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ABSTRACT
Background: Triage of paediatric patients pose a unique challenge due to several factors

such as need for special communication skills for providers and difference in response to
physiological stressors in paediatric population. While several region’s specific validated
triage systems exist in the world, Tanzania lack context —appropriate, validated triage tools.
Emergency Medicine Department (EMD) at Muhimbili National Hospital (MNH) in
Tanzania uses a local triage system based on emergency severity index whose performance
in relation to other triage systems is unknown.

Objective: To compare the performance of local, Australasian, Manchester, Canadian and
South African triage scale in predicting outcomes below the age of 5 years with non-
traumatic medical complaints presenting to the MNH-EMD

Methodology: This was prospective descriptive study of Paediatric patients presenting to the
EMD-MNH, from November 2017 to April 2018. Purposively designed data collection form
was used to record patient’s clinical records, and relevant information for triage purpose
according to Local triage system (LTS), Canadian Triage and Acuity Scale (CTAS),
Australasian Triage Scale (ATS), Manchester Triage Scale (MTS) and South African Triage
Scale (SATS). Descriptive statistics was used to summarise data and analysis was done using
counts, frequencies, median and quartiles. Sensitivity, specificity, positive and negative
predictive values were calculated to determine the ability of the triage scales in predicting
need for admission and 24hrs mortality.

Results: A total of 384 paediatric patients who received triage at EMD-MNH by LTS were
studied, their median age was 17 months (Interquartile range 7-36 months) and 211 (54.9%)
were male. Using LTS, 67 (17.4%) patients were triaged in emergency (level one), 291
(75.8%) in priority (level 2) and 26 (6.8%) in queue (level 3) categories respectively. Among
67 patients who were triaged level 1 by LTS, only 36 (53.7%) and 25 (37.3%) of them were
identified as level one by SATS and MTS respectively. Only 26 (6.8%) were triaged least
urgent patients by LTS, SATS identified 21(80.8%) of them as least urgent. There is high
sensitivity (80-100%) and specificity (79.9 -80.2%) in predicting mortality while sensitivity
for predicting admission was found to be low (27.1- 28.4%) among all triage scales. The
urgency to medical care was better predicted by MTS, CTAS, ATS and SATS (all had
sensitivity of 100%) compared to LTS (sensitivity 80%).

Conclusion and Recommendation: There is performance variations among LTS and other
triage scales in predicting need for admission, mortality and waiting time among Paediatric
population. Further studies are needed to determine the reliability and validity of the triage

tool suitable in our settings.
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DEFINITION OF KEY TERMS

Triage: Is the process of sorting and filtering patients based on medical priority (1)
In emergency department, “triage” refers to the methods used to assess patients’ severity of
injury or illness within a short time after their arrival, assign priorities, and transfer each

patient to the appropriate place for treatment (2).



1.0 INTRODUCTION

1.1 Background

Triage is the process of determining the priority of a patient to medical care based on the
urgency and severity of their condition so as to optimize outcome (3,4). This process involves
categorizing patients by urgency levels based on their medical complaints, vital signs,
symptoms and available resources (4). The process of triage has several key advantages
including quick identification of patients who need immediate attention and hence improving
patient outcomes by avoiding delay (5). Furthermore, the process also helps in organizing,
monitoring, evaluating and determining the department resources that patient might need

based on urgency level (6,7).

The concept of triage was first introduced in the context of mass casualty incidents during
the Napoleonic war (8). Triage systems were then adapted to use in civilian Emergency
Medicine Departments (EMDs) by 19 60s as first recorded use of systematic triage in an
EMD in USA (6,8). In 1970s the Ipswich Triage Scale (ITS) in Australia was introduced,
which later was validated and adopted as the National Triage Scale (NTS) in 1993 and then
validated as Australasian Triage Scale (ATS) (8). Development of ATS paved the way to the
development of Canadian triage and acuity scale (CTAS) and Manchester Triage Scale

(MTS) (8,9).

Development of EMDs has come at a time when both demand and overcrowding have risen.
These facts couple with inappropriate presentation at EMD with complaints not warranting
emergency care and the inherent unpredictability of most warranted presentations results in
prolonged waiting time for patients. Emergency Medicine Department triage is thus essential

in order to optimize patients’ waiting times and resource allocation (4).

Worldwide, several systems have been developed to make the process of triaging at EDs

more uniform. In all of these systems, patients are assigned the acuity level with the lowest



number being the most urgent (9,10). In some cases, the triage system is a single algorithm,
while in others there are multiple algorithms based on the age and chief complaint. Such
systems include Emergency Severity Index (ESI) that was developed in 1999 and widely
used in United States (US). This triage system differs from other triage scales in that, it
determines the patient’s urgency based on the condition as well as predict the number of

resources patient might use depending on the urgency level (7,11).

In United Kingdom (UK), Manchester triage scale is currently in use (9,12). It originated
from Manchester triage group and it differs from other triage scales in that it uses a flow
charts in making decision with regard to presenting complaint(9). In Australia, the ATS is
the widely used triage scale at EDs of Australia and New Zealand(9). It is a five level, highest
acuity being denoted by low number (13). In Canada, the Canadian association of emergency
physicians developed the Canadian Triage and Acuity Scale (CTAS), which is 5-level triage
scale. It was originated, but slightly differed from the ATS. This triage scale is widely
implemented in Canada, and the urgency level of the patient is determined by both the

severity of injury and the physical findings of the patient (9).

In Africa, the Cape Triage Group of Cape town developed the first triage system which was
known as Cape Triage Score (CTS), and was validated in 2006 and adopted throughout South
Africa as the South African Triage Scale (SATS) and is widely used throughout South Africa
(8,10). Unlike ATS, MTS and CTAS, this system has four levels(9,10). It uses triage early

warning scores (TEWS) to predict the acuity level(14).

Triaging in paediatrics has been challenging due to some factors such as the need for special
communications skills and different response to physiological stressors such as dehydration
and infections (11). To overcome this, several triage systems have been adapted, developed
or modified to improve triaging in children (15). Unlike MTS, ATS and ESI which have been

modified to accommodate paediatric population(16-19), CTAS and SATS have developed



specific tools for paediatric use (20,21).

In Low-income countries (LIC), WHO developed a tool known as Emergency Triage,
Assessment and Treatment (ETAT) and is widely used in these countries (22). This triaging
system is based on presenting complaints, signs and symptoms. Patients are triaged as
emergency if they have emergency signs such as airway obstruction, convulsion and loss of
consciousness. These patients are expected to be seen immediately (4,22). Any child
presenting with at least one of the following symptoms / signs is triaged in urgent level (4,22).
In this category, patients have to be seen without further delay. Such symptoms are: high
temperature, very tiny baby (<2 months), trauma, severe pallor, severe pain, poisoning,
respiratory distress, restless child (irritable, lethargic), malnourished child, oedematous child,
patient sustained burn injury and child with urgent referral. All children presenting with

neither emergent nor urgent signs are triaged as queue and they can wait.

In Tanzania, acute intake areas have no formalized triage system that is in place, whereby
most health care facilities use ETAT tool for in-patient services (6). However in acute intake

areas, triage is still challenging (23).

To date there are few fully developed emergency departments, Emergency medicine
department of Muhimbili national hospital (EMD-MNH) being one of them. In this
department, the triage system used has been adopted from ESI and modified to suit our
population, whereby patients are categorized as emergency, priority or queue based on their
presenting complaint, symptoms and signs (22). However, despite being in use for more than
five years, little is known on the performance of the local triage system in comparison with
Australasian, Manchester, Canadian and South African triage scale in predicting outcomes

below the age of 5 years with non-traumatic medical complaints presenting to the MNH ED.



1.2 LITERATURE REVIEW
In a study done in 2006, by Robertson Steel et al on Evolution of triage systems, it has been
explained clearly that triage systems at ED have been adopted from mass casualty where by

the concept of triaging was introduced during mass casualty and in war (8).

Following its adoption, several systems have been validated for use in EDs. For instance, ESI
has been shown to correctly predict patients’ admission status. This has been shown in a
study done in 2001 by Paula Tanabe et al on Reliability and validity of scores on the ESI,

whereby high acuity level is associated with the increased likelihood of admission (24).

To date, there are four widely used systems namely ATS, CTAS, ESI and MTS. These
systems have been validated in HIC. This has been shown in a study done in 2010 by Michael
Christ et al on Modern triage in the emergency departments. In this study the author have

identified the existing systems and their validity (2).

These systems differ from one another, for instance, ESI differs from other systems in that
apart from predicting acuity level, it has the ability to predict number of resources that might
be used by patients with regard to acuity level as it has been shown by Tanabe et al in the

study done on the Emergency Severity Index(V3) (25).

In another study done by JU Young Lee et al on Validity of Canadian Triage and Acuity
Scale in predicting resource utilization, it has been shown that mortality, need of admission
and resource utilization increases significantly with increase in triage score, with sensitivity

and specificity of 97.9% and 89.2% respectively (26).

