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Are Burn Unit Admissions Increased during
Weekends and Certain Holidays?

Abstract

Background: Anecdotal evidence suggests an increased incidence of burn
admissions during weekends and certain times of the year, particularly the
summer holidays. We formally analyzed the timing of admissions to our burn unit
as well as severity of injury by date to investigate more precisely the temporal
patterns of burn injuries throughout the year.

Materials and methods: A retrospective chart review was performed of all patients
admitted to our burn center from 2006-2015. Date, day of the week, month, and
season of admission were collected and analyzed. Type of burn injury and total
body surface area (TBSA) were also noted for each admission from 2013-2015.

Results: The majority of admissions occurred on Sundays (39 + 4 compared to 30
* 6, p=0.0009), the second most occurred on Mondays (36 + 6, p=0.038), while
the least occurred on Thursdays (24 + 4, p=0.0169). Most admissions occurred in
July compared to other months (22 + 5 compared to 17 + 2, p=0.017). Analysis by
season revealed that most admissions occurred in the summer (60 + 11 compared
to 50 * 3, p=0.0125). Scald injuries were most likely to occur in November (10 £ 9
comparedto 7+ 8, p=0.0055) and least likely to occur in February (4 + 8, p=0.0388).
Injuries occurring in July had the smallest total body surface area compared to
other months (4 £ 2.5 compared to 8 + 2.1, p<0.0001), and injuries in November
were second smallest (5 £ 5.4, p=0.0147). Injuries occurring on Wednesdays were
smaller than the other days of the week (2 = 9 compared to 7 + 3, p=0.0006).

Conclusion: Burn unit admissions are more likely to occur on the Sundays and
Mondays and least likely to occur on Thursdays. July and the summer also tend
to have higher rates of admissions than the rest of the year. Scald injuries are
most likely to occur in November and least likely to occur in February. Admissions
occurring during July, November, and on Wednesdays are associated with overall
smaller-size injuries.
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Introduction

Each year 500,000 burn injuries and 50,000 burn admissions
occur across the United States. Of these, 20,000 meet specific
criteria for transfer to a dedicated unit that specializes in the
multidisciplinary care of burn patients [1]. Burn centers are
typically staffed by surgeons specially trained in trauma and burn

care as well as specialized nurses, physical therapists, respiratory
therapists, nutritionists, psychologists, pharmacists, and social
workers. Burn centers must also have specialized operating
room availability with specially trained staff equipped to perform
unique burn surgical procedures. Finally, hospital emergency
departments (EDs) as well as regional referring facilities also play
a significant role in triaging burn victims and the availability of
these emergency medical services is critical. Delay in care due to
understaffing at any level, or overall poor preparedness of the
burn center, can lead to avoidable complications [2].
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Research designed to help optimally staff EDs has revealed
consistent temporal and seasonal trends in overall visits to EDs
across the country. Day of week, climate, and certain public
holidays have all been shown to affect incidence of ED visits with
higher number often noted on Mondays and in the summer and
autumn, while most public holidays are associated with fewer ED
visits [3,4]. Major trauma visits, on the other hand, tend to occur
more commonly in the afternoon and evenings, on weekends,
and also have a tendency to occur in the summer and autumn [5,6].

Trends in the timing of burn unit admissions are less well
understood. Chemical burns have been reported to occur more
typically in the spring [7] while pediatric burn injuries have
been shown to be more common on weekends and between
4:00 and 6:00 PM [8]. There is also evidence to suggest that
incidence of burn injury has correlated with various public
health policies; for example, decreased burn admissions have
been observed following the enforcement of smoke detector
laws and firework regulations [9,10]. Our anecdotal experience
suggests that weekends and holidays such as the Fourth of
July and Thanksgiving are associated with a higher incidence of
burn injuries; to our knowledge, however, there is no published
data clearly documenting temporal and seasonal trends of burn
center admissions. This information may be useful to burn
centers in ensuring preparedness, especially because hospitals
may be understaffed during certain holidays and weekends, with
implications for possible under-preparedness in the event of a
burn disaster during these times.

Methods

After obtaining IRB approval, we retrospectively analyzed all
admissions to our burn center from 2006-2015. We also analyzed
the total body surface area (TBSA) and type of burn injury for
all admissions between 2013-2015, the time period after our
institution adopted an electronic medical record system from
which we could extract the details of each burn injury. For each
patient, the date, day of week, month, and season of admission
were documented. Winter was defined as January-March,
spring as April-June, summer as July-September, and autumn
as October-December. Burn injuries were categorized as flame,
scald, contact, or other (including chemical, electrical, and
frostbite). For each date, we calculated the average TBSA of all
admissions. Statistical analyses were performed using SPSS v.
22.0 (IBM Corp., Armonk, NY) and GraphPad Prism version 6.0.

