
Leave 
Transfer 

50 (0.2%) 
19646 (90.6%) 

882 (4.1%) 
1115 (5.1%) 

63 (0.4%) 
16046 (91.1%) 

457 (2.6%) 
1056 (6.0%) 

*: Any type ambulance use involved patients transported to an ED or hospital by ground, air, or water 

**: Disposition transfer includes patient movement to day surgery, to the ED, to clinics, intra-facility 

movement, movement to inpatient, residential care or correctional facility.  
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Table 2 
Age ED visit rates for each cohort (per 100,000 per year), full year summaries in 2019 and 2020. 
 Year 
Age Cohort 2019 2020 
<1 402.9 324.0 
1 900.8 740.7 
2-4 257.7 210.6 
5-9 101.3 86.9 
10-14 92.8 68.7 
15-19 203.8 153.2 
20-29 225.5 171.9 
30-39 159.7 138.9 
40-49 148.8 124.2 
50-64 125.6 103.7 
65+ 
 

78.9 
 

65.3 
 

Total Age-Standardized Rate 152.5 123.9 
 

 

Specific to burn injury measures, the number of cases were not equal to the number of patient visits as 

each patient could experience more than one burn. Scalding was the most common mechanism at 7,261 

in 2019 and decreased by 18.6% to 5,911 in 2020, while the least frequent were radiation at 90 in 2019 

and 54 in 2020, and electrical at 195 in 2019 and 157 in 2020. The largest proportion of mechanisms 

were unknown etiologies at 54.5% in 2019 and 43.0% in 2020 (Table 3).  

Nearly half of all burns were classified as an unspecified degree. Excluding unspecified, second-degree 

burns were the highest reported depth across both years, 9,135 in 2019 and down 11.0% to 8,134 in 

2020. Third-degree burns decreased by 10.6%, from 1,050 to 939. Full details regarding burn injury sites 

are included in Table 3. 
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Table 3 
Full year descriptive summaries of all burn-specific injury variables for 2019 and 2020. 

Burn Injury Variables  2019 2020 
Burn Mechanism Radiation 

Electrical 
Sunburn 
Smoke/Fire/Flame 
Contact 
Scald 
Other 
Uncertain Etiology 

90 (0.2%) 
195 (0.5%) 

1340 (3.3%) 
2668 (6.5%) 
3720 (9.1%) 

7261 (17.8%) 
2849 (7.0%) 

22284 (54.5%) 

54 (0.1%) 
157 (0.4%) 
919 (2.2%) 

2605 (6.4%) 
2797 (6.8%) 

5911 (14.5%) 
2389 (5.8%) 

17577 (43.0%) 
 

Burn Depth 
 
 

1st Degree 
2nd Degree 
3rd Degree 
Unspecified 

2862 (11.3%) 
9135 (36.1%) 
1050 (4.2%) 

12234 (48.4%) 

2155 (10.1%) 
8134 (38.0%) 

939 (4.4%) 
10175 (47.5%) 

 
Burn Site Head 

Eye 
Trunk 
Upper Limbs 
Hand & Wrist 
Lower Limbs 
Foot & Ankle 
Respiratory 
Internal 
Multi-Unspecified 

1971 (9.4%) 
1571 (7.5%) 

2115 (10.1%) 
2863 (13.7%) 
6927 (33.1%) 
2527 (12.1%) 
1731 (8.3%) 

96 (0.5%) 
247 (1.2%) 
864 (4.1%) 

1668 (9.5%) 
1241 (7.1%) 

1968 (11.2%) 
2384 (13.6%) 
5349 (30.5%) 
2280 (13.0%) 
1508 (8.6%) 

82 (0.5%) 
197 (1.1%) 
838 (4.8%) 

 

 

3.2 Comparisons during initial pandemic period (March-August) 

Following the full-year summaries, chi-square tests were used to compare the 2019 and 2020 6-month 

COVID-19 pandemic periods of March to August. This 6-month period represented the initial lockdown 

period in 2020 in Ontario, Canada. The parallel time frame in 2019 was used for comparison. In 2019, 

12,352 total ED visits for burns were reported, with 9,456 in 2020, representing a decrease of 23.4% 

(p=0.0479). A decrease in the number of visits was observed for each age cohort, from 2019 to 2020. 
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Decreases were noted in adult age groups.  For example, 20-29 years, decreased by 28.1% from 2,488 to 

1,790, and the 40-49 year cohort, decreased by 21.9% from 1,460 to 1,140 (Table 4). 

Age-standardized visit rates were also calculated for the initial pandemic period. Similar patterns in the 

full year summaries were observed for the 6-month period comparisons (Table 5). The overall 

standardized rate in 2019 was 86.8 per 100,000, which was higher than the 2020 rate of 66.5 per 

100,000. The highest rates were reported for the less than 10-year age cohorts in both 6-month periods 

(Figure C3).  