MTS differ from other systems in that, it is an algorithm—based approach, based on presenting

complaints as it has been explained in emergency triage education kit (27,28).

There has been some challenges associated with triage in paediatrics due to some factors

such as wide range of vital signs and physiological stressors (11). To overcome these



challenges, several triage tools have been validated for use in this population. In a prospective
observational study done by VVan Veen et al in 2008 on Manchester triage system in paediatric
emergency care, it has been found that MTS has moderate validity in paediatric emergency,
with much more over-triage than under-triage. The sensitivity and specificity was 63%, 79%,
respectively. This implied that 37% of paediatric patients were under-triaged while 21% were

over-triaged(17).

ESI use in paediatric population has been found to be reliable as shown in a study done in
Tabriz Iran by Jafari- Rouhi et al on The Emergency Severity Index, version 4, for paediatric
triage: a reliability study in Tabriz children hospital. From the study, the likelihood of
admission was found to increase with decrease in ESI level (p <0.0001) with significant
correlation between triage level and admission status in both paediatric triage nurse and

paediatric Emergency physician, (spearman coefficient 0.304, 0.407 respectively) (11).

In another study done by Jocelyn Gravel et al on Validity of the Canadian Paediatric Triage
and Acuity Scale in a tertiary care hospital, it has been shown that pedCTAS is a reliable tool
in paediatric triage in EDs, whereby the triage level was found to have strong association
with hospital admission, length of ED stay and admission to paediatric intensive care unit

(p< 0.001) (29).

To date, there is no single triage system which is considered as gold standard, as was shown
in a study done by FitzGerald et al on Emergency department triage revisited. In this study,
the authors reviewed the major triage systems and the challenges of each and finally they
have identified the need for having benchmarking in triage system by having a triage system
which will stand as gold standard. Hence the need for further studies that will “compare the
expression of CTAS, MTS and ATS in terms of the patterns of population descriptions, the

outcomes and the consistency”(6).



2.0 CONCEPTUAL FRAMEWORK

Paediatric population attending at ED of MNH

Different level of
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Fig. This conceptual framework is author’s own formulation, explaining the

flow of this study and its outcome.




3.0 PROBLEM STATEMENT

Triage system (TS) is required in emergency department (ED) in order to
improve medical care and hence improve patient’s outcome in terms of
morbidity and mortality. It also helps in prioritising care, and minimise patients
waiting time and hence avoid congestion and overcrowding. Proper triage
system will allocate patients in categories hence time required before the
physician sees patients according to the level of acuteness and hence helps

reduce mortality and morbidity.

Lack of triage systems in acute intake areas remained to be the biggest challenge
in LIC. To date the most triage tool used in in patients is ETAT which has been
validated in few selected countries such as Malawi and Kenya and others have
been validated for use in High-Income Countries (HIC) such as Canadian Triage
and Acuity Scale (CTAS), Manchester Triage Scale (MTS), Australasian Triage
Scale (ATS) and Emergency Severity Index (ESI) and in Middle-Income

Countries (MIC) such as South African Triage Scale (SATS).

In Tanzania, Emergency medicine is the new field that continues to grow. To
date, there are few working EDs and one of them is the EMD found at MNH.
The triage tool used in this department is modified ESI. However little is known
on the performance of the local triage system in comparison with Australasian,
Manchester, Canadian and South African triage scale in predicting outcomes
below the age of 5 years with non-traumatic medical complaints presenting to

the MNH ED.



4.0 RATIONALE
In this study, we compared the performance of our LTS with other validated triage scales

(ATS, CTAS, SATS, and MTS). The results of this study will highlight its performance in
relation to others and hence will help us in documenting its ability to predict the urgency of
patient’s medical care and need for admission. The study will also inform the performance
of international triage scales when applied to local LIC where disease patterns are not similar

to HIC in which most of these scales have been validated.



5.0 RESEARCH QUESTION

What is the performance of local, Australasian, Manchester, Canadian and South African
triage scale in predicting outcomes below the age of 5 years with non-traumatic medical

complaints presenting to the MNH ED?
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6.0 OBJECTIVES

6.1 Broad objective:

To compare the performance of local, Australasian, Manchester, Canadian and South African
triage scale in predicting outcomes below the age of 5 years with non-traumatic medical

complaints presenting to the MNH ED.

6.2. Specific objectives:
1. To determine the proportions of triage levels by each scale of paediatric patients

below the age of five years presenting with non- traumatic medical complaints to the
EMD-MNH.

2. To describe the relationship between Local, Australasian, Manchester, Canadian and
South African triage scale in predicting need of hospital admission.

3. To compare Local, Australasian, Manchester, Canadian and South African triage
scales in predicting 24hrs hospital mortality.

4. To describe the relationship between Local triage scale with waiting time.
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7.0 METHODOLOGY

7.1 Study design:
This was prospective descriptive study of a consecutive convenience sampling of Paediatric

patients below the age of five years with non-traumatic medical complaints presenting to the
EMD-MNH between November 2017 and April 2018. Purposively designed data collection
form was used to record patient’s demographics, local triage level, clinical characteristics,
final EMD disposition and a 24-hour follow-up outcome. Then same information was used

to determine CTAS, ATS, MTS and SATS triage levels.

7.2. Study setting:

This study was conducted at Emergency Medicine Department in Muhimbili National
Hospital. It is located in Ilala district, Dar es Salaam — Tanzania. Data was collected from
November 2017 to April 2018. MNH is the only tertiary hospital, which receives patients
referred from the whole country with the only public EMD in Tanzania. About 25% of
patients seen in this department are paediatrics population with 75% presenting with non-

traumatic medical conditions (30).

7.3. Study population:

All paediatric patients below the age of five years presented to EMD - MNH.

7.4. Study sample:
All paediatric patients below the age of five years presented at EMD-MNH with non-

traumatic medical conditions and met inclusion criteria.

7.5. Subjects:

7.5.1 Inclusion criteria:
Paediatric patients below the age of five years presented to the EMD-MNH with non-
traumatic medical conditions and whose parents/ guardian has consented to participate in the

study.



12

75.2 Exclusion criteria:

e Paediatric patients below age of five years presented in state of cardiac or respiratory
arrest.

e Patients who presented as follow up (medication refill and investigation results).
7.6. Variables.
7.6.1. Outcome Variables.

e Need for hospital admission.

e Mortality (24hrs).

e Time to be seen by ED doctors.

7.6.2. Predictor variables:

e Triage category (urgency level)

7.7. Study sampling.
This was a convenience consecutive sampling of all paediatric patients below the age of five

years with NTMC presented consecutively to the EMD — MNH during the study period.

7.8. Sample size.
The sample size of this study was calculated based on the proportions of paediatric patients
who previously were admitted in the same department. From the data (Wellsoft) search, the

prevalence of paediatric patient needed admission was 59%.

Hence, sample size (N)

N= Z? x P (1-P), where: Z =1.96
E2

N=1.962 x 0.59 (1-0.59)
0.052
N=372.

Thus; estimated minimum sample size required in this study was 372 Paediatric patients

below the age of 5 years.



13

7.9. Data collection.

Patient recruitment and data collection was done by principle investigator and research
assistance. Data sheet completion aimed recording vital signs, local triage level, the
presenting complaint, weight and other important information as per data sheet.

After recording the initial information from each enrolled patient, the same information used
to triage respective patient using local and other triage scales/tools, namely Manchester,
Canadian, South African and Australasian triage scales and the acuity levels were recorded
separately. This was used in determining the performance of different triage systems in

predicting need for admission, waiting time and mortality in paediatric patients with NTMC.

Follow up of patients after they left EMD was done through phone calls and direct tracing to
the ward for those who did not have contact (i.e. no phone number) or their phones were not
reachable. Data was recorded in the data sheet, whether still in the ward, died within 24hrs

or discharged.
7.10. Standardized data collection

A consecutive sampling method was used to enrol patients who met inclusion criteria and
principle investigator or research assistant were available in the department (convenience).
They recorded/retrieved preliminary data (demographics, vital signs and chief complaints),
which was measured, recorded and documented in the patient’s files and local triage charts
by triage nurse. Then principle researcher used this information to determine the triage levels
using the triage flow charts of the ATS, MTS, CTAS and SATS (Appendix/attached)

7.11.  Data Management and analysis

From hand written data sheets, all data were held by the by principal investigator in a
password protected and encrypted computer excel database. Data was transferred to SPPS
software, cleaned and checked for outliers and analysed. For skewed data, Median and
Interquartile range was calculated. Proportion of triage categories by triage scales was
obtained in order to determine the distribution by acuity and their waiting time as per LTS.
The recommended time to be seen by doctor according to triage levels (table below) was
compared with actual findings of the study. For level 1 through 5 the recommended time is

as in the following table.



