
Introduction
“It’s very clear; it’s the first or second day of every month; 
whenever there’s money and alcohol.” – Dr Sa’ad Lahri, 
(SAMJ Izindaba November 2014), describing peak trauma 
times at Khayelitsha District Hospital in Cape Town.1

The number of patients presenting to a trauma unit can 
vary greatly from shift to shift and from day to day. Events 
leading up to a presentation at a trauma unit are unplanned and 
therefore unpredictable, but staff working in trauma units will 
report that factors such as time of the day, week and month, 
local weather conditions and major sporting events play a role 
in unit busyness. The purpose of this audit was to assess the 
relationship between temporal factors (time of day, week and 
month, public and religious holidays), weather variables and 
major soccer matches, and the volumes of patients presenting 

due to interpersonal violence (IPV)-related injuries and motor 
vehicle collisions (MVCs). There is a dearth of South African 
literature on the subject. Trauma unit staff anecdotally predict 
that the busiest times are month-end weekends, and the 
purpose of this audit was to test this theory, using data from 
the Trauma Unit at Groote Schuur Hospital in Cape Town.

The Trauma Unit at Groote Schuur Hospital is one of two 
tertiary-level, state-run adult trauma facilities in the Western 
Cape.  Rates of interpersonal violence are high in Cape Town: 
the murder rate is higher than in any other South African 
city2 and thousands of assaults, common assaults and sexual 
assaults are reported each year.3 Motor vehicle collisions also 
occur frequently, with over 1 200 road fatalities in the Western 
Cape in each of the 2009/2010 and 2010/2011 periods.4 
Victims of these assaults and accidents are treated at a variety 
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of district and regional-level facilities around the city, but 
those requiring tertiary-level care will be referred on to Groote 
Schuur Hospital. Of note is that the Groote Schuur catchment 
area also includes some areas outside of the City of Cape 
Town metropole.

Temporal factors (time of day, week and month and public 
holidays), weather (temperature and precipitation) and soccer 
matches were chosen as the external factors to compare trauma 
unit volumes for this audit. 

Regarding temporal factors, the conventional South 
African working week is from Monday to Friday with 
work on evenings, weekends and public holidays by special 
arrangement only. 

Cape Town has a warm summer Mediterranean climate. 
Summer lasts from early December to March and is warm 
and dry, with average temperatures ranging from 16–26 °C. 
Winter, from the beginning of June to the end of August, is the 
wet season, with an average annual rainfall of 515 mm. Winter 
temperatures range from 8.5–18 °C on average.5

Soccer is a popular sport in South Africa, which played host 
to the FIFA Soccer World Cup in 2010. The Premier Soccer 
League (PSL) is the top-level football league in the country, 
and the Premier Division of this league consists of 16 clubs 
who play an annual tournament. Ajax Cape Town is a local 
club that has represented consistently in the Premier Division 
since its founding in 1998, but the two PSL clubs that enjoy 
the most enthusiastic support are Kaiser Chiefs and Orlando 
Pirates. The South African national team is known as Bafana 
Bafana. 

Methods 
Study design
This study was a retrospective audit.

Data Collection
Patients who presented to the Groote Schuur Hospital Trauma 
Unit as a result of injuries sustained due to interpersonal 
violence and motor vehicle collisions were included in 
the audit. The time frames were 8 January 2011 to 11 June 
2011, and 14 November 2011 to 29 November 2012. The 
unit’s admission logs, which record each patient attending 
the unit along with their presenting diagnosis or complaint, 
were studied. The logs for the period 12 June 2011–13 
November 2011 were missing and could not be found, hence 
the gap. Attendances were entered into an Excel spreadsheet 
containing categories for interpersonal violence, motor vehicle 
collisions, accidents and miscellaneous incidents. MVC refers 
to all injuries sustained either as a driver or passenger in a 
motor vehicle, as a pedestrian or cyclist in collision with a 
motor vehicle, or injuries sustained in accidents involving 
trains. ‘Accidents’ were injuries that did not occur as a result 
of interpersonal violence or motor vehicle collisions (such 
as sporting injuries), and ‘miscellaneous’ events were those 
that did not conform to another category but are traditionally 
managed at this trauma unit (such as rings stuck on fingers). 
Each date of the study period was divided into two shifts (a 

day shift was defined as a period from 07h00 to 19h00, and 
a night shift was defined as a period from 19h00 to 07h00 
the following morning), and attendances were recorded as a 
number of instances per shift. 

Shifts that fell on South African public holidays were used 
in analyses comparing volumes on public holidays to other 
days, and if a public holiday fell on a Friday, Sunday (in 
which case it was celebrated on the Monday) or Monday, that 
weekend was considered a long weekend.