The number of male ED visits in the 2020 6-month period decreased to 5,291 by 20.9% from 6,692 in 

2019. The number of female visits decreased from 5,660 by 26.4% to 4,165 (p=0.0090) (Table 4). No 

evidence of significant differences were found for the distribution of region (p=0.3861) or income 

(p=0.1317). Although there were no statistically significant changes in the distribution of ED burn visits, 

the number of urban and regional patients both decreased, rural from 2,289 to 1,709 (25.3%) and urban 

from 10,063 to 7,747 (23.0%), respectively. For SES, lower income was associated with higher numbers 

of ED visits (Table 4). Every SES quintile observed decreases from 2019 to 2020, with similar distributions 

of categories.  

Monthly counts decreased from 2019 to 2020. Similar to the full year summaries, the highest ED visit 

count was reported for July, 2,952 and 2,233 in 2019 and 2020, respectively. April also had the lowest 

count for 2020 at 810, a decrease of 49.5% from 1,605. For daily patterns, all times observed decreased 

visits from 2019 to 2020. Notable decreases were identified for morning, and evening/night (p<0.0001). 

Additional details regarding the time and patient arrival characteristics are included in Table 4.  
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Table 4 
Direct comparisons of patient variables during the initial pandemic period of March to August 2020 to 
the parallel period in 2019. 
  Year  
Variables  2019 

n=12352 
2020 

n=9456 
p-value 

Age  <1 
1 
2-4 
5-9 
10-14 
15-19 
20-29 
30-39 
40-49 
50-64 
65+ 

243 (2.0%) 
581 (4.7%) 
568 (4.6%) 
490 (4.0%) 
479 (3.9%) 

1006 (8.1%) 
2488 (20.1%) 
1766 (14.3%) 
1460 (11.8%) 
2122 (17.2%) 
1149 (9.3%) 

186 (2.0%) 
443 (4.7%) 
467 (4.9%) 
393 (4.2%) 
327 (3.5%) 
707 (7.5%) 

1790 (18.9%) 
1475 (15.6%) 
1140 (12.1%) 
1664 (17.6%) 

864 (9.1%) 
 

0.0479 

Sex Female  
Male 

5660 (45.8%) 
6692 (54.2%) 

4165 (44.0%) 
5291 (56.0%) 

 

0.0090 
 

Region Rural/Remote 
Urban 

2289 (18.5%) 
10063 (81.5%) 

1709 (18.1%) 
7747 (81.9%) 

 

0.3861 

Income 1 – low income 
2 
3 
4 
5 – high income 

3161 (25.6%) 
2613 (21.2%) 
2424 (19.6%) 
2221 (18.0%) 
1933 (15.6%) 

2356 (24.9%) 
1981 (20.9%) 
1833 (19.4%) 
1832 (19.4%) 
1454 (15.4%) 

 

0.1317 

Month March  
April 
May 
June 
July 
August 

1548 (12.5%) 
1605 (13.0%) 
1843 (14.9%) 
2103 (17.0%) 
2952 (23.9%) 
2301 (18.6%) 

1049 (11.1%) 
810 (8.6%) 

1523 (16.1%) 
1890 (20.0%) 
2233 (23.6%) 
1951 (20.6%) 

 

<0.0001 

Daytime Early Morning 
Morning 
Afternoon 
Evening/Night 

1112 (9.0%) 
2744 (22.2%) 
4163 (33.7%) 
4333 (35.1%) 

882 (9.3%) 
1978 (20.9%) 
3468 (36.7%) 
3128 (33.1%) 

 

<0.0001 

Ambulance * Any Type 
None/Walk-In 

1295 (10.5%) 
11057 (89.5%) 

1201 (12.7%) 
8255 (87.3%) 

 

<0.0001 

Disposition ** Death 
Leave 

28 (0.2%) 
523 (4.2%) 

28 (0.3%) 
222 (2.3%) 

<0.0001 
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Transfer 
Home Discharge 

601 (4.9%) 
11200 (90.7%) 

544 (5.8%) 
8662 (91.6%) 

Note: REF denotes the reference category. Statistically significant associations are highlighted in bold-
face. 

*: Any type ambulance use involved patients transported to an ED or hospital by ground, air, or water. 

**: Disposition transfers refer to patient movement to day surgery, to the ED, to clinics, intra-facility 

movement, movement to inpatient, residential care or correctional facility.  