Table: Recommended waiting time in different triage levels.
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Triage Recommended waiting time (minutes)

Scale Level 1 Level 2 Level 3 Level 4 Level 5
LTS Immediate Not Not N/A N/A

specified specified

MTS Immediate 10 60 120 240
CTAS Immediate 10 30 60 120
ATS Immediate 10 30 60 120
SATS Immediate <10 <60 <240 N/A

Triage categories were then grouped into high acuity and low acuity, where high acuity
comprised of level one and two, and low acuity was comprised of level 3to 5 of MTS, CTAS,
and ATS For LTS, high acuity was comprised of level 1 only and low acuity comprised of
level 2 and 3 and for SATS high acute included level one and two, low acuity was made up
by level 3 and 4. Sensitivity and specificity was then calculated based on the high and low
acuity groups so as to determine the ability of the triage scales in predicting need for
admission and 24hrs mortality. Due to lack of gold standard, admission and mortality were
used as gold standard in calculating sensitivity and specificity. In the final analysis (24hours

outcome), 41 (4.9%) patients were excluded due to missing data.

7.12  Ethical consideration:

All paediatric patients below the age of five years who met inclusion criteria had equal
opportunity to participate in the study, and the parent/caretaker was asked to provide a written
consent. Before enrolment, the principal investigator / research assistant explained the
purpose of study to the parent/care taker. Patients whose parent/ caretaker refused to sign
consent form was excluded from the study.

The study was purely observational hence did not change any patients treatment plan,
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whether enrolled or not. No offer was given to study participants and confidentiality of all

collected information was highly observed and maintained.

8.0 RESULTS.

8.1 Demographic characteristics.
We enrolled 384 patients, the median age was17months (Interquartile range 7-36 months)

and 211 (54.9%) were male, 67 (17.4%) were triaged in emergency, 291 (75.8%) in priority
group and 26 (6.8%) in queue group by LTS. Those reported to have comorbidities were
78, of which SCD, CHD and HIV accounted for 8.4%, 10.9% and 1.7% respectively.
Overall, 178 (46.4%) of patients were referred from other hospitals. (Table 1)

Table 1: Demographics characteristics of children presented to ED with NTMC

Characteristics Frequency (%)
Median age in months (IQR) 17 (7-36)
Sex —male 211 (54.9%)
Referral status

- Referred 178 (46.4%)

- Not referred 206 (53.6%)
Co-morbidities

- Sickle cell disease 10 (08.4%)

Congenital heart diseased
HIV

*Unknown

Local triage scale
Emergency (level 1)
Priority (level 2)

Queue (level 3)

13 (10.9%)
02 (01.7%)
94 (79%)

68 (17.4%)
291 (75.8%)
26 (6.8%)

Key: HIV-Human Immunodeficiency Syndrome
* Unknown — they were not reported whether they have comorbidities or not.
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8.2. Proportion of triage levels by each triage scale.

Among 384 children, LTS categorized majority of the patient in level 2 (75.8%) and SATS
had majority 245 (63.8%) in least urgent category i.e. Level 4. According to MTS, ATS
and CTAS showed a trend of increasing number of patients from as the level of urgency
decreases, i.e. few patients were categorized in level one and majorities were in level 5.
(Table 2a)

Table 2a: Proportion of patients in triage category by each triage scale
Triage Triage levels* (%)
scale Level1  Level 2 Level 3 Level 4 Level 5
LTS** 67 (17.4) 291(75.8) 26 (6.8) N/A N/A
MTS 35(9.1) 36 (9.4) 43 (11.2) 140 (36.5) 130 (33.9)
ATS 24(63)  47(122)  47(12.2) 86 (22.4) 179 (46.6)
CTAS 28(7.3)  42(10.9)  70(18.2) 74 (19.3) 170 (44.3)
SATS 45 (11.7) 29 (7.6) 65 (16.9) 245 (63.8) N/A

* The urgency decreases as the number increases. Level 1 is the sickest patient while level
5 is less urgent and the recommended time to be seen by doctor according to these triage
levels depends on the urgency category. For level 1 through 5 the recommended time is as
follows; MTS immediate/ 10/60/120/240 minutes, CTAS and ATS:
immediate/10/30/60/120 minutes, SATS immediate, <10 minutes, <1hr, and <4hrs for
level-1,2,3 and 4 respectively.

** The recommended time to be seen by doctor is immediate in level 1, level 2 and 3 not
specified.

Among 67 patients who were triaged as emergency (Level 1) by LTS, only 37.3%, 32.8%,
28.4% and 53.7% were identified as same level (level 1) according to MTS, CTAS, ATS
and SATS respectively. Comparing least urgent patients, 26 patients who were categorised
by LTS as level 3, among them MTS identify 57.7%, CTAS (53.8%), ATS (65.4%) and
SATS (80.8%) as the least urgent patients. (Table 2b)



Table 2b: Categorization of patients into triage scales by LTS

Triage
system

MTS

CTAS

ATS

SATS

Triage
levels

Local triage score (N = 384)

Emergency

N= 67

Priority N=291

Queue

N =26

25 (37.3%)
23 (34.3%)
11 (16.4%)
6 (9.0%)

2 (3.0%)

22 (32.8%)
24 (35.8%)
12 (17.9%)
6 (9.0%)

3 (4.5%)

19 (28.4%)
28 (41.8%)
10 (14.9%)
8 (11.9%)

2 (3.0%)

36 (53.7%)
11 (16.4%)
10 (14.9)

10 (14.9%)

11 (3.8%)
12 (4.1%)
30 (10.3%)
126 (43.3%)

112 (38.5%)

6 (2.1%)
15 (5.2%)
55 (18.9%)
62 (21.3%)

153 (52.6%)

5 (1.7%)
18 (6.2%)
34 (11.7%)
74 (25.4%)

160(55.0%)

8 (2.7%)
16 (5.5%)
53 (18.2%)

214(73.5%)

1 (3.8%)
2 (7.7%)
8 (30.8%)

15 (57.7%)

3 (11.5%)
3 (11.5%)
6 (23.1%)

14 (53.8%)

2 (7.7%)
3 (11.5%)
4 (15.4%)

17 (65.4%)

1 (3.8%)
2 (7.7%)

2 (7.7%)

21 (80.8%)




8.3. Relationship between the triage scales in predicting need for hospital admission.
Among 384 patients, 229 (59.6%) were admitted, 39.85% discharged and 0.5% died at ED.

In all triage scales majority of level-one patients were admitted and the number of patients

discharged increased with decreasing level of urgency except for LTS where 89.5% of

discharged patients were in level 2. In the least urgent levels, more patients were discharged

compared to admission. (Table 3a)

Table 3a: Relationship of triage scales with admission, mortality and discharge

Emergency Department Disposition

Triage Triage
system levels Admitted Discharged Died at ED
(N = 229) (N = 153) (N =2)

1 62 (7.1%) 3 (2%) 2 ((100%)
LTS 2 154(67.2%) 137(89.5%) -

3 13 (5.7%) 13 (8.5%) -

1 33(14.4%) 1(0.7%) 2 (100%)

2 32 (14%) 4 (2.6%) -
MTS 3 35(15.3%) 8 (5.2%) -

4 79(34.5%) 61 (39.9%) -

5 50(21.8%) 79 (51.6%)

1 22 (9.6%) 1 (0.7%) 1(50%)

2 43 (18.8%) 4 2.6%) 1(50%)
ATS 3 36 (15.7%) 11 (7.2%) -

4 52 (22.7%) 34 (22.2%) -

5 76 (33.2%) 103(67.3%) -

1 26 (11.4%) 1 (0.7%) 1 (50%)

2 37 (16.2%) 4 (2.6%) 1(50%)
CTAS 3 54 (23.6%) 16 (10.5%) -

4 35 (15.3%) 39 (25.5%) -

5 77 (33.6%) 93 (60.8%) -

1 43 (18.8%) 1(0.7%) 1 (50%)
SATS 2 22 (9.6%) 6 (3.9%) 1 (50%)

3 48 (21%) 17 (11.1%) -

4 116 (50.7%) 129(84.3%) -
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In order to calculate sensitivity and specificity, patients were then categorised into two

groups of acuity namely high and low acuity. In all triage levels, patients who died at ED

were in high acuity group; more admitted patients were in high acuity and majority of

discharge were from low acuity groups. (Table 3b)

Table 3b: Relationship between admission and the acuity level of each triage scale

Triage Triage Outcome at ED
scales acuity _ _ .
category Admitted Discharged Died
(N=229) (N=153) (N=5)
LTS High 62 (27.1%) 3 (2.0%) 2 (100%)
Low 167 (72.9%) 150 (98%) -
MTS High acuity 65 (28.4%) 5 (3.3%) 2 (100%)
Low acuity 164 (71.6%) 148 (96.7%) -
CTAS High acuity 63 (27.5%) 5 (3.3%) 2 (100%)
Low acuity 166 (72.5%) 148 (96.7%) -
ATS High acuity 65 (28.4%) 5 (3.3%) 2 (100%)
Low acuity 164 (71.6%) 148 (96.7%) -
SATS High acuity 65 (28.4%) 7 (4.6%) 2 (100%)
Low acuity 164 (71.6%) 148 (95.4%) -