Details of home-team (Ajax Cape Town, Kaiser Chiefs, 
Orlando Pirates and Bafana Bafana) soccer matches were 
entered into the spreadsheet. Whether the team played at home 
or away was recorded, along with whether the team won, 
lost or drew the match. Archived Ajax, Chiefs and Pirates 
results were obtained from the PSL website, and archived 
Bafana results were obtained from the South African Football 
Association website.

Data regarding temperature and precipitation in Cape Town 
for the study period was obtained via personal correspondence 
with the South African Weather Service.

  
Statistical Analysis
Average daily attendances for IPV-related injuries and MVCs 
were compared across various temporal factors. Poisson 
regression models were fitted using Stata 13 (StataCorp. 
2013. Stata Statistical Software: Release 13. College Station, 
TX: StataCorp LP), and used to express the relative incidence 
of attendances. These results were then expressed using 
incidence rate ratios (IRRs). 

Results  
In total, 16 706 attendances were recorded over 1 074 shifts. 
Of these, 7 350 (44%) attendances were due to injuries 
sustained as a result of interpersonal violence (IPV), and  
3 188 (19%) were due to MVCs (Figure 1).

When looking at the averages for total numbers of patients 
presenting for all trauma types, it is clear that, on average, 
the weekends are busier than the weekdays. In general, the 
quietest shifts fall in the middle of the week (Tuesdays through 
Thursdays), with the night shifts being less busy than the day 
shifts (Figure 2). The fact that Mondays tend to be busier than 
other week days may represent delays in presentation after 
weekend incidents, possibly due to long waiting times at district- 
and secondary-level institutions and ambulance availability. 

Motor Vehicle Collisions
Temporal relationships
Comparing day shifts to night shifts, incidence of MVC-
related injuries decreased by 14% (95% CI 0.79–0.95) on night 
shifts compared to day shifts during the week. On ordinary 
weekends and public holidays, there was no statistically 
significant difference in attendances for MVC-related injuries 
between day and night shifts. However, on long weekends 
attendances for MVC-related injuries increased by 93% (95% 
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CI 1.10–3.32) at night compared to the day, and if the last day 
of the month fell on a weekend, attendances for MVC-related 
injuries increased by 156% (95% CI 1.14 – 5.65) on the night 
shift compared to the day shift.

Comparing week shifts to weekend shifts, there was no 
statistically significant difference between attendances for 
MVC-related injuries on an ordinary weekday and weekend 
day shift, but weekend nights saw a 66% (95% CI 1.24–2.21) 
increase in these injuries compared to week night shifts. 
Regarding public holidays, if the holiday fell on a weekday 
there was a 59% (95% CI 0.17–0.98) decrease in attendances 
for MVC-related injuries on the day shift compared to a 
normal weekday, and if the holiday formed part of a long 
weekend there was a 39% (95% CI 0.44–0.99) decrease in 

these types of injuries. Night shifts on public holidays and 
long weekends showed no statistically significant difference 
in attendance for these kinds of injuries when compared to 
ordinary week nights. Regarding month end, there was a trend 
towards increased MVC-related injuries at night if the last 
day of the month fell on a weekend, but this did not achieve 
statistical significance (CI 0.593–9.165) (Table 1).

Weather Relationships
The presence of rain on a particular day resulted in a 12% 
(95% CI 1.002–1.249) increase in attendances for motor 
vehicle-related injuries on that day.  Change in temperature 
resulted in no significant change in the number of attendances 
(Table 1).
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Figure 1. Number of attendances in each trauma category for 
the study period

Table 1. Incidence rate ratios for Motor Vehicle Collisions                              

 MVC IRR Lower CI Upper CI

(Intercept) 2.742 2.224 3.381
Weather
Precipitation (Rain vs. no 
rain)

1.118 1.002 1.249

Max Temp 0.999 0.991 1.008
Night vs Day	
Weekdays 0.863 0.788 0.945
Weekends 1.274 0.995 1.632
Weekend vs Weekday
Day time 1.122 0.985 1.278
Night time 1.656 1.243 2.207
Long Weekends
Night vs. Day 1.909 1.096 3.323
vs. Weekday:  Day Time 0.655 0.435 0.985
vs. Weekday:  Night Time 1.448 0.605 3.464
Public Holidays
Night vs. Day 0.506 0.113 2.270
vs. Weekday: Day Time 0.412 0.173 0.978
vs. Weekday: Night Time 0.241 0.025 2.350
Month-end Weekend
Night vs. Day 2.540 1.142 5.646
vs. Weekday: Day Time 0.792 0.409 1.534
vs. Weekday: Night Time 2.331 0.593 9.165
Month-end Weekday
Night vs. Day 1.138 0.627 2.065
vs. Weekday: Day Time 0.783 0.520 1.177
vs. Weekday: Night Time 1.032 0.414 2.573
Religious holidays
Night vs. Day 0.962 0.590 1.568
vs. Weekday: Day Time 1.387 0.998 1.929
vs. Weekday: Night Time 1.546 0.747 3.200

