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Background: Overcrowding is a global problem in emergency medicine. This study examined an approach to this problem at a 
central hospital.
Methods: A prospective observational study was done to provide a cross-sectional profile of patients triaged away from the 
emergency unit (EU) and to evaluate their outcome by telephonic survey.
Results: 549 patients were triaged away during the study period. There was no significant difference in the number of male 
and female patients in the sample. Female patients were significantly younger than males (p  =  0.0399). The most common  
complaint was abdominal pain followed by extremity complaints. Females complained more of abdominal pains (OR 1.87, 95% 
CI [1.13–3.12]; p 0.0094), and males had more extremity complaints (OR 2.42, 95% CI [1.45–4.09]; p = 0.0003). Only 42 patients 
were available for telephonic follow-up; 66% of them received care on the same day at another treatment facility. No patients 
who were available for follow-up had died due to their presenting complaint or needed to be referred back.
Conclusions: The typical patient triaged away was a 40-year-old female from the hospital’s referral area with abdominal pain. 
This study indicated that the method of triage may be safe to determine which patients can be diverted from a central hospital 
to a lower level of care. There were various limitations to this study; hence, the findings of this study should be interpreted with 
caution.
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Background
Overcrowding in emergency units is a global and common  
phenomenon. Asplin et al.1 developed a conceptual model that 
partitions emergency unit crowding into three interdependent 
components: input, throughput and output. Different factors in 
each of these components have been highlighted in studies as 
factors contributing to crowding.2–4 A study by McCabe5 found 
that access block is the most important factor leading to  
crowding in the North American setting.

Inappropriate use of the emergency unit by non-critical patients 
was not found to be a major cause of crowding in some studies, 
but this was not tested in South Africa.1,6 A study done at New 
Somerset Hospital in Cape Town concluded that many  
low-priority patients are being seen in the emergency unit and 
should be managed by primary health care level staff.7 Other 
studies have also shown that emergency units often treat  
patients who can be treated at primary care centres.5,8,9

Based on the above it would appear that long waiting times and 
expenditure at emergency units in South Africa could probably 
be reduced if non-critical patients presenting to an emergency 
unit could be referred to primary health care facilities.

Proven guidelines need to be in place to ensure that this denial 
of care in the emergency unit is not detrimental to the patient. 
Such guidelines currently do not exist in South Africa. Previous 
investigators have looked at ways to identify non-urgent  
patients in the emergency unit.

Versedi examined the use of the Canadian Triage Scale (CTS) as a 
tool to determine which patients can be sent away from the 
emergency unit.10 The results of this study showed that based on 
the CTS alone up to 17% of patients who needed emergency 
care would have been referred away. The study further  
determined that low-priority patients did not significantly  
contribute to emergency unit overcrowding. The author  
concluded that using the CTS as a tool to triage patients away is 
measurably unsafe and does not contribute to reducing  
emergency unit overcrowding.

Derlet et al.11 identified a subset of patients that can be safely 
triaged out of the emergency unit without any adverse  
outcomes based on certain criteria.

The criteria used in this study included vital signs, certain  
high-risk indications (severe pain, chest or abdominal pain,  
inability to walk, age < 16, high-risk condition), a focused clinical 
examination based on complaint and a list of non-emergency 
chief complaints. These criteria are very similar to criteria used in 
the South African Triage Scale (SATS).

The SATS uses a modified version of the Medical Early Warning 
Score (MEWS) as basis for triage. Previous studies have shown 
that MEWS scores of 5 or more were associated with increased 
risk of death and ICU admission.12 A MEWS score of 5 or more 
would correlate with a SATS orange category (available from 
http://emssa.org.za/sats/). It follows that these patients could 
not be safely triaged out of an emergency centre.
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Patients with a SATS category of yellow or green can possibly be 
triaged to other treatment centres but no studies exist that show 
a correlation between these categories and disposition or  
outcome.