Table 5 
Age ED visit rates for each cohort (per 100,000 per year), March to August, 6-month period summaries in 
2019 and 2020. 
 Year 
Age Cohort 2019 2020 
<1 189.7 145.2 
1 438.7 334.5 
2-4 134.3 110.4 
5-9 64.1 51.4 
10-14 59.6 40.7 
15-19 125.5 88.2 
20-29 133.0 95.7 
30-39 91.5 76.5 
40-49 81.8 63.9 
50-64 72.0 56.4 
65+ 
 

43.6 
 

32.8 
 

Total Age-Standardized Rate 86.8 66.5 
 

 

All three burn variables found significant differences associated with the lockdown. The epidemiology of 

mechanisms was similar in the 6-month period to the full-year summaries. The most frequent 

mechanisms were scalding at 3,659 in 2019 and 2,809 in 2020. However, the second most common 

mechanism was contact in 2019 at 2,036 and fire/flame/smoke at 1,480 in 2020 (Table 6). All burn 

degrees observed decreases from 2019 to 2020. First-degree burns decreased by 28.8%, from 1,759 to 

1,252, second-degree burns decreased by 17.7%, from 5,284 to 4,351, and third-degree burns decreased 

by 16.5%, from 600 to 501 (p=0.0025). Every burn site had a decrease from the pre-pandemic to 
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pandemic period (p<0.0001). Some notable decreases include upper limbs by 22.8%, from 1,636 to 

1,263, and hand and wrist by 29.8%, from 3,596 to 2,523 (Table 6).  

Table 6 
Direct comparisons of patient burn-specific injury variables during the March to August, 6-month initial 
pandemic period in 2020 to the parallel monthly time period in 2019. 
  Year  
Burn Injury Variables  2019 2020 p-value 
Burn Mechanism Radiation 

Electrical 
Sunburn 
Fire 
Contact 
Scald 
Other 
Unknown Etiology 

58 (0.3%) 
103 (0.5%) 

1268 (5.6%) 
1667 (7.4%) 
2036 (9.0%) 

3659 (16.2%) 
1614 (7.2%) 

12136 (53.8%) 

31 (0.2%) 
69 (0.4%) 

873 (5.2%) 
1480 (8.7%) 
1404 (8.3%) 

2809 (16.6%) 
1332 (7.9%) 

8938 (52.8%) 
 

<0.0001 

Burn Depth 1st Degree 
2nd Degree 
3rd Degree 
Unspecified Degree 

1759 (13.1%) 
5284 (39.5%) 

600 (4.5%) 
7493 (56.0%) 

1252 (11.8%) 
4351 (40.9%) 

501 (4.7%) 
5787 (54.4%) 

 

0.0025 
 

Burn Site Head 
Eye 
Trunk 
Upper Limbs 
Hand & Wrist 
Lower Limbs 
Foot & Ankle 
Respiratory 
Internal 
Multi-Unspecified 

1094 (7.9%) 
860 (6.2%) 

1190 (8.6%) 
1636 (11.8%) 
3596 (25.9%) 
1509 (10.9%) 

904 (6.5%) 
46 (0.3%) 

126 (0.9%) 
2907 (21.0%) 

821 (7.5%) 
655 (5.9%) 

1035 (9.4%) 
1263 (11.5%) 
2523 (22.9%) 
1319 (12.0%) 

800 (7.3%) 
40 (0.4%) 
95 (0.9%) 

2467 (22.4%) 

<0.0001 

Note: Statistically significant associations are highlighted in bold-face. 
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3.3 Modelling severe burns during the 2020 pandemic 

Preliminary exploratory analysis examined the impact of the pandemic period on severe burns. The 

univariate model found no evidence of a statistically significant relationship (OR=1.12, 0.99-1.27) 

between the pandemic period and severe burn ED visits (Table 7). The subsequent fully-adjusted 

multivariable logistic regression model included exposures associated with experiencing a severe burn 

ED visit from January 2019 to August 2020 (Table 8).  However, after adjusting for potential confounding 

effects, the pandemic showed a statistically significant effect OR = 1.19 (1.04-1.35).  The fully adjusted 

model also revealed some interesting associations. Age cohorts with a significant association of an ED 

visit included, 5-9 years (OR=1.73, 1.29-2.33), 30-39 years (OR=1.22, 1.00-1.47), 40-49 years (OR=1.51, 

1.25-1.83), 50-64 years (OR=1.68, 1.43-1.98), and 65+ years (OR=2.67, 2.23-3.18). For sex, male patients 

(OR=1.79, 1.58-2.02), and for income, Q1 (OR=1.26, 1.11-1.44) had increased ORs of experiencing a 

severe burn ED visit. Burn injuries during the pandemic were significantly related to increased severity 

(OR=1.19, 1.04-1.35). No significant differences were found for the regional variable. March was selected 

as the reference group to represent the initial pandemic in 2020. Four months were significant compared 

to March. April (OR=1.30, 1.06-1.60), and November (OR=1.41, 1.09-1.83) had increased odds, while 

June (OR=0.69, 0.56-0.86) and July (OR=0.83, 0.69-0.99) had reduced ORs. Severe burns most frequently 

occurred in the afternoon, and thus was used as the reference group. Early morning had higher odds 

(OR=1.65, 1.39-1.97) than afternoon (Table 8).  

Given the significance of the pandemic period in the pooled 2019 and 2020 model (Table 8), an 

additional model was built, using data strictly from the initial COVID-19 pandemic, March 2020 to August 

2020 (Table 9). Significant age cohorts, sex, income, and daytime were similar to the pooled model. 