Figure 2. Average number of total patients per shift for study 
period 
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Interpersonal violence-related injuries
Temporal Relationships
Attendances for IPV-related injuries increased for nighttime 
shifts compared to daytime shifts for both ordinary weekdays 
and weekends (Figure 3). During the week, night shifts see 
44% (95% CI 1.35–1.54) more IPV-related injuries, and on 
weekends night shifts see 30% (95% CI 1.10–1.54) more IPV-
related injuries compared to daytime shifts. Peculiarly, when 
looking at attendances for IPV-related injuries for night versus 
day shifts on public holidays, long weekends, and weekdays 
or weekends that fell on the last day of the month, there was 
no statistically significant difference.

Shifts on weekends are also busier than weekday shifts 
from an IPV perspective. Weekend day shifts see 130% (95% 
CI 2.10–2.51) more IPV-related injuries than daytime shifts 
during the week, and weekend night shifts see 107% (95% 
CI 1.7–2.5) more IPV-related injuries than weeknight shifts. 
This effect is particularly pronounced on weekends that fall on 
the last day of the month, where the day and nights shifts see 
an increase of 165% (CI 1.88–3.7) and 127% (CI 1.11–4.6) 
compared to their weekday counterparts, respectively. When 
the last day of the month falls on a week day, there is no 
statistically significant change in the numbers of IPV-related 
injuries compared to other week days. 

Regarding IPV-related injuries, long weekends show a 
similar trend to ordinary weekends: the day shifts see a 128% 
(95% CI 1.85–2.82) increase compared to ordinary weekday 
shifts, and the night shifts see a 103% (95% CI 1.31–3.16) 
increase compared to ordinary week night shifts. If a public 
holiday does not form part of a long weekend, there is no 
significant difference in the number of IPV-related injuries on 
either the day or night shifts compared to corresponding shifts 
on an ordinary week day (Table 2).

Weather Relationships
The presence or absence of precipitation results in no 
significant change in attendances due to IPV-related injuries. 

The lowest maximum temperature recorded for the study 
period was 8 °C. It was found that for every one degree 
increase in the maximum temperature for the day, there was 
a 1% increase attendance for IPV-related injuries (95% CI 
1.01–1.02)

Soccer Matches 
The volume of IPV-related attendances is not affected by 
whether or not a home or major team is playing a soccer 
match. This was found to be true regardless of whether the 
match was played at a local Cape Town stadium, whether or 
not the home team won (in the case of Ajax and Bafana Bafana 
games), and simply whether or not a match was played at all.

Discussion
Regarding interpersonal violence-related injuries, night shifts 
are busier than day shifts, and weekend shifts are busier than 
weekday shifts. Long weekends show a similar attendance 
pattern to normal weekends, but if a weekend falls on the 
last day of the month it is significantly busier than the others. 
This supports the anecdotal belief that assault times are 
highest when people have recently been paid, and aligns with 
international literature which shows that trauma units are 
generally busier at night,6 on weekends,6 and on the evenings 
before public and religious holidays, with a particular spike 
on New Year’s Eve.7  Assaults, in particular, occur more 
frequently at night and on weekends.7,8

Weekends (and particularly month-end weekends) are likely 
busier from an IPV point of view than weekdays for several 

Figure 3. Average interpersonal violence-related attendances for day and night shifts Average number of total patients per shift 
for study period 
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reasons. Chief among these is the fact that heavy alcohol 
consumption (which plays a large role in the presentation 
patterns at the unit, where it was found that alcohol was 
implicated in between 23% and 68% of IPV-related injuries9) 
is associated with increased violence.8 There is evidence that 
alcohol consumption increases on weekends10 and around 
payday.11 In addition, it is possible that increased interaction 
with others outside of the formal constraints of the work 
environment predisposes to increased assault.12

Although warmer temperatures seem to result in increased 
levels of assault, precipitation plays no role. This fitted with 
studies showing increased numbers of trauma unit visits in 

‘good’ weather (warm and dry with long daylight hours),13 
assault and violent crime in particular being been shown to be 
related to increasing temperatures.14

This audit also found that major soccer matches and the 
outcomes thereof had no impact on levels of interpersonal 
assault. This is not in keeping with international findings, 
where both local and international home-team sport matches 
are related to increased numbers of assaults.7,15 One local 
study from Cape Town demonstrated fewer trauma-related 
emergency department visits during the FIFA 2010 World 
Cup.16 This discrepancy between our findings and international 
findings could possibly be explained by a few things. Firstly, it 
is possible that South Africa in general and the Western Cape 
in particular has a higher ‘baseline’ level of IPV than countries 
that do demonstrate a spike in IPV on big soccer days, and that 
assaults that are related to soccer matches and their outcomes 
are masked by all the other assaults that would have occurred 
anyway. Secondly, South Africans have fairly varied interest 
in sport (they enjoy rugby and cricket in addition to soccer, 
and are also keenly interested in international soccer leagues 
as well as local ones), and assault spikes related to these many 
other sporting activities were not picked up by this data set.