Key: High acuity: Level 1& 2 for MTS, CTAS, ATS, and Emergency for LTS

Low acuity: Level 3,4, &5 for MTS, CTAS and ATS, Level 3&4 for SATS and Queue

for LTS
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Table 3c: Prediction of need for admission by triage scales

Triage Sensitivity Specificity PPV NPV
scales

LTS 27.1% 98.0% 95.4% 47.3%
MTS 8.4% 96.7% 92.9% 47.4%
ATS 28.4% 96.7% 92.9% 47.4%
CTAS 27.5% 96.7% 92.6% 47.1%
SATS 28.4% 95.4% 90.3% 47.1%

8.4. Comparison of triage scales in predicting 24hrs mortality.
Among those patients who died, we found 6.0% and 16.7% were identified level one

according to local triage and Australian scale respectively. None of the patients died among
the least urgent patients. The urgency was better predicted my Manchester triage scale as

all died patents were in level one only. (Table 4a)

With regard to ability to predict 24hours mortality in high acuity, patients were categorised
into high acuity and low acuity. 41 patients were excluded due to missing data on 24 hrs
outcome. Sensitivity and specificity were then calculated. LTS has least ability to predict
mortality (Sensitivity 80% and specificity 81.4%) compared to MTS, ATS, CTAS and
SATS (sensitivity of 100% in all). (Table 4b)
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Table 4a: Relationship between triage levels of each triage scale with 24hrs outcome

Triage system Triage levels Outcome at 24 hours
Survived N=339 Died N=5
1 63 (94%) 4 (6.0%)
LTS 2 253 (99.6%) 1 (0.4%)
23 (100%) -
1 31(86.1%) 5(13.9%)
2 36(100%) -
MTS 3 42 (100%) -
4 117(100%) -
5 113(100%) -
1 20(83.3%) 4(16.7%)
2 47(97.9%) 1(2.1%)
ATS 3 46(100%) -
4 79(100%) -
5 147(100%) -
1 24(85.7%) 4(14.3%)
2 41(97.6%) 1(2.4%)
CTS 3 67(100%) -
4 61(100%) -
5 146(100%) -
1 41(91.1%) 4(8.9%)
SATS 2 27(96.4%) 1(3.6%)
3 62(100%) -
4 209(100%) -
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Table 4b: Proportion of paediatrics patients died after 24 hours by triage scale

24 hours outcome

Triage scales Triage acuity Died (N =5) Survived (N =
category 339)

LTS High 4 (80%) 63 (18.6%)
Low 1 (20%) 276 (81.4%)

MTS High 5 (100%) 67 (19.8%)
Low - 272 (80.2%)

ATS High 5 (100%) 67 (19.8%)
Low - 272 (80.2%)

CTAS High 5 (100%) 65 (19.2%)
Low - 274 (80.8%)

SATS High 5 (%) 68 (20.1%)
Low - 271 (79.9%)

Table 4c: Prediction of 24hrs Mortality by Triage Scales

Triage L L

Sensitivity Specificity PPV NPV
scale
LTS 80% 81.4% 6.0% 99.6%
MTS 100% 80.2% 6.9% 100%
ATS 100% 80.2% 6.9% 100%
CTAS 100% 80.8% 7.1% 100%
SATS 100% 79.9% 6.8% 100%
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8.5 The relationship between triage scales with waiting time.
In this study, majority of patients (42.7%) were seen within 11 — 60, and only 16.4% were

seen in less than 11 minutes. (Table 5a).

Table 5a: Distribution of patients according to waiting time
Waiting time Frequency
(Minutes) (%)
Less than 11 63 (16.4%)
11 - 60 164 (42.7%)
More than 60 157 (40.9%)
TOTAL 384 (100%)

The distribution of the patients according to triage levels was found to be varying between
triage scales. In LTS most of level 1 patients were seen in 11 — 60 minutes (22.0%), while
15.9% patients were seen in more than 60minutes. In least acuity, LTS had 9 (14.3%) who
were seen in less than 11 minutes. In MTS 13 (8.3%) of patients were seen in more than 60
minutes while 21 (31.7%) were seen in <11minutes. SATS identified 44 (69.8%) of level 4
patients to be seen in < 11 minutes while only 2 (3.2%) of level patients were seen within the
same time. ATS, CTAS and SATS had >5% of level 1patients seen >60minutes. . Overall,
majority of patients categorised in level 5 while in MTS 35% of level 5 patients were seen in
> 60minutes., ATS and CTAS were seen in > 60minutes, while the trend has been found to

decrease with SATS (46.9%) and LTS (46.2%). (Table 5b).
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Table 5b: Relationship of waiting time with triage categories

Waiting time
Triage scale Triage <11minutes 11- >60minutes
category (N =63) 60min(N=164) (N =157)
Level 1 6 (9.5%) 36 (22.0%) 25 (15.9%)
LTS Level 2 48 (76.2%) 123 (75.0%) 120(76.4%)
Level 3 9 (14.3%) 5 (3.0%) 12 (7.6%)
Level 1 4 (6.3%) 19 (11.6%) 13 (8.3%)
Level 2 6 (9.5%) 19 (11.6%) 11 (7.0%)
MTS Level 3 12 (19.0%) 22 (13.4%) 9 (5.7%)
Level 4 21 (33.3%) 64 (39.0%) 55 (35.0%)
Level 5 20 (31.7%) 40 (24.4%) 69 (43.9%)
Level 1 1 (1.6%) 10 (6.1%) 13 (6.3%)
Level 2 10 (15.9%) 26 (15.9%) 12 (7.6%)
ATS Level 3 13 (20.6%) 31 (18.9%) 3 (1.9%)
Level 4 18 (28.6%) 48 (29.3%) 20 (12.7%)
Level 5 21 (33.3%) 49 (29.9%) 109(69.4%)
Level 1 3 (4.8%) 13 (7.9%) 12 (7.6%)
Level 2 8 (12.7%) 25 (15.2%) 9 (5.7%)
CTAS Level 3 11 (17.5%) 42 (25.6%) 17 (10.8%)
Level 4 12 (19.0%) 30 (18.3%) 74 (19.3%)
Level 5 29 (46.0%) 54 (32.9%) 87 (55.4%)
Level 1 2 (3.2%) 25 (15.2%) 18 (11.5%)
SATS Level 2 6 (9.5%) 15 (9.1%) 8 (5.1%)
Level 3 11 (17.5%) 38 (23.2%) 16 (10.2%)
Level 4 44 (69.8%) 86 (52.4%) 115(73.2%)
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9.0 DISCUSSION
To the best of our knowledge, this is the first study done in LMIC that highlight the

relationship of different triage scales at ED in predicting outcome of patients with NTMC.
Several studies have been done to evaluate the performance of triage scales at ED in
predicting the need for admission and mortality(15,16,19,30), but most of these studies have
been done and validated in HIC (2).

The use of Triage systems at ED helps to prioritize patients’ care according to the severity of
their illness by assigning acuity level. In this study, patients were triaged by using all five
triage scales and were assigned appropriate triage levels accordingly. LTS triaged more
patients 67(17.4%) in level 1 compared to MTS, CTAS, ATS and SATS. However this
difference is due to the differences in number of acuity levels whereby LTS has 3 levels
unlike MTS, CTAS and ATS, which have 5 levels, and SATS that has 4 levels.

CTAS is among the four widely used triage scales in paediatric patients. Among all patients
who were identified as emergency (the highest acuity) by LTS, CTAS identified 22 (78.6%)
of them as resuscitation. The lower percentage in CTAS observed in this study can be
explained by the fact that CTAS use five categories hence more distribution within the groups
while LTS use three category (2).

Ideal triage tool should be able to correctly identify many patients for admission in highly
acute group and many for discharge in least acute categories. In this study it has been found
that the percentage of hospital discharge decreases with the level of urgency. For example,
in SATS, the percentage of discharge increased from 0.7% in level one to 84.3% in level four
categories. Similar trends have been found in a study done during validation of the revised
pediatric SATS in which it was increased from 27.2% among emergency category to 95.3%
in non-urgent patients (21). The similarity is due to nature of all triage tools in ED that has
designed to identify sickest patient to be seen earlier and be admitted while less sick patients
being discharged.

In absence of the gold standard among the triage tools in this study, admission and mortality
were used as reference standard, against which specificity and sensitivity was calculated. In
predicting mortality, LTS showed least ability to predict mortality compared to MTS, ATS,
CTAS and SATS (sensitivity of 100%, NPV 100%). The high specificity in our study can be
due to the different types of patients seen in ED as case mix. The ED system doesn’t take
only emergency patients but also accept non-emergency patients who come as insured /
private patients and also those who come for elective admissions. These are mostly stable

patients, which can easily be identified, treated and discharged.
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In predicting need for admission, all triage scales were found to have low sensitivity (<50%)
and high specificity. These findings differ from those found in a study done by
Aeimchanbanjong et al, ’validation of different pediatric triage systems in the emergency
department” where MTS and CTAS were found to have higher sensitivity and specificity
(31) compared to our findings. ATS had lower sensitivity (13%) (31), which relatively
correlates with the findings in our study. The differences in low sensitivity observed among
all triage scales used in this study means the scales picked many false negative regarding
admissions, this is due to hospital admission policy that sometimes patients are admitted for
other reason rather than acuteness of illness. E.g. all patients referred from other regions other
than Dar es salaam has to be admitted for social reason that they might have no place to stay.
All trauma patients have to be transferred to Muhimbili orthopedics Institutes (MOI) through
MNH admission system i.e. must be admitted at MNH then transferred to MOI.