Unique to the pandemic model, ED visits with patients originating from rural regions showed a 

protective effect (OR=0.74, 0.57-0.97). Additionally, April was the only month found to be significant 

(OR=1.42, 1.02-1.96) (Table 9). 
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Table 7 
Univariate logistic modelling of experiencing an ED visit for a severe burn from January 2019 to August 
2020.  
   Odds Ratio (95% Confidence Interval) 
Variables  Estimate Lower Upper 
Period 
 

Pre-pandemic 
Pandemic 
 

REF 
1.12 

 
0.99 

 
1.27 

Note: REF denotes the reference category. Statistically significant associations are highlighted in bold-
face. 

 

 

  



19 
 

Table 8 
Multivariable logistic regression using pooled data from January 2019 to August 2020 to model the odds 
ratios of experiencing an ED visit for a severe burn. 
   Odds Ratio (95% Confidence Interval) 
Variables  Estimate Lower Upper 
Period Pre-pandemic 

Pandemic 
REF 
1.19 

 

 
1.04 

 
1.35 

Age 20-29 years 
<1 year 
1 year 
2-4 years 
5-9 years 
10-14 years 
15-19 years 
30-39 years 
40-49 years 
50-64 years 
65+ years 
 

REF 
1.06 
1.13 
1.28 
1.73 
1.14 
0.83 
1.22 
1.51 
1.68 
2.67 

 
0.67 
0.82 
0.95 
1.29 
0.78 
0.61 
1.00 
1.25 
1.43 
2.23 

 
1.69 
1.56 
1.73 
2.33 
1.67 
1.12 
1.47 
1.83 
1.98 
3.18 

Sex Female 
Male 
 

REF 
1.79 

 
1.58 

 
2.02 

Income 5 – highest income 
1 – lowest income 
2 
3 
4 
 

REF 
1.26 
1.09 
1.00 
1.02 

 
1.11 
0.94 
0.80 
0.85 

 
1.44 
1.27 
1.22 
1.21 

Region Urban 
Rural 
 

REF 
0.88 

 
0.76 

 

 
1.03 

 
Month March  

January 
February 
April 
May 
June 
July 
August 
September 
October 
November 
December 
 

REF 
0.88 
0.99 
1.30 
0.96 
0.69 
0.83 
1.05 
0.99 
0.99 
1.41 
1.04 

 
0.69 
0.77 
1.06 
0.78 
0.56 
0.69 
0.87 
0.73 
0.71 
1.09 
0.77 

 
1.11 
1.27 
1.60 
1.20 
0.86 
0.99 
1.26 
1.35 
1.39 
1.83 
1.40 

Daytime Afternoon 
Early Morning 

REF 
1.65 

 
1.39 

 
1.97 
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Morning 
Evening/Night 

1.11 
0.84 

0.96 
0.73 

1.28 
0.96 

Note: REF denotes the reference category. Statistically significant associations are highlighted in bold-
face. 
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Table 9 
Multivariable logistic regression for the pandemic using data from March 2020 to August 2020 to model 
the odds ratios of experiencing an ED visit for a severe burn. 
   Odds Ratio (95% Confidence Interval) 
Variables  Estimate Lower Upper 
Age 20-29 years 

<1 year 
1 year 
2-4 years 
5-9 years 
10-14 years 
15-19 years 
30-39 years 
40-49 years 
50-64 years 
65+ years 
 

REF 
1.56 
0.68 
1.27 
2.36 
1.28 
0.61 
1.48 
1.94 
1.94 
3.93 

 
0.82 
0.36 
0.73 
1.51 
0.69 
0.34 
1.06 
1.42 
1.47 
2.96 

 
2.96 
1.29 
2.21 
3.68 
2.39 
1.08 
1.98 
2.64 
2.56 
5.22 

Sex Female 
Male 
 

REF 
1.85 

 
1.51 

 
2.27 

Income 5 – highest income 
1 – lowest income 
2 
3 
4 
 

REF 
1.44 
0.93 
0.89 
0.91 

 
1.18 
0.71 
0.64 
0.69 

 
1.77 
1.23 
1.24 
1.19 

Region Urban 
Rural 
 

REF 
0.74 

 
0.57 

 
0.97 

Month March 
April 
May 
June 
July 
August 
 

REF 
1.42 
0.96 
0.77 
1.10 
1.14 

 
1.02 
0.69 
0.57 
0.86 
0.87 

 
1.96 
1.34 
1.03 
1.40 
1.50 

Daytime Afternoon 
Early Morning 
Morning 
Evening/Night 

REF 
1.81 
1.24 
1.25 

 
1.38 
0.99 
0.98 

 
2.37 
1.55 
1.59 

Note: REF denotes the reference category. Statistically significant associations are highlighted in bold-
face. 
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4   Discussion 

4.1 Full year summaries, 6-month period comparisons and previous literature 

This study highlighted pandemic-related changes in the epidemiology of burn injury patients in the 

Ontario healthcare system. Overall, there were large decreases in the absolute number of ED visits for 

burns and individual burn cases during the pandemic. Despite the changes in visit and case counts, 

distributions followed similar patterns in both full-year, and 6-month pandemic comparisons. The 

modelling of severe burns provided a novel insight into demographic and exposure factors associated 

with experiencing a severe burn during the pandemic period.   