A recent study assessed the need for hospital admission by the 
Cape triage discriminator presentations.13 These discriminators 
also form part of the South African Triage Score. In this study the 
discriminators were inferior to the Simple Clinical Score (SCS) to 
predict outcome. The discriminator list classified nearly all  
patients in the high-risk group based on the SCS as urgent or very 
urgent (orange or red). Of 60 patients classified as low risk based 
on the SCS only 13 had delayed classifications based on the  
discriminators (green or yellow). The study concluded that the 
discriminator list predict soutcome poorly.

This study was undertaken to test the current practice at Steve 
Biko Academic Hospital, which is similar in some regards to  
procedures used during the study of Derlet et al.11

Methods
This prospective observational descriptive study was performed 
at Steve Biko Academic Hospital, a central-level state hospital in 
Gauteng, South Africa. A consecutive sample of adult patients 
presenting to the emergency unit and triaged away to another 
treatment facility during a four-week period from July 4, 2011 to 
July 31, 2011 was included in this study. During this period 549 
adult patients were selected and included for analysis.

Patients presenting to the emergency department and not in 
need of immediate care were seen by a triage nurse who  
obtained a history from the patient. Vital signs were recorded and 
the patients were scored using the South African Triage Score. All 
patients were then assessed by a doctor on duty to decide  
whether the patient still needed to be seen in the emergency  
unit or referred to another treatment facility. The general  
recommendation in this unit is that only patients in the green and 
yellow categories should be considered for such a triage referral.

Patients triaged away from the emergency unit who provided 
consent and a contact telephone number were contacted after at 
least three days to determine the outcome of their condition.

Adverse outcomes were defined as:

•  death of the patient within 72 h due to the same condition;

•  admission of the patient to a same-level treatment facility;

•  referral to a specialist for the same condition.

Patients were also asked if they did seek further medical care on 
the same day after being referred away from the emergency unit. 
All patients deflected away from the emergency unit received a 
triage note with a management plan including which alternative 
health care facility to attend. Hence it was expected that most of 
them would attend an alternative facility.

Clarification of the selection of adverse outcomes: A system where a 
patient is denied emergency care and dies within three days due 
to the presenting complaint would be undesirable. The system 
used to decide which patients to send away should be sensitive 
enough that no patients with life-threatening conditions are  
triaged away. However, it should be noted that in the setting 
where the study was conducted, admission of terminally ill  
patients to the central hospital with limited beds would be  
inappropriate and referral to more appropriate facilities should 
be made. In the setting of this study a district hospital is available 
for such patients, located within walking distance of the central 
hospital.

The triage system should thus ideally identify patients who need 
the expertise of a central hospital and not necessarily a lower  
level hospital. Referring patients away only for them to be  
referred back on the same day for central hospital care would be 
undesirable.

Data from the triage forms and answers from the telephonic  
follow up were entered into an electronic database (Access 2007) 
and then exported to Excel 2010 and PSPP for further statistical 
analysis.

Ethics
The study was approved by the Ethics Committee of the  
University of Pretoria. During the period of the study all patients 
presenting to the emergency unit for triage were given an  
option to participate in the study. Those patients who chose to  
participate completed a patient information leaflet and consent 
form before being included in the study. Patients who chose not 
to participate were not penalised in any way. In order to maintain 
patient confidentiality no identifying personal information was 
recorded on the data-capturing sheet.

Results
A total of 549 adult patients were triaged away to other treatment 
facilities during the study period. Table 1 shows the basic  
demographics of this group. There was no significant difference 
in the number of males and females being triaged away. Female 
patients were significantly younger than males (p = 0.039).  
The graph showing the age of patients triaged away from the unit 
was positively skewed. Unfortunately data are not available  
to compare whether this reflects the normal distribution of  
patients presenting to the emergency unit or whether a higher 
percentage of younger people are triaged away.

The areas in which the patients live or work were compared with 
the guidelines for referral areas in Gauteng as issued by the  
Department of Health. Results are shown in Table 2. Most patients 
came from within the referral area of the hospital.