Triage system is important tool at ED that helps minimize the waiting time to treatment
through prioritizing seriously sick patients (31). In this study, LTS and SATS found that
more than 10% of level 1 patients had a waiting time of more than 60 minutes while 14.3%
of least urgent patients identified by LTS were seen in less than eleven minutes. This is in
contrary to the recommend time in most of the validated triage scales, where level 1 patients
have to be seen immediate, while allowing least urgent patients to wait for two to four hours.
This has been reported in several studies, one of them being a study done by Christ et al,
where it has been reported that the recommended waiting time for level 2 patients by MTS
and ATS is 10 minutes (2). The more waiting time in emergency (level 1) group and short
waiting time in least urgent category observed in this study can be explained by departmental
working plan for doctors on duty to equally distribute themselves to high and lower acuity
patients. This is inappropriate as ideally more resources should be allocated to sickest patients

(level one and two).

LIMITATIONS.

I.  Although this was a single centre based study, which could limit the generalization
of the study results, however, EMD-MNH being receiving patients from the whole
country hence the sample studied can be representative of the true populations.

ii.  The sampling method was based on Convenience sampling hence may lead to
missing of some patients who might have met inclusion criteria. The investigator
and research assistant being available in alternate day and night, through regular

checking of medical records and triage records on patients’ information system



27

(Wellsoft) and visiting both treatment and resuscitation rooms this has maximized
the capture of patients.

Lack of gold standard during sensitivity and specificity calculations lead to use of
actual count on admission and discharge which might be affected by other social

reasons than medical indications e.g. DAMA.
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10.0 CONCLUSION

There are performance variations among the triage scales (LTS, MTS, CTS, ATS and SATS)
in predicting urgency to medical care (need for admission and waiting time) and mortality
among Paediatric population. However, all triage tools studied showed similar trend in
increase number of discharge from high to low acuity triage levels. It is important for further
studies to be done to evaluate its reliability and validity and hence make its use to be

Nationwide.
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11.0 RECOMMENDATIONS

Following the results of this study, we recommend the following;

o The distribution of human resources at the Emergency Medicine Department of
Muhimbili National Hospital should be directed in favors of severely acute patients
so that these patients are seen within recommended time of the Local triage scale.

o Stable patients that do not need emergency care should be directed to appropriate
areas other than Emergency department such as outpatient department so as to
minimize congestion at EMD.

o The admission policy of Muhimbili National Hospital to be reviewed so that to
minimize admission rates.

o Further studies need to be done to evaluate its reliability and validity in predicting
the performance of these triage scales in predicting outcome of non-traumatic

paediatric population.
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13.0APPENDICES

13.1. Appendix I: CONSENT FORM (English version).

PERMISSION FOR YOU TO TAKE PART IN RESEARCH.

Study title: COMPARISON OF LOCAL, AUSTRALASIAN, CANADIAN,
MANCHESTER AND SOUTH AFRICAN TRIAGE SCALES IN PREDICTING
OUTCOMES OF PAEDIATRIC PATIENTS BELOW THE AGE OF FIVE YEARS
WITH NON-TRAUMATIC MEDICAL COMPLAINTS PRESENTING AT
EMEREGENCY MEDICINE DEPARTMENT OF MUHIMBILI NATIONAL
HOSPITAL, DAR ES SALAAM, TANZANIA.

Introduction: You are being asked to take part in this study because | am looking at the
outcomes of paediatric patients below five years presenting at Emergency Medicine
Department with non-traumatic medical complaints by comparing different triage systems
as mention above when applied to this population and whether these scales can predict the
outcomes.. Your decision whether or not to participate will have no effect on the quality of
medical care you will be given. Please ask questions if there is anything about this study
you do not understand.

What is the purpose of this study? The purpose of this study is to compare the performance
of the above named triage scales in predicting outcomes of pediatric patients below the age
of five years presenting with non-traumatic medical complaints to the Emergency Medicine
Department of Muhimbili National Hospital.

Will you benefit from taking part in this study?

You will be a volunteer and might not personally benefit from being in this research study.
However, results from this study are expected to be a baseline for knowing the performance
of these triage scales in our population such that they can be used in acute intake areas to
improve medical care services throughout the country.

What does this study involve?

Some information about you will be asked, together with information that have recorded in
your treatment chart will be recorded in a special form for the purpose of this study. Your
name will not be recorded. No treatment or any intervention will be done.

What are the options if you do not want to take part in this study?

Your participation in this study is completely voluntary. You will continue to receive
regular care regardless of whether you participate in the study or not.

What are the risks involved with taking part in this study?
Since no intervention of any kind will be done we anticipate no risks to your health.

Leaving the study: You may choose to stop taking part in this study at any time for any
reason. If you decide to stop taking part, it will have no effect on your medical care.

New Information: New information related to this study and specifically new information
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will be made known to you when it becomes available.

How will your privacy be protected?

Information about you as well as the test results will be kept strictly confidential. The study
information will be stored in protected computer files and in paper records stored in locked
filing cabinets. Only study staff will have access to the information. The information will
be maintained indefinitely.

Who may use or see your health information?

By signing this form, you allow the research team to use your health information and give it
to others involved in the research. The research team includes the principle investigator,
supervisor, research assistant and MUHAS staffs that will be involved in reviewing my
research report.

Your permission to use your health information for this study will not end until the study is
completed. You may ask for your study data at any time.

It is possible for a court or government official to order the release of study data including
information about you.

What if you decide not to give permission to use and share your personal health
information?

If you do not allow use of your health information for this study, you may not take part in
this study. If you choose to stop taking part in this study, you may cancel permission for the
use of your health information.

You should let the researcher know if you want to cancel your permission. The study team
will assist you in putting your wishes in writing. Information collected for the study before
your permission is cancelled will continue to be used in the research.

Whom should you call about this study?

If you have questions about this study or need to report a study related injury, you can call
your doctor or the principle investigator for this study: Dr Nafsa R. Marombwa-
0718984761, during normal working hours.

If you have questions about your rights as a participant, you may contact, Professor Mainen
Moshi, Director of Publications and Research, Muhimbili University of Health and Allied
Sciences, Research and Publication Committee, P. O. Box 65001, Dar es Salaam,
Telephone number 2150302-06

What about the costs of this study?

There will be no costs for you if you agree to participate in the study. All study costs will
be supported by the research team and MUHAS.

Will you be paid to take part in this study?
There will be no payment to you for participation in the study.

If you agree to take part in this study and you sign this consent form, you are not giving up
any of your legal rights.
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CONSENT: I have read the above information about COMPARISON OF LOCAL,
AUSTARALASIAN, CANADIAN, MANCHESTER AND SOUTH AFRICAN TRIAGE
SCALES IN PREDICTING OUTCOMES OF PEDIATRIC PATIENTS BELOW THE
AGE OF FIVE YEARS WITH NON-TRAUMATIC MEDICAL COMPLAINTS
PRESENTING TO EMERGENCY DEPARTMENT AT MUHIMBILI NATIONAL
HOSPITAL, DAR ES SALAAM TANZANIA and have been given time to ask questions. |
agree to take part in this study and | have been given a copy of this signed consent form.

SIGNATURE

Researcher or Designee Signature and Date Printed Name

Patient or Legally Authorized Representative and Date Printed Name
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13.2. APPENDIX II. CONSENT FORM (Swahili version)
FOMU YA RIDHAA YA KUSHIRIKI KATIKA UTAFITI

Namba ya Utambulisho ........................

Study title: COMPARISON OF LOCAL, AUSTARALASIAN, CANADIAN,
MANCHESTER AND SOUTH AFRICAN TRIAGE SCALES IN PREDICTING
OUTCOMES OF PEDIATRIC PATIENTS BELOW THE AGE OF FIVE YEARS WITH
NON-TRAUMATIC MEDICAL COMPLAINTS PRESENTING TO EMERGENCY
DEPARTMENT AT MUHIMBILI NATIONAL HOSPITAL, DAR ES SALAAM
TANZANIA.

Utangulizi:

Unaombwa kushiriki katika utafiti huu kwa sababu ninafanya uchunguzi wa kulinganisha
namna ya uchambuzi wa wagonjwa wenye umri chini ya miaka mitano wanaokuja katika
idara ya magonjwa ya dharura katika hospitali ya taifa ya Muhimbili na malalamiko yasiyo
ya majeraha na namna wanavyopewa kipaumbele katika matibabu kulingana na uharaka
wao na matokeo yao baada ya matibabu hayo. Uamuzi wako wa kushiriki au kutoshiriki
hautakua na athari zozote kwenye ubora wa huduma utakayopewa. Tafadhali uliza swali
kama kuna kitu usichokielewa kuhusu utafiti huu.