Previous literature found a decrease in the rate of pandemic-related burn injury mortality and morbidity 

(15, 23, 38).  Although findings in the current study support this, the decreases observed in magnitude 

were much greater than the year-by-year changes noted earlier (21). In this study, the overall count and 

age-adjusted rate of burn ED visits decreased during the pandemic for all age groups. Despite these 

decreases, the proportion of visits by age group remained similar for full-year and March to August 

comparisons. It is understood the pandemic led to a decrease in patient visits to the ED, but the age-

distribution of visits did not change. While the 6-month comparison may have shown a significant p-

value, these changes may not be of clinical relevance. 

Early literature on pandemic burn epidemiology showed a general decrease in burn patients compared 

to previous years. In the UK, burn visit counts (39, 40) and burn rates decreased during the pandemic 

(41). In Spain, adult burn visits decreased by 36%, despite pediatric visits increasing by 20% (27). 

Decreased counts for adult and pediatric burn visits were noticed in various other countries (28, 29, 42, 

43, 44). Literature for adolescent and adult populations (26, 29, 45), found no significant changes for 

burn ED visit rates and risk, however, presented burn injuries were found to be more severe. In Canada, 

the trend of fewer but more severe burn visits was echoed in Toronto (46). Further literature found 
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increased pediatric ED visit or rates during the pandemic period (25-27, 41, 45, 47). This contradicts our 

study and one by Sethuraman et al. (48), where all pediatric age groups observed decreases following 

the start of the COVID-19 pandemic. However, the drop in ED visits was expected following the start of 

the pandemic, as large decreases in visits for all age groups had been noted by CIHI (11).  

The youngest children in cohorts, <1, 1 and 2-4 also had the highest age ED visit rates. The lowest rates 

occurred in the late childhood and teenage years, followed by a slight increase at 15-19 and 20-29 age 

groups. From early adulthood to the 65+ age group, there was a gradual decrease in ED visit rates. The 

pandemic rate distributions were similar to distributions for previous literature in Canada (21). Age-

standardized rates in 2013, found the youngest age groups with the highest burn injury rates, and the 

lowest rates in teenage years and early adulthood. 

Men were more affected by burns than women, consistent with literature from USA (49), Brazil (50), the 

UK (51). Some contradictory literature noted increased female burn patients. With more time spent at 

home, many women experienced scald burns due to increased time spent on household roles in cooking 

and cleaning (28, 45). Men have consistently reported more burn ED visits in the Canadian healthcare 

system, before (24), and during the pandemic (46), which was consistent with our findings. 

The SES and regional variables did not show many statistically significant relationships in our results. 

There were large decreases in patient visit count from 2019 to 2020. In Ontario, the number of burn 

visits where patients were determined to be in lower income quintiles was higher. Analogous to findings 

from March to August 2020, previous literature found 49% and 20% of the reported patients belonged to 

the two lowest earning quintiles and rural areas, respectively (22). Historically, children and households 

from lower SES experienced higher risk of burn morbidity and mortality (15, 17). The role of regional 

residence is not well-understood. Some previous literature has found higher rates of rural-based burns, 

citing lack of sprinkler systems and smoke alarms (52). Other reasons include, rural residences lacking 
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electrical power and relying on flammable materials to generate warmth (22). However, this rationale 

cannot be applied, as the vast number of urban-based burns may be attributed to the densely populated 

cities throughout Ontario. A future study should investigate the association of SES and regional 

indicators on burn epidemiology in Ontario and Canada.  

The burn mechanism, burn depth, and burn site variables all showed significant differences for their 6-

month comparisons across 2019 and 2020. However, this result should be interpreted with caution, as 

changes were minimal overall and statistical significance was likely a function of large sample sizes. The 

burn specific variables mirrored the demographic variables, with decreased individual burn counts year-

over-year and parallel proportional distributions. In 2020, scalding, flame and contact burns remained 

the most frequent mechanisms, supportive of earlier burn literature (28, 29, 50, 51), including Canada 

(21, 46).  

The most frequent burn sites were hand and wrist, upper limbs, and lower limbs. Overall, several studies 

found the same bodily regions among the highest reported burn sites (28, 47, 50, 53, 54). When burn 

sites and mechanisms are considered together, an epidemiological pattern can be inferred. Scalding 

remained as the peak mechanism count with hand and wrist, and upper limbs as the highest sites. While 

at home, more time was spent on activities involving use of hot water or fluids, such as cooking, cleaning 

and washing. These sorts of activities involve primary use of the hands and upper limbs, are also 

reflected in these ED visit counts. 