For all analyses, p-values <0.05 were considered significant.

Results
Timing and incidence of admissions (2006-2015)

Over 10 years, 2119 patients were admitted to the burn unit. The
overall average number of admissions for all days was 30 * 6.
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There were a statistically higher number of admissions on Sundays
(39 * 4, p=0.0009), as well as on Mondays (36 + 6, p=0.0380).
Thursdays had a statistically lower number of admissions (24 + 4,
p=0.0169) (Figure 1). The overall average number of admissions
for all months was 17 + 2. There was a statistically higher number
of admissions in July (22 + 5, p=0.017) (Figure 2). The overall
average number of admissions for all seasons was 50 + 3. There
was a statistically higher number of admissions in the summer
(60 + 11, p=0.0125) (Figure 3). Finally, when we analyzed
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Admissions by day of Week (2006-2015). Total annual
number of admissions by day of week averaged over
ten years from 2006-2015 with 95% confidence
intervals indicated. Dotted line indicates overall
average number of admissions for all days. There
were a statistically higher number of admissions
on Sundays (39 + 4 compared to 30 + 6, p=0.0009),
and Mondays (36 * 6, p=0.038). Thursdays had a
statistically lower number of admissions (24 t 4,

K p=0.0169).
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Figure 2 Admissions by, month (2006-2015). Total annual
number of admissions by month averaged over ten
years from 2006-2015 with 95% confidence intervals
indicated. Dotted line indicates overall average
number of admissions for all months. There was a
statitistically higher number of admissions in July
compared to the rest of the year (22 * 5 compared

\ to 17 + 2, p=0.017). j
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admissions by date, we observed that the single date with the K \
highest number of admissions was July 4" (Figure 4). 0

.. T 25
Timing and type of burn injuries (2013-2015)

20 -~
There were no statistical outliers when we analyzed the incidence /
of various types of burn injuries by day of week (Figure 5). When 15 }I\Q
we analyzed various types of burn injuries by month we found 10 ><& I # :glﬁ |
that on average there were 7 + 2 scald injuries per month. There I
was a statistically higher number of scalds in November (10 £ 9, ° :% ; I I 1
p=0.0055) and a statistically lower number of scalds in February 0 . . — = ,
(4 + 8, p=00388) (Figure 6) 5 Mon Tues Weds Thurs Fri Sat Sun
Timing and severity of burn injuries (2013-2015) ——Scald ——Flame ——Contact ——Other
o Figure 5 Burn type by day of week (2013-2015). Number of

The overall average TBSA for all days was 7 % 3. Injuries on various burn types per day of week averaged over
Wednesdays were statistically smaller than this (TBSA of 2 £ 9, three years from 2013-2015 with 95% confidence

P=0.0006) (Figure 7). The overall average TBSA for all months K intervals indicated. There were no statistical outIiers.J
was 8 £ 2. Injuries in July were statistically smaller than this (TBSA

of 4 + 2, P<0.0001), as were injuries in November (TBSA of 5 £ 5, Ku \
P=0.0147) (Figure 8). %
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Scald injuries were statistically most likley to occur
Winter Spring Summer Fall in November (10 + 9 compared to 7 + 8, p=0.0055)

and least likely to occur in February (4 £ 8, p=0.0388).J
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Figure 3 Admissions by Season (2006-2015). Total annual
number of admissions by season averaged over ten
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Figure 7 Average TBSA by day of week (2013-2015). Total

body surface area (TBSA) of burn injuries for each
l-Jan  1-Feb 1-Mar 1-Apr 1-May 1-Jun  1-Jul  1-Aug 1-Sep 1-Oct 1-Nov 1-Dec month averaged over three years from 2013-2015
with 95% confidence intervals indicated. Dotted line
indicates overall average TBSA for all days. Injuries
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Figure 4 Incidence of admissions by date (2006-2015). Total
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€n years trom ) - [he singie date wi € on any other day (TBSA of 2 + 9 compared to 7 * 3,

. . "
K highest number of admissions was July 4. J K P=0.0006).
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Figure 8 Average TBSA by month (2013-2015). Total body
surface area (TBSA) of burn injuries for each month
averaged over three years from 2013 -2015 with 95%
confidence intervals indicated. Dotted line indicates
overall average TBSA for all months. Injuries in July
were statistically smaller than those of any other
month (TBSA of 4 + 2 compared to 8 + 2, P<0.0001).
Injuries in November were also statistically lower