Je dhumuni la utafiti huu ni lipi?

Dhumuni la utafiti huu ni kulinganisha matokeo ya njia tofauti za uchambuzi wa wagonjwa
(njia tajwa kwenye kichwa cha habari) wenye umri chini ya miaka mitano wanaofika katika
idara ya magonjwa ya dharura katika hospitali ya Taifa ya Muhimbili, na malalamiko
yasiyo ya majeraha ,na namna njia hizo zinavyoweza kukadiria matokeo baada ya matibabu
kulingana na uharaka wao.

Je utafaidika kwa kushiriki kwenye utafiti huu?

Inawezekana kuwa wewe binafsi usifaidike kwa kushiriki kwenye utafiti huu. Lakini
matokeo ya utafiti huu yanategemewa kuwa msingi wa kuanzisha njia maalum ya
uchambuzi wa wagonjwa katika vituo mbalia mbali nchi nzima na hivyo kuimarisha au/
kuboresha huduma za afya zitolewazo hasa kwa watoto kama hawa.

Je Utafiti huu unahusisha nini?

Taarifa zako zilizohifadhiwa kwenye faili lako la matibabu zitarekodiwa kwenye fomu
maalum ya utafiti huu. Sambamba na hilo, utaulizwa baadhi ya maswali pale taarifa hizo
zitakapooneka hazijakamilika. Taarifa za baadhi ya vipimo vyako zitarekodiwa pia.

Je itakuwaje kama hutataka kushiriki kwenye utafiti huu?

Kushiriki kwako kwenye utafiti huu ni hiari yako.. Utaendelea kupata huduma bila kujali
kama umeshiriki kwenye utafiti ama la.

Je kuna athari gani za kushiriki katika utafiti huu?
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Hakuna tiba itakayotolewa au vipimo vitakavyofanyika kwa lengo la utafiti huu. Kwa hiyo
hakuna athari inayotegemewa kutokana na utafiti huu.

Kuondoka kwenye utafiti:

Unaweza kuamua kusitisha kuendelea kushiriki kwenye utafiti huu muda wowote na kwa
sababu yoyote. Kama utaamua kuacha kushiriki hautaathiri huduma za afya kwako.
Maelezo mapya:

Utajulishwa maelezo mapya kuhusiana na utafiti huu mara tu yatakapokuwa yamepatikana.
Utunzaji wa siri? Taarifa zako na majibu ya vipimo yatakayorekodiwa yatatunzwa kwa
usiri mkubwa. Habari zihusuzo utafiti zitatunzwa kwenye kompyuta zenye ulinzi na rekodi,
zilizopo kwenye makaratasi zitatunzwa kwenye makabati yanayofungwa. Ni wafanyakazi
wanaohusika na utafiti tu ndio watakaoweza kuona taarifa, na taarifa hizi zitatunzwa siku
zote.

Ni nani anaweza kutumia au kuona taarifa zako za afya?

Kwa kuweka sahihi kwenye fomu hii umeruhusu watafiti kutumia taarifa za afya yako na
kuwapatia wengine wanaohusika na utafiti huu. Watafiti ni pamoja na mwendesha utafiti
pamoja, msaidizi wa utafiti, msimamizi wa utafiti na wengine wanaohusika na utafiti huu
ambao wapo chuo kikuu cha sayansi na tiba cha Muhimbili.

Ruhusa ya kutumia taarifa za afya yako itaisha wakati utafiti utakapokamilika. Unaweza
kuomba taarifa za zako wakati wowote.

Inawezekana mahakama au afisa wa serikali akaamuru kuonyeshwa kwa taarifa za utafiti
ikiwa ni pamoja na taarifa zako

Je itatokea nini kama utaamua kutotoa ruhusa ya kutumia na kushirikisha wengine
taarifa zako za afya?

Kama hautaruhusu taarifa ya afya yako zitumike, hautaweza kushiriki kwenye utafiti huu.
Kama utachagua kuacha kushiriki katika utafiti huu, unaweza kufuta ruhusa ya matumizi ya
taarifa za afya yako. Watafiti watakusaidia kuweka matakwa yako kwenye maandishi.
Taarifa zitakazokuwa zimekusanywa kabla ya kufuta ruhusa zitaendelea kutumika kwenye
utafiti.

Je utampigia nani kuhusu utafiti huu?

Kama una maswali kuhusu utafiti au ukiwa na haja ya kuripoti athari zitokanazo na utafiti,
unaweza kumpigia daktari wako au mwendesha utafiti huu: Dr Nafsa R. Marombwa
(0718984761) muda wa masaa ya kazi. Kama una swali kuhusu haki zako kama mshiriki
unaweza kuwasiliana na Profesa Mainen Moshi, Mkurugenzi wa Kamati ya Kitengo cha
Utafiti, Chuo Kikuu Cha Sayansi na Tiba Cha Muhimbili, S.L.P 65001, Dar es Salaam,
Namba ya Simu 2150302-6

Je kuna gharama juu ya tafiti huu?

Hakuna gharama kama utakubali kushiriki kwenye utafiti huu. Watafiti na Chuo kikuu cha
Muhimbili watasaidia gharama zote za utafiti.

Je utalipwa kwa kushiriki kwenye utafiti?

Hapatakuwa na malipo kwako au mtoto wako kwa kushiriki kwenye utafiti. Kama
utakubali kushiriki kwenye utafiti huu na ukasaini fomu hii ya ridhaa, haujiondolei haki
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yoyote ya Kisheria.
Ridhaa:

Nimesoma maelezo hapo juu kuhusu uchunguzi wa ulinganishi wa daraja za uchambuzi za
nyumbani, Australia, Manchester, Canada na Afrika ya kusini katika kukadiria matokeo ya
watoto wenye umri chini ya miaka mitano wenye malalamiko ya kiafya yasiyo ya majeraha
wanaofika katika hospitali ya Taifa ya Muhimbili, kitengo cha dharura. Nimepewa muda
wa kuuliza maswali na nimeelewa. Nakubali kushiriki katika utafiti huu na nimepewa
nakala ya fomu hii ya ridhaailiyowekwa sahihi.

Sahihi ya mshiriki au mwakilishi wa kisheria na tarehe Jina kamili
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13.3 APPENDIX III.

DATA COLLECTION SHEET.
ANY QUESTIONS CALL: Dr Nafsa 0718984761

ENROLE ANY CHILD WHO MEET ALL FOUR CRITERIA

yno:

A: Inclusion criteria

Tick

Age <Syears?

Non- traumatic medical complaints?

Not in respiratory or cardiac arrest on arrival?

Parents /care giver Agreed and signed a consent form?

Not coming follow up.

B: Demographics:
Initials |:| MR number Date of presentation

Sex: [ ] Age:

\Weight kg Height cm

Informant (relationship) Phone contact
Referral status(tick)

|:| Referred |:|Self-referral

If referred, how many days stayed at periphery? days.

Birth history: [_Jrerm [ |Preterm [ Junknown:
Mode of delivery: [ SVD (hospital) [ ] SVD(home)[_] CS

Immunization status: (as per age) (tick)

[__] Complete ] Incomplete ] Unknown
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Study number:

Comorbidities: (tick)

[ ]Sickle cell disease
congenital heart disease
HIV

Others (list):

Nutritional status. (tick as per physician gestalt)

Normal [ ] Abnormal [ ]

C: Presentation at triage:
Chief complaint:
1.

2
3
4.
3]

\ital signs:
Temp: (axillary /rectal) RR: HR: BP:
SpO2: % (RA/NC /NRBM)

LTS: Triage level (tick as per triage nurse)

[ ] Emergency [ ] Priority [ Queue

OTHER TRIAGE LEVELS(As per attached algorithm/ charts)

MTS [ Jimmediate [ |Veryurgent [ JUrgent [ |Standard [ INon urgent
ATS: Desuscitation [] Emergency [ ]Urgent  [__]Semiurgent [_INon urgent
CTAS: [ [Resuscitation [ JEmergency [ JUrgent [ |Lessurgent [ |Non urgent

SATS: [ JEmergency [ eryurgent [ Jurgent [ JRoutine.
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Time seen by physician:

C: Chief complaints by physician.

: Differential diagnoses by physician:

o~ w MDD PP Qg P wDdPE

E: Investigations done at EMD (PoC) and its Results.

RBG: [ v [N Results: mmol/L

mRDT: [ ¥ [N Results:
Urinedipstick: [ Y [N  Results: [ __|Nitrites [ Joroteins [ Jleucocytes [ ketones
Rapid HIVtest: [ Y [ N  Results: ~ |Reactive [ |Non-reactive [ Jindeterminate

Cardiac ultrasound [ | Results: [ JNormal [ ]JAbnormal

Pulmonary ultrasound I__|Results: [ INormal [ ]Abnormal

CXR: [ ] Results: [ |Normal [ ]Abnormal

Other investigations: (list)

1. Results:
2. Results:
3. Results:
F: Disposition:

[ JAdmitted [ ]Discharged [ |pied at EMD
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If admitted where?