ED visits for all degrees of burn depth observed decreases from 2019 to 2020, with second-degree or 

partial thickness burns remaining the most frequently reported (47, 53). Historically, over half of burn 

visits in Canadian children were graded as second-degree (24). Although higher degree is not always a 

direct marker of severity, it can confirm the requirement for advanced or surgical treatment. First-degree 

burns or superficial burns affect only the epidermis, and therefore require minor treatment at home 
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(55). First-degree burn patients may have remained at home and not risked COVID-19 infection in a 

public healthcare centre. Second- and third-degree burns progressively become deeper and require 

more advanced or professional treatment (55). As a result, second- and third-degree burns may not have 

seen large decreases in case counts compared to first-degree burns.  

Overall, every variable measured in the study exhibited a decrease in the number of ED burn visits or 

individual cases during the pandemic, but no drastic changes to the distributions were observed. This is 

consistent in the full-year summaries and the 6-month comparisons, as the decrease in pandemic ED 

visits was expected (11) and likely attributed to the initial fear of COVID-19. In the Survey on Access to 

Health Care and Pharmaceuticals During the Pandemic, 30% of Canadians delayed healthcare visits for 

fear of contracting the virus (56). Many residents in North America also avoided healthcare workers 

where possible (57), likely reducing patient visits and burn counts. Patients may have only visited the ED 

when suffering from more severe burns, which was also noted in Canada (46). In Europe, the rise in 

pediatric burn injuries was likely attributed to the increased time spent at home. More home time, in 

conjunction with parental teleworking status, and burnout lead to increased pediatric burns (27, 47). 

Although similar conditions arose in Canada, pediatric burns did not increase, a finding supported by 

literature from Montreal (58).  

 

4.2 Modelling of severe burns during the 2020 pandemic 

To our knowledge, no literature exists which involved a direct modelling of the pandemic time frame to 

severe burn injuries. However, previous literature has shown an increased severity of reported burn ED 

visits (26, 29, 44, 46, 49) during the COVID-19 pandemic. Our models showed that adults, 30 years and 

older had increased odds of severe burns. The 5-9 year cohort was the only pediatric cohort with higher 

odds of severe burn injuries. Increased time spent at home with parents working, factors such as being 
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in the vicinity of heat-related activities and children having thinner skin than adults may lead to the 

increased risk (27, 59). Moreover, adult groups also include the primary working population, who also 

complete daily responsibilities such as cooking, cleaning, leaving the house for errands, and job-related 

tasks (27). These activities may increase the odds of experiencing contact burns, scalds and other 

potential burns, and thus the risk of a severe burn and a following ED visit. In comparison to females, 

males had a significant OR for a severe burn ED visit. These findings were consistent across all models 

and aligns with previous literature. Males historically have been higher risk populations for being burned 

(22, 24), and would translate into higher risk for severe burn ED visits. In all models, Q1 was significant 

for severe burn ED visits. These findings are consistent with previous literature (60) and were expected, 

as patients of lower SES tend to have reduced access to primary care and utilize the ED more frequently 

than individuals of higher SES (61). Further research may benefit from understanding the relationship 

between these two variables. 

 

4.3 Strengths 

Using a population-based approach allowed for a more comprehensive understanding of burn injuries in 

Ontario. This allowed for a better representation of the overall provincial population. The use of a novel 

approach in modelling severe burns during the pandemic provides unique insight into burn 

epidemiology. The modelling of severe burns helps understand necessary and susceptible patient 

populations that use the ED. These types of burns also require more resources and intensive medical 

care. Understanding what demographic factors are associated may help with resource planning and 

public health messaging to reduce potential risk in Ontario. 
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4.4 Limitations 

The results of this study should be interpreted with caution. The design was a secondary analysis of data, 

and emphasizes associations, not causal relationships for any variables. Further, the majority of the 

Ontario population is centralized in the South-East portion of the province, mainly Toronto and the 

surrounding CAs. The study results would be skewed towards these more densely populated areas and 

less generalizable to more rural communities.  

Another limitation of the study is a potential underreporting of lower severity burn injuries. Some 

studies reported patients were less likely to travel to EDs or other medical centres to treat minor burn 

injuries due to the risk of contracting COVID-19 (41, 56, 57). Thus, patients with severe and painful burn 

injuries were more likely present at the ED. However, given the secondary aim of this study is to aid 

medical centres in preparing and planning for future social restrictions, this information may help 

medical centres understand why more severe burn injuries are more likely to present at the ED.  

Finally, multiple testing is an additional limitation in the study. There is an increased risk of achieving a 

false positive result due to the multiple models built and multiple subgroups considered in these 

analyses. 