K than average (TBSA of 5 + 5, P=0.0147). J

Discussion

Ourwork demonstrates that there are statistically higher numbers
of burn unit admissions on Sundays and Mondays than any other
days of the week. Furthermore, there is a clear trend towards
fewer injuries in the middle of the week, with the statistically
lowest number of admissions on Thursdays. This was not fully in
line with our hypothesis that more burn injuries would occur on
Fridays and Saturdays, when people are more socially active and
thus more likely to engage in higher-risk behaviors. One possible
explanation is that people who sustain injuries on Fridays and
Saturdays may postpone seeking out medical care until Sunday
or Monday, possibly to initially circumvent medical attention.
Fewer admissions during the weekdays is likely explained by
more people being engaged in safer, regulated activities in the
workplace.

Another finding was that there are statistically more burn unit
admissions in July than any other month, while November had the
second highest average number of admissions although this was
notstatistically significantaccordingtoourdata. This corroborated
our hypothesis that celebrations associated with holidays such as
The Fourth of July and Thanksgiving are significant risk factors
for sustaining burn injuries as they involve contact with fire and
heat. The high number of admissions seen in July was mirrored
by the fact that the summertime showed a statistically higher
rate of burn unit admissions than any other season. While July 4™
had a clear peak in total admissions compared to any other date,
there was no specific peak date in November, which we surmise
is a reflection of the fact that Thanksgiving falls on a different
calendar date each year. Interestingly, we also did see that the
overall number of scald injuries are highest in November. Given
that a large proportion of scald injuries are related to cooking-
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related accidents and that Thanksgiving falls in November, this
is in keeping with our hypothesis that this particular holiday may
actually be a significant risk factor for burn injuries.

Given that an increased incidence of burn injuries correlates
with the timing of high-risk social events such as the Fourth of
July and Thanksgiving celebrations, we sought to investigate
whether these events also correlate with the severity of burn
injury. We were somewhat surprised to find that the average
TBSA during these high-risk time periods are actually significantly
smaller than during the rest of the year; specifically, July and
November had the overall smallest average TBSA injuries. One
possible explanation is that although fireworks and cooking
expose people to thermal injury, they are presumably conducted
within reasonable limits of safety, with adequate access to
social, medical, and infrastructural help. In fact, legislation in
the 1980s-1990s on indoor smoking alarms and firework safety
likely play a large role in limiting the scope of potential injury in
these settings [9,10]. As a result, perhaps it is not surprising that
we see so many injuries but such a small average TBSA during
times of predictable, and thus, preventable injury compared to
other times of the year. Additionally, we did note that June was
associated with the overall largest TBSA injuries. This is possibly
attributable to the fact that the overall incidence of trauma is
greater during the summer months and June, a summer month
that unlike July is not associated with numerous smaller injuries
related to fire-works, may perhaps more accurately reflect this
tendency towards larger and more serious burns with greater
high-risk behaviors and traumas.

Finally, it is interesting that Wednesdays were associated with
the smallest TBSA compared to other days of the week. This
is likely best explained by the fact that, unlike the weekends,
Wednesdays are not typically associated with high-risk behaviors
or celebrations. Also, most people work on Wednesdays, and
work-related burn injuries are known to be fewer and less
severe due to increased fire safety regulations mandated in the
workplace by law [11]. There is no clear explanation, however,
why we would see smaller injuries on Wednesdays compared to
other weekdays.

While our study does point to certain interesting trends in the
incidence and epidemiology of burn unit admissions, there are
several limitations of this work. A major limitation is that this is a
single institutional database and will therefore reflect trends only
in our immediate geographical vicinity and will therefore fail to
account for different cultural norms in other parts of the country
and the world where other holidays and religious events may
be more likely to influence burn unit admissions. Another major
limiting factor is that our data only accounts for those patients
who were formally admitted to our burn unit, and does not take
into account patients who were seen on an outpatient basis as
our current medical record system does not readily grant access
to these patients’ information. Finally, this is a retrospective
study and is limited by the medical record data, with access to
type of burn injury and TBSA available only after 2013 when our
institution adopted an electronic medical record system.
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Conclusion

Burn unit admissions are statistically more likely to occur on
Sundays and Mondays and less likely to occur during during
weekdays, particularly on Thursdays. We also saw statistically
higher numbers of admissions during July and the summertime,
with a possible contributing factor being celebrations related to
The Fourth of July. November is associated with a statistically
higher number of scald injuries than any other month, with
a possible contributing factor being celebrations related to
Thanksgiving. Interestingly, injuries occurring during the months
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