[ [Pediatric(medical) [ ]icu
ediatric(surgical) |: Others:
APCU Disposition time:
G: Follow up.
Is the patient alive after 24hrs of hospitalization?
[ ]Yes [ No

If no: Date of death:
Duration of hospital stay:

==THE END==

THANK YOU!
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134  AUSTRALASIAN TRIAGE SCALE: TRIAGE

ALGORITHM.
Recommended triage method.

1. Patient present for triage.

Safety hazards are considered above all
|

2. Assess the following:

Chief complaint.

General appearance.
Airway.

Breathing. YES

Circulation.
Disability.
Environment.

2. Quick evaluation.
Is patient stable?

A
A 4

Limited history.
e Co-morbidities.

A 4

3. Different predictors of outcome
from other data collected during the

triage assessment. NO

h 4

4. Identify patients who have
evidence of or at high risk of
physiological instability.

v

5. Assign an appropriate ATS
category in response to clinical
assessment data.

A 4

6. Allocate staff to patient including
brief handover to allocated staff
member/s

i

7. ED model of care proceeds.
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Criteria Category 1 [Category 2 [Category 3 [Category 4 Category 5
Immediate Emergency Urgent Semi-urgent Non-urgent
Within 10 | Within 30 Within 60 Within 120
minutes minutes minutes. minutes
Airway Obstructed  |Patent Patent Patent Patent
Partially Partially  |Partially
obstructed obstructed fbstructed
with severe  with with mild
respiratory  |moderate  [respiratory
distress respiratory [distress
distress
Breathing  |Absent Respiration |Respiration |Respiration Respiration
respiration or |present present Mild [present No No respiratory
hypoventilatio [Moderate [respiratory  [respiratory distress
n respiratory [distress, e.g. [distress — no use
Severe distress, e.g.- milduse [- no use accessory
respiratory |- moderateccessory accessory muscles
distress, e.g. |use muscles muscles - no retraction
_ severe use | accessory (- mild - no retractionpresent
Accessory muscles  [retraction
muscles - modgrate
_ severe retraction
retraction
- acute
Cyanosis
Circulation - skin pale|- skin pink
Absent -Circulation|- Circulation(Circulation Circulation
s/s circulation  |present. present. present present
dehydration {Significant
bradycardia, _ Mild
cap refill £.9. HR <60in haemodynam
<2 sec aninfant L vjoderate  fic
dry oral Severe haemodyna compromise,
mucosa haemodynami mic £.0. No No
sunken C compromise,jcompromisefpalpable haemodynamic jhaemodynamic
eyes e.g. . e.g. peripheral compromise, compromise, e.g.
- absent pulses e.7. - palpable
absent peripheral - skinpale, | napable  peripheral
tears pulses yvarm peripheral pulses
deep - mild
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respirations |- skin pale, |- weak/threa ftachycardia [pulses - skin pink,
cold, moist, |dy - skin pink, warm, dry
thready/ mottled brachial warm, dry
weak
- significantpulse 3-6 s/s
pulse
tachycardia |- skin pale,
dehydration
tachycardia |- Capillary [cool,
refill >4 - moderate
reduced: 5eCs. tachycardi
<3 s/s
LOC/acti a No s/s
vity Uncontrolled - capillary dehydration  |dehydration
refill 2-4
tissue haemorrhage
5ecCs
turgor
urine
output
>6 S/s
dehydration
Disability |GCS<8 GCS 9-12 GCS >13 Normal GCS  |[Normal GCS or
Severe Moderate or no acute no acute change
decrease in  (decrease in  [change to to usual GCS
activity, e.g.  jctivity, e.g. usual GCS. No alteration to
- no eye - lethargic [Mild decrease [activity, e.g.
contact, - eye contact|in activity, e.g. [~ playing
- decreased when - quiet but eye[- smiling
muscle disturbed contact
tone - interacts with
arents
Moderate
Severe pain, [pain, Mild pain, e.g. [No or mild pain,
e.0. e.0. - patient/parenk.g.
— patient/pa [patient/paren [ts report - patient/parents
rents (s report mild pain report mild
report moderate - skin, pink, |pain
severe pain warm - skin, pink,
pain - skin, pale, |- no alteration warm
- skin, pale, jwarm in vital signs [~ no alteration in
- alteration
cool in - requests vital signs
- alteration vital signs analgesia - declines
in vital - requests analgesia
5igns analgesia
- requests

analgesia
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Severe Moderate Mild No neurovascular
neurovascul  |neurovascular neurovascular jcompromise
ar compromise, compromise,

compromise  E.Q. e.0.

, e.0. - pulse - pulse

- pulseless [present present

- cold - cool - normal/

- nil - sensation sensation

sensation - movement |- normal/

- nil - capillary movement

movemen refill - normal

t capillary

- capillary refill

refill

Risk factors for serious illness or injury
These should be considered in the light of history of events and physiological data.

Multiple risk factors = increased risk of serious injury.
The presence of one or more risk factors may result in allocation of triage category of

higher acuity.

Mechanism of ICo morbidities, Age <3 Historical Other, e.g.
injury, e.g. e.0. months and variables, e.g.
e Penetrating injury o HX o Febrile events preceding e Rash
o fall>2-height prematurity e Acute presentation to ED e actual/potential
e MCA>60kph fo Respiratory change to e apnoeic/cyanotic effects of
e MBA/cyclist>30kph disease feeding episode drugs/alcohol
e Pedestrian e Cardiovascular pattern e Seizure activity e chemical
disease o Acute exposure
o ejection/rollover e decreased intake
e prolonged e Renal disease change to o decreased output e envenomation
Sleeping
extrication (>30 (o Carcinoma e red currant jelly [ immersion
pattern
minutes) (o Diabetes stool o alteration in
Victims of
o death same car (o Substance o bile stained body
violence, e.g.
occupant abuse vomiting temperature
e Explosion. fe immuno- Child atrisk  [e Parental concern
compromised Sexual
e congenital assault
disease e Neglect
e complex
medical Hx
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13.5 SOUTH AFRICA TRIAGE SCALE: TRIAGE ALGORYTHM

PAEDIATRIC SATS CHART (& ks

Healtn

EMERGENCY

Nat branthing or mpartad apnoan
EALVE T Obstructed bresthing
(7R TUIR T Central cyanosis or SpUs lass than 92%
Respiratory distrass (savars)
Cold hands + 2 or mote of the follovinz:
{1} pulse weak and fast
Circulation i capillary rsfill time 2 sec or mora
lethargic
Uncontrolled eeding (et nosebleed)

LOOK FOR

sy EMERGENGY

SIGNS AND ASK FOR
PRESENTING COMPLAINT

LT BT T Connwulsing or irmimediately post-ictal and not alerc

AP U:Responds only te Pain (P)OR Unrespansive (U)
Contusion
Dianhoaa or vomiting + 2 or mors of the following:
{1} Lechargy/floppy infant
byt {8 Very sunken eyes
{iii) Sk pinch very slow - 2 sec or more
Facial /inhalation burn
Hypoglycaemla recorced at any tine
Glucese less than 3 mmol/L
Purpuric rash

Coma

TAKETO
RESUS

LOOK FOR

VERY URGENT

SIGNS

URGENT
Tiny baby - younger than

2 months Some raspiratory distrass

Soome iun - Disrdioes or
Diamhcea and vomiting + 1 or more

Praganting complaint - af the following:
Mane sheepy than namnal (i) sunken eves
o (ii} rastlass / irritabla
Poisoning or overdoss (l18} thirsty / decrensed unne output

ying/ pain

= Focal neurology acute {ivl dry mauth
- = (¥) COVINg Withoutt tears
LOOK FOR SENEIT ISR SO0 {vi) shin pinch slovoss than 2 sec

Bums 10% or more Urmble 6o drink / feed

{circumiTerential, electrical, OR vomits svanything
[chamical) ition jvisil
Eva injory Malnutrition Oedema

Fracture - open or limb

. =3 Clslacation of karger Jaint
{nok finger or toa)
= —— ;
|| | ,

2 3
Hormal nAoKs;
! Tus ge normal |
M EAs U R E 20:6 2639 anas | SO
A 4l mere
. 5 = [ 3 = 180 ur
VITAL SIGNS ro1s [l so130 [ 1351 | o2
Hot -
| Cold >
35384 Over
Under 38 I 28.4 L
EM ERG EN CY alert Resets | Reacststo | Unres-

woyoice | Pain nsive.

No 95

G [ e e

TEWS
Lo CALCULATE

TEWS B — = T
MORE Hermal ynabiuss
L for age I normal
1655 27 or
than 16 1516 1724 2226 2o
less 100- 130 0r
than 60 S0:19 S099 123 more

Hac

ADDITIONAL N P
INVESTIGATION e A

No Yas.