 

4.5 Conclusion 

Overall, the year-by-year summary found large decreases from 2019 to the 2020 pandemic of burn ED 

visits. However, ED visit patterns did not drastically change. Demographic changes to ED visits found 

more older burn patients, male patients, visits occurring in the summer months, patients using 

ambulatory transport and visits with transfers to other care or discharged home. Specific to burn 

characteristics, more flame burns, fewer contact and fewer scald visits were observed. There were lower 

proportions of first-degree burn visits, and increased proportions of foot and ankle, trunk and lower limb 

burn sites. Consistent exposure variables associated with severe burn ED visits include occurring during 
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the initial pandemic, being an adult or older adult, being in the 5-9 year cohort, being among the lowest 

SES quintile, being male and occurring in the early morning. The complex relationship of exposure and 

demographic characteristics may help us understand those at risk of burns and the most frequently 

burned sub-populations. Overall, despite large decreases in case or patient counts, the results suggest 

the epidemiology of burn ED visit patterns did not change during the pandemic. This is also supported by 

the consistent significant exposure variables derived from the logistic models. Healthcare system 

stakeholders and organizers should understand which patient groups are susceptible and aim to 

implement strategies to reduce odds for burn injuries. 
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Appendix A Summary statistics of burn patient demographics from previous pre-pandemic years 

 
Table A10 
Full year descriptive summaries of all demographic variables for burn injury patients in 2017 and 2018. 
  Year 
Variables  2017 2018 
Demographic Variables  n=21460 n=21984 
Age < 1 year 

1 year 
2-4 years 
5-9 years 
10-14 years 
15-19 years 
20-29 years 
30-39 years 
40-49 years 
50-64 years 
65+ years 
 

540 (2.5%) 
1108 (5.2%) 
1052 (4.9%) 
764 (3.6%) 
727 (3.4%) 

1842 (8.6%) 
4353 (20.3%) 
3017 (14.1%) 
2608 (12.2%) 
3590 (16.7%) 
1859 (8.7%) 

456 (2.1%) 
1093 (5.0%) 
1100 (5.0%) 
775 (3.5%) 
757 (3.4%) 

1810 (8.2%) 
4366 (19.9%) 
3142 (14.3%) 
2876 (13.1%) 
3624 (16.5%) 
1985 (9.0%) 

Sex Female 
Male 
 

9976 (46.5%) 
11484 (53.5%) 

10322 (47.0%) 
11662 (53.0%) 

Region  Rural/Remote 
Urban 
 

4063 (18.9%) 
17397 (81.1%) 

3908 (17.8%) 
18076 (82.2%) 

Income Quintile 1 – low income 
2 
3 
4 
5 – high income 
 

5443 (25.4%) 
4483 (20.9%) 
4191 (19.5%) 
3950 (18.4%) 
3393 (15.8%) 

5701 (25.9%) 
4521 (20.6%) 
4346 (19.8%) 
3993 (18.2%) 
3423 (15.6%) 

Month of Injury January  
February 
March 
April 
May  
June 
July  
August 
September 
October 
November 
December 

1448 (6.7%) 
1339 (6.2%) 
1452 (6.8%) 
1641 (7.6%) 
1824 (8.5%) 

2179 (10.2%) 
2693 (12.5%) 
2239 (10.4%) 
1908 (8.9%) 
1685 (7.9%) 
1445 (6.7%) 
1607 (7.5%) 

1501 (6.8%) 
1186 (5.4%) 
1571 (7.1%) 
1640 (7.5%) 
2196 (10%) 

2255 (10.3%) 
2651 (12.1%) 
2225 (10.1%) 
1848 (8.4%) 
1763 (8%) 

1583 (7.2%) 
1565 (7.1%) 

 
Time of Day Early Morning 

Morning 
Afternoon 

1837 (8.6%) 
4710 (21.9%) 
7406 (34.5%) 

1982 (9%) 
4798 (21.8%) 
7488 (34.1%) 
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Night/Evening 7507 (35.0%) 7716 (35.1%) 
 

Ambulance Use Any Type 
None/Walk-In 

2200 (10.3%) 
19260 (89.7%) 

2350 (10.7%) 
19634 (89.3%) 

 
Disposition Death 

Discharge Home 
Leave 
Transfer 

40 (0.2%) 
18561 (86.5%) 

680 (3.2%) 
2179 (10.2%) 

51 (0.2%) 
19818 (90.1%) 

787 (3.6%) 
1328 (6.0%) 
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Appendix B Additional multivariable regression models evaluating odds of severe burn ED visits 
 
Table B11 
Multivariable logistic regression, modelling the odds ratios of experiencing a severe burn injury in March 
to August 2019.  
   Odds Ratio (95% Confidence Interval) 
Variables  Estimate Lower Upper 
Age 20-29 years 

<1 year 
1 year 
2-4 years 
5-9 years 
10-14 years 
15-19 years 
30-39 years 
40-49 years 
50-64 years 
65+ years 
 