Figure 1 shows the distribution of patients during the study  
period at different times of the day. The graph of triage times 
showed a bimodal distribution with most patients triaged away 
between 8 am and 11am, and 7 pm and 8 pm. This follows the 
perceived normal pattern of busy times in the emergency unit  
although no data exist to support this view.

Table 1: Patient demographics (n = 549)

Male Female
n 254 295

Age: mean (SD) 43.34 (17.82) 40.25 (17.29)

Age: median (IQR) 41 (28–54) 36 (26–52)

Note: Overall mean age is 41.68 years (SD 17.59), median 39 years (IQR 
26– 53).

Table 2: Living area (n = 549)

Inside referral area 415 (75%)

Outside referral area 125 (23%)

No living area supplied 9 (2%)
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Figure 2 shows the number of patients triaged away per day  
during the study period. There were four days on which  
significantly more patients were triaged away than normally. This 
was on July 9, 11, 22 and 24. On four days significantly fewer  
patients than normal were triaged away. This was on July 14, 15, 
19 and 26. It is unclear why there was a deviation from the mean 
on these days.

Figure 3 shows the number of patients seen on each day of the 
week. An average of 19 people per day were triaged away to  
other treatment facilities. No significant deviation from the mean 
was seen for specific days of the week.

Table 3 gives the breakdown of triage categories. Most of the  
patients in the study had a South African Triage Scale (available 
from http://emssa.org.za/sats/) category of green. The second 

most common category was patients to whom no triage category 
was assigned, then those with a yellow triage score, then orange 
and lastly red.

The main complaints of patients were reduced to common  
categories. The most common complaint was abdominal pain  
followed by extremity complaints. Results are given in Table 4.  
Females complained more of abdominal pains (OR 1.87, 95% CI 
1.13–3. 12) and males had more extremity complaints (OR 2042, 
95% CI 1045–4.09); p = 0.0003.

Only 42 (7.65%) patients completed the consent form  
with a contact number for follow-up. These patients were  
contacted by telephone and asked about their further  
medical care. The questions that were asked are listed in  
Table 5.
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Discussion
This study showed that the typical patient triaged away was a 
40-year-old female, from within the hospital’s referral area, with 
abdominal pain. Most patients referred to other facilities initially 
received a SATS triage category of green and sought further  
medical care on the same day at the site referred to. Female  
patients complaining of abdominal pain were the most common 
type of patient triaged away for alternative care. Conversely most 
male patients who were triaged away had minor extremity  
complaints. This difference may be due to the higher rate of  
trauma in male patients and the higher rate of pelvic problems in 
female patients.

No negative outcome to patients deflected from the emergency 
unit was detected in this study. None of the patients with a green 
or yellow category had an adverse outcome at the time of  
follow-up. This finding seems to support the current practice of 
selecting patients with these triage outcomes to be seen at other 
treatment facilities. It also lends support to the view that  
emergency unit crowding could be due to people using the 
emergency unit rather than more suitable primary care facilities 
as stated by Hodkinson et al.7 However, these conclusions must 
be viewed with caution based on the small number of patients 
available for follow-up.

A further problem was the significant number of forms that had 
no triage category assigned. The exact reason why this occurred 

The outcome of the patients triaged away and available for  
follow-up is given in Table 6. Of the 549 patients included in this 
study only 42 patients completed the consent form for telephonic 
follow-up and provided a telephone number. Of these patients 
only 31 completed the telephonic questions. Unfortunately some 
of the telephone numbers provided were incorrect, telephone 
numbers were for residences were patients did not permanently 
reside or there was no answer at the number despite several  
attempts. Only 22 of the 263 patients with a green triage  
category, none of the 67 patients with a yellow triage category, 1 
of the 23 patients with an orange triage category, 1 of the 2  
patients with a red triage category and 7 of the 194 patients  
without a triage category provided information on outcome. This 
low number of patients limits the conclusions that can be drawn 
from the outcome data.