Regarding MVCs, attendances were more numerous during 
weekday dayshifts than weeknight shifts. This may represent 
the fact that many MVCs occur during work hours, amongst 
people who are using roads during high-traffic periods. 
Weekend nights showed increased attendances compared to 
weeknights, and nightshifts on long weekends and month-end 
weekends were busier than dayshifts. International literature 
showed an increase in numbers of MVCs at times of poor 
visibility such as at night,17 and on weekends6,17 with increased 
fatality at these times.17  South African data shows that MVCs 
increase during the school holiday months.4

The nighttime increase in MVCs outside of the working 
week when traffic volumes are expected to be lower may 
represent MVCs that occur at times when people are driving 
more recklessly or whilst intoxicated (alcohol is implicated in 
16.8% of MVC-related admissions to this unit).9

Rain results in increased numbers of MVCs, likely due to 
slippery roads and poor visibility resulting in more dangerous 
driving conditions. Rainfall intensity has been shown to be 
significant in predicting both crash incidence and severity.17

Study Limitations
This study gives insight into when busy times are expected 
and what types of trauma are likely to predominate. There still 
is a lot to learn, however, with regards to presentation patterns 
at this unit and others. The Trauma Unit at Groote Schuur is 
a tertiary level unit, and as such the patterns seen at this unit 
may not reflect those seen at district or secondary-level units. 
Also, this study looked only at absolute numbers of patients 
and not at trauma severity, and trends regarding this may 
be an area for further study. There are also other temporal 
factors that could be looked at. The period for which data was 
collected includes only one New Year’s Eve, and so it was not 
possible to establish whether New Year’s Eve (or Day) had 
any particular effect on trauma attendances. Also, the study 

Table 2. Incidence rate ratios for Interpersonal Violence                            

IPV IRR Lower CI Upper CI

(Intercept) 3.545 2.870 4.378
Weather
Precipitation (Rain vs. no 
rain)

0.980 0.906 1.060

Max Temp 1.011 1.005 1.017
Night vs Day	
Weekdays 1.440 1.347 1.540
Weekends 1.302 1.102 1.538
Weekend vs Weekday
Day time 2.294 2.097 2.510
Night time 2.073 1.715 2.506
Long Weekends
Night vs. Day 1.282 0.955 1.722
vs. Weekday:  Day Time 2.288 1.853 2.824
vs. Weekday:  Night Time 2.036 1.313 3.157
Public Holidays
Night vs. Day 1.002 0.534 1.878
vs. Weekday: Day Time 1.264 0.807 1.982
vs. Weekday: Night Time 0.879 0.320 2.416
Month-end Weekend
Night vs. Day 1.394 0.930 2.089
vs. Weekday: Day Time 2.658 1.881 3.756
vs. Weekday: Night Time 2.270 1.110 4.643
Month-end Weekday
Night vs. Day 1.229 0.794 1.902
vs. Weekday: Day Time 1.102 0.825 1.473
vs. Weekday: Night Time 1.067 0.570 1.997
Religious holidays
Night vs. Day (for religious) 0.985 0.713 1.360
vs. Weekday: Day Time 2.368 1.891 2.964
vs. Weekday: Night Time 2.268 1.109 4.638
Soccer Match Results 
Draw or Loss vs. Win 0.911 0.762 1.090
No Game vs. Win 0.893 0.777 1.026
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only looked at ‘day’ and ‘night’ shifts: it may be useful to 
analyse hour-to-hour trends, as well as the impact of delays in 
referrals due to long waiting times at district- and secondary-
level facilities or low ambulance availability. Finally, missing 
trauma logs have created an unfortunate temporal gap in this 
data.

Conclusion
It is possible to use temporal and some weather factors to 
predict which trauma unit shifts will be busier and which 
will be quieter, and what kinds of injuries can be expected. 
Although this study confirms many long-held beliefs about 
busy times in the unit, it provides data that should allow 
not only the trauma unit but also other pre- and in-hospital 
services to prepare appropriately for busy shifts. An analysis 
of trauma severity trends may be particularly useful to predict 
when high-resource areas such as the operating theatres 
and intensive care unit will be in most demand. In addition, 
the data should also be useful to those involved in trauma-
prevention, such as the traffic and police services.
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