REF 
0.76 
1.23 
1.26 
1.37 
1.11 
0.98 
1.18 
1.25 
1.44 
1.93 

 
0.40 
0.88 
0.88 
0.92 
0.68 
0.67 
0.91 
0.99 
1.20 
1.56 

 
1.45 
1.72 
1.80 
2.05 
1.80 
1.42 
1.53 
1.58 
1.74 
2.39 

Gender Female 
Male 
 

REF 
1.76 

 
1.51 

 
2.60 

Income 5 – highest income 
1 – lowest income 
2 
3 
4 
 

REF 
1.51 
1.17 
1.05 
1.11 

 
0.98 
0.97 
0.80 
0.89 

 
1.36 
1.42 
1.37 
1.39 

Region Urban 
Rural 
 

REF 
0.97 

 
0.80 

 
1.18 

Month March 
April 
May 
June 
July 
August 
 

REF 
1.24 
1.05 
0.63 
0.63 
1.06 

 
0.96 
0.81 
0.47 
0.49 
0.83 

 
1.60 
1.37 
0.85 
0.81 
1.35 

Daytime Afternoon 
Early Morning 
Morning 
Evening/Night 

REF 
1.54 
1.04 
1.06 

 
1.23 
0.87 
0.88 

 
1.94 
1.25 
1.28 

Note: REF denotes the reference category. Statistically significant associations are highlighted in bold-
face. 
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Table B12 
Multivariable logistic regression, modelling the odds ratios of experiencing a severe burn injury, with 
data pooled from March to August in 2019 and 2020. 
   Odds Ratio (95% Confidence Interval) 
Variables  Estimate Lower Upper 
Age 20-29 years 

<1 year 
1 year 
2-4 years 
5-9 years 
10-14 years 
15-19 years 
30-39 years 
40-49 years 
50-64 years 
65+ years 
 

REF 
1.19 
1.14 
1.03 
1.87 
0.94 
0.94 
1.14 
1.36 
1.52 
2.59 

 
0.67 
0.78 
0.67 
1.35 
0.58 
0.66 
0.90 
1.08 
1.25 
2.10 

 
2.10 
1.67 
1.58 
2.61 
1.53 
1.33 
1.45 
1.72 
1.85 
3.19 

Gender Male 
Female 
 

REF 
0.62 

 
0.53 

 
0.72 

Income 5 – highest income 
1 – lowest income 
2 
3 
4 
 

REF 
1.33 
0.93 
0.90 
0.93 

 
1.14 
0.73 
0.73 
0.75 

 
1.56 
1.19 
1.10 
1.16 

Region Urban 
Rural 
 

REF 
0.94 

 
0.78 

 
1.14 

Month July 
March 
April 
May 
June 
August 
 

REF 
1.14 
1.35 
1.18 
0.73 
1.15 

 
0.90 
1.10 
0.92 
0.59 
0.95 

 
1.45 
1.66 
1.50 
0.91 
1.38 

Daytime Afternoon 
Early Morning 
Morning 
Evening/Night 

REF 
1.54 
1.12 
1.07 

 
1.24 
0.92 
0.91 

 
1.93 
1.34 
1.26 

Note: REF denotes the reference category. Statistically significant associations are highlighted in bold-
face. 
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Appendix C Visualizations of burn patient age distributions 

 

 

Figure C1. Age distributions for burn patients with combined youth age cohorts in 2019 and 2020. 
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Figure C2. Age-standardized rate distributions for burn patients in January to December 2019 and 2020. 
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Figure C3. Age-standardized rate distributions for burn patients in March to August 2019 and 2020. 
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Appendix D Interpretation of additional severe burn visit regression models  

Additional ORs were modelled for 2019 (Table Appendix B11) and for pooled data of parallel timelines in 

2019 and 2020 (Appendix B12).  Results were consistent across age groups with the pandemic period 

model, and male sex and early morning remained at higher odds of experiencing a severe burn.  In the 

pre-pandemic model, only 50-64 years (OR=1.44, 1.20-1.74), and 65+ (OR=1.93, 1.56-2.39) had 

significant ORs for the age variable (Table B11). Male sex and early morning remained heightened ORs 

for severe burn ED visits. None of the income quintiles or the regional indicator came back significant for 

the 2019 model. For the month of ED visit, June (OR=0.63, 0.47-0.85) and July (OR=0.63, 0.49-0.81) had 

significant ORs (Table B11). For the pooled data (Table B12), age repeated the same significant cohort as 

2020, 5-9 years, 40-49 years, 50-64 years, and 65+ years. Male patients and early morning visits both had 

ORs. For income, contrary to the 2019 model, but aligned with the 2020 model, Q1 was significantly 

associated with severe burn visits (OR=1.33, 1.14-1.56). Month was different from the other tables, as 

only April (OR=1.35, 1.10-1.66) and June (OR=0.73, 0.59-0.91) were significantly associated with severe 

burn visits. In comparison from the 2019 model to the 2020 model, more age cohorts were at risk during 

the COVID-19 pandemic. Males remained significant across both models, but Q1 was not significant only 

in 2019. Every other multivariable model found a significant association of income status to severe burn 

ED visits.  

 