Table 3: Triage categories

Total %
Green 263 47.91

Yellow 67 12.20

Orange 23 4.19

Red 2 0.36

Blank 194 35.37

Total 549 100

Table 4: Common presenting complaints

Female Male n %
Abdominal pain 59 30 89 16.21

Extremity complaints 29 53 82 14.94%

Chest pain 28 17 45 8.2

Coughing 8 21 29 5.28

Headache 16 11 27 4.92

PV bleeding 26 0 26 4.73

Back pain 13 11 24 4.37

Difficulty in breathing 16 8 24 4.37

Vomiting 9 8 17 3.10

Others

Table 5: Telephone questions

Did you go to the referred hospital on the same day?
Did the you/the patient die from the presenting complaint within three days?
Were you admitted to another hospital within three days?
Were you seen by a specialist for your complaint?
Were you referred back to the same hospital for specialist care?

Table 6: Outcome of patients triaged away (n = 42)

Green Yellow Orange Red None Total
Same day medical care 22 (52.38%) 0 1 (2.38%) 0 6 (12.77%) 29 (69.05%)

Died 0 0 0 0 0 0

Admission 0 0 0 1 (2.38%) 1 (2.38%) 2 (4.76%)

Specialist 0 0 0 0 0 0

Referral back to hospital on same day 0 0 0 0 0 0

Unreachable 7 1 0 0 3 11 (26.19%)

Total 29 1 1 1 10 42
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confirm this. The high number of patients that were triaged away 
may reflect a failing primary health care system. The reasons  
why patients with primary health care problems present to a  
tertiary hospital needs to be explored with further research.

Only 7% of patients were available for telephonic follow-up.  
Other similar studies with telephonic follow-up resulted in  
follow-up rates of 37% and 40%.11 The low rate of follow-up might 
be a result of patients misunderstanding the patient information 
leaflet and believing that providing a telephone number might 
result in them being sent to another treatment facility. In  
planning further research in this area it should be taken into  
account that telephonic follow-up of patients often results in  
suboptimal numbers. An alternative to this approach would be to 
conduct a larger study over a longer period of time to obtain a 
larger more representative sample of patients to assess.

Limitations
One of the major limitations in this study was the inability to  
obtain consent from more patients to provide follow up on their 
patient care.

A number of patients who were triaged away and gave consent to 
be contacted could not be reached. Some of these patients may 
have had an adverse event that could not be recorded.

Most of the patients in this study (who were triaged away) were in 
the green triage category. This category was determined by a 
nursing assessment using the SATS score followed by a medical 
assessment. It was noted that many of the patients had  
discriminators such as abdominal pain that should have pushed 
them into a higher triage category. Some of these cases may have 
been kept in the lower triage category due to clinical judgement 
but many probably indicate incorrect triage assignment. The  
effect of these cases of incorrect triage category assignment is 
uncertain. A significant number of patients also did not have a 
documented triage category assigned to them.

The findings of this study are further limited by the short period 
of data collection. There are only a number of cases known to the 
institution where the study was conducted of bad outcome after 
patients were triaged away over a number of years of this  
practice. A longer study period would be more likely to have  
included such an adverse outcome and allow examination of  
possible causes.

As this study looked only at those patients triaged away from the 
unit it is not known whether patterns observed in these patients 
mirror those of all patients seen in the unit. This study aimed only 
to describe the profile of patients triaged away and not the  
differences between those admitted and discharged.

Only adult patients were included in this study and thus no  
conclusions can be made about triaging children away from an 
emergency unit.

Data were only collected at a tertiary hospital where there is  
relatively easy access to a primary health care facility and district 
hospital. This ‘safety net’ is not applicable in many other locations, 
thus limiting the generalisability of the findings of this study.

Data obtained from the triage forms were often incomplete or  
incorrect, limiting the conclusion that can be made from these 
data regarding the SATS as an aid in deciding on patient  
deposition.

was unclear. Many cases appeared to be in triage category green 
where the triage nurse may have considered it unnecessary to 
document the triage colour. It was further noted that the triage 
category was incorrectly assigned on many forms. For example, 
abdominal pain should push a patient in category green up to 
category yellow. Many patients with abdominal pain were still 
given a green triage category. Although most of these cases  
reflect an error in the triage category assignment process some 
may reflect a clinical judgement call. The double assessment  
system used at the hospital allows patients to be moved from a 
higher to a lower triage category based on the final medical  
assessment. This assessment follows the nursing assessment.

It was of concern that a number of patients with an orange and 
red triage category were referred to other treatment facilities. The 
current South African Triage Score recommends treatment within 
10 min as a goal for patients with an orange triage category and 
immediate treatment for patients with a red category. Sending a 
patient to another treatment facility, even when close by, would 
in all cases result in delaying treatment by more than 10 min. 
Some of the patients in the orange category and both the  
patients in the red category probably reflect clinical decision  
errors of the triage officers involved. These kinds of clinical  
decision errors are picked up by research and reflect the  
importance of audit and feedback to triage officers in order to 
limit mistakes. Although some of these patients may have had 
terminal conditions such as end-stage cancer or HIV disease and 
could thus have been appropriately sent to the nearby district 
hospital for end-of-life care it can still be argued that they should 
have been stabilised witdhin the emergency unit prior to being 
sent away.

In contrast to the study done by Diensburg-Stanwood et al.9 
where only 40% of patients attended another treatment facility, 
almost 66% of patients in this study did seek medical treatment 
on the same day at another treatment facility. In the study by  
Darlet et al.11 42% of patients received care on the same day. The 
observed difference could be due to the physical set-up at the site 
where the study was conducted where a district hospital  
emergency unit with 24 h service and a primary health care clinic 
are located adjacent to the study site and within walking distance. 
A further reason might be the type of patients triaged away. In 
the study done by Darlet et al.11 symptoms such as abdominal 
pain and chest pain excluded patients from being triaged away 
while many patients triaged away in this study had such  
complaints. Further reasons why such a high number of patients 
sought help on the same day may include the provision for a 
management plan on the triage form. The medical assessment 
and discussion may have motivated patients to seek help on the 
same day.

It would appear that overcrowding in this EU could be averted or 
improved if primary healthcare facilities were better used. Public 
awareness programmes on when to use the EU and when to use 
a primary healthcare facility are lacking and may improve public 
understanding of how to correctly access healthcare facilities and 
family medicine practices rather than the EU.

Previous studies have found that triaging patients away from the 
emergency unit does not reduce crowding.8,13 In this study an  
average of 19 patients per day were triaged away. This may have 
had a significant impact on the reduction of crowding in the 
emergency unit but no data are available to support this view. 
Further study into emergency unit length of stay and factors  
affecting crowding in this specific setting need to be done to  
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Conclusions
Based on the foregoing results and discussion the following  
conclusions are made:

•  The profile of patients in this study indicates that the typical  
patient triaged away from this unit is a female in her mid-thirties 
to forties with abdominal pain. Males commonly had extremity 
injuries. These patients came from within the hospital’s referral 
area and mostly presented during office hours or the early 
evening.

•  While findings of this research seem to support the safety of the 
current practice at the site of the study, significant limitations 
such as loss to telephonic follow-up and incorrect assignment 
of triage category mandate that the results should be  
interpreted with caution. Further research with better follow-up 
is needed to confirm or reject this finding.

•  The referral of patients with an orange or red triage category is 
ethically questionable and probably reflects clinical error in 
many cases. It also emphasises the importance of triage audit to 
pick up these cases in order to assist triage officers to recalibrate 
and improve their practice. Retraining of staff performing triage 
and frequent audit of triage statistics is recommended to  
improve the quality of SATS scoring and the data available for 
research.
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