OR ADDITIO ATIO

Chech 5p0z - 1t below 2%
viz Oz and rmove Lo resus

B Do s finger prick glucose Lest

ale ding more sleep Hand over to senior health

VERY g | e o ———
URGENT s

Dinrrhog Start ORT

TEWS 1 go & dehydre Hand overto SHCP
50R6 o . o = | Do finger prick glucose test

Do finger prick glucose tast

Do a finger prick glucosa tast
cs I below 3 mmol move to resus

SENIOR HEALTHCARE PROFESSIONAL'S DISCRETION [ et e




48

136 CANADIAN TRIAGE AND ACUITY SCALE

~ The Canadian Association of Emergency Physicians NENA | National Emergency Nurses \mhanm Im 4.» Lassociation des Médecins
> L'Association canadienne des médecins d'urgence * Laffiliation nationale dex infirmiers/infirmi d'urgence du Québec
d'urgence incorporée 4

The Canadian E.D. Triage and Acuity Scale

Patlents should have an

INITIAL TRIAGE 1\SI,M\If\I WITHIN 10 MINUTES®

TRIACGE LENEL A= RESUSCITATION s vl
=
Time to NURSE 3 USUAL PRESENTATION SENTINEL DIAGNOSIS
Assessment N
I W]MEDIATE Code / Arrest Traumatic sn:eﬁ .
xm:m”s'c"" Near Death Asthma Sovers Burme » 30% T2
Severe Respiratory Distress with 1
*
Y Altered Mental State (unconscious, delerious) AAA
II‘II“IEDIA TE Seizures AMI with c«npllaﬁom /CHF / Low BP
Status Asth
n N T T YA DO AT Wwwmlunooudm
IRIAGE LEVEL 11 - EMERGENT Status Epilepticus
USUAL PRESENTATION SENTINEL DIAGNOSIS
11,":::,,?,% R Head Injury (Risk Features + Altered Mental State)  Head Injury o
* Severe Trauma Trauma, Muitiple Sites, Multiple ‘racture,
IMMEDIATE Neck njury / Spinal Cord
Altered Mental State (lethargic, drowsy, agitated)
Time to PHYSICIAN Chemical Exposure - Eyes Alkaline / Caustic Occular Burns
Assessment Allergic Reaction (Severe)
7 * Chest Pain * Visceral, Non-Traumatic AMI, Unstable Angina, CHF, Chest Pain NOS,
15 1[[1)\ Lm *+ Associated Symptoms Gastroesophageal Reflux
o i Drug Unspecified Drug / Medicinal Overdose, “d.t.'s”
ABD Pain (Age >50) with Visceral Symptoms AAA, Appendicitis, Cholecystitis
Back Pain (Non Trauma, Not MSK)
Gl Bleed with Abnormal Vital Signs Bleed,
CVA with Major Deficit CVA
Asthma Severe (PEFR <40%) Severe Asthma
/ Severe Dyspnea / ing COPD, Croup
Vaginal Bleeding * Acute, Pain scale >5 Spontaneous Abortion
++ Abnormal Vital Signs Ectopic Pregnancy / Rupture
Vomiting and/or diarrhea
(with suspicion of dehydration)
S&gm of serious Inhcuon (purpuric rash, toxic)
or i
Fever (age < 3 months) Temp > 38.0 (rectal) Epiglottitis, Meningitis, Sepsis
Acute Psychotic Episode / Extreme Agitation Acute Ptychoﬂe Episode / Agitation
Headache (Pain Scale 8 - 10/10) Migraine -
Pain Scale 8-10 (CVA, Back, Eye) Renal Colic, LBP / Strain (Disc), Keratitis, Iritis
Sexual Assault
Neonate (< 7 days old)
TRIAGH LBYIL (1= UHCAYL R
Iimo o N.l:'l'isE & @ USUAL PRESENTATION SENTINEL DIAGNOSIS
$Sessm!
% Head Injury, Alert, Vomiting Head Injury
[ VW/IES Moderate Trauma Anterior Dislocated Shoulder, Tibia / Fibula Fracture,
i Abuse / Neglect / Assault
m::‘XSICMN Vomiting and/or diarrhea (< 2 years)
T % Dialysis problems
30 ."1 IIN WES Signs of Infection Pyelonephritis
Mild / Moderate Asthma (PEFR > 40%) Asthma without Status / COPD
Mild / Moderate Dyspnea /Croup,
Chest Pain * No Visceral Symptoms (Sharp/MSK)  Chest Pain NOS (MSK, GI, Resp)
* No Previous Heart Disease
Gl Bleed with Normal Vital Signs Gl Bleed, No complications
Vaginal Bleeding Acute, Normal Vital Signs Spontaneous Abortion
Seizure, Alert on Arrival Seizure
Acute Psychosis + Suicidal Ideation Acute Psychosis = Suicidal Ideation
Pain Scale 8 - 10/ 10 with minor injuries
Pain Scale 4 - 7 /10 (Headache, CVA, Back) Migraine, Renal Colic, LBP / Strain (Disc)
TRIAGE LEVEL 1N~ LESS URGENT'
Time to NURSE A @ USUAL PRESENTATION SENTINEL DIAGNOSIS
Fassemma * Head Injury, Alort, No Vomiting Hoad Injury, Alert, No Vomiting
60 MINUTES Minor Trauma Colles Fracture, Ankle Sprain
ABD Pain (Acute) Appendicitis, Cholecystitis
Time Earache Otitis Media / Otitis Extema
A,,,,':,,?,""s'c"“ Chest Pain, Minor Trauma or MSK, No Distress  Chest Pain NOS (MSK, GI, Resp),
Gastroesophageal Reflux
60 ‘II Vl TES Vomiting and diarrhea (>2 years/no dehydration)
Suicidal Ideation / Depression Suicidal Ideation / Depression
Allergic Reaction (Minor) Urticaria
Corneal Foreign Body Corneal Foreign Body
Back Pain (Chronic) LBP /Strain
URI Symptoms URI
Pain Scale 4 -7
(Non /Not

[ TRIAGE LEVEL V- NON URGENT ]

TmetoNURSE [ oo somaowowss |
Asstasiienk - USUAL PRESENTATION SENTINEL DIAGNOSIS
7 * Minor Trauma, Not Necessarily Acute LBP / Strain
120 MINUTESNR™ S Nl oo msmsns i
Diarrhea alone (no dehydration) Gastroenteritis
Time to PHYSICIAN Vomiting alone normal mental status Vomiting
Assessment (no dehydration) Disorders of Menstruation

ABD Pain (Chronic)

120 MINUTES® M S b b
Constipation



13.7

49

MANCHESTER TRIAGE SCALE GENERAL DISCRIMINATORS

General discriminator.

Explanation.

Airway compromise

Inadequate breathing

Exsanguinating

haemorrhage.
Shock

Unresponsive child
Currently fitting
Altered conscious

level.
Responds to pain

Responds to voice
Uncontrollable major
haemorrhage

\Very hot

Hot baby

Cold

Severe pain
Uncontrolled minor
haemorrhage

An airway may be compromised either because it cannot be kept
open or because the airway protective reflexes (that stop
inhalation) have been lost. Failure to keep the airway open will
result in either intermittent total obstruction or in partial
obstruction. This will manifest itself as snoring or bubbling
sounds during breathing.

Patients who are failing to breath well enough to maintain
adequate oxygenation have inadequate breathing. There may be
an increased work of breathing, signs of inadequate breathing or
exhaustion.

Haemorrhage which is occurring at such a rate that death will

ensue unless bleeding is stopped.

Shock is inadequate delivery of oxygen to the tissues. The classic
signs include sweating, pallor, tachycardia, hypotension and
reduced conscious level.

A child who fails to respond to either verbal or painful stimuli.
Patients who are in the tonic stages of a grand mal convulsion,
and patients currently experiencing partial fits.

Not fully alert. Either responding to voice or pain or
unresponsive.

Response to a painful stimulus. Standard peripheral stimuli
should be used-a pencil or pen is used to apply pressure to the
finger nail bed. This stimulus should not be applied to the toes
since a spinal reflex may cause flexion even in brain death.
Supraorbital ridge pressure should not be used since reflex
grimacing may occur.

Response to vocal stimulus. It is not necessary to shout the
patient’s name. Children may fail to respond because they are
afraid.

A haemorrhage that is not rapidly controlled by the application
of a sustained direct pressure and in which blood continues to
flow heavily or soak through large dressings quickly.

If the skin feels very hot the patient is clinically said to be very
hot. The temperature should be taken as soon as possible- a
temperature of 41° C or greater is very hot.

If the skin is hot, the child is clinically said to be hot. The
temperature should be taken as soon as possible- a temperature
o}"d38.5° C and greater is hot. A baby is a child less than lyear
old.

If the skin feels cold the patient is clinically said to be cold. The
temperature should be taken as soon as possible- a core
temperature less than 35° C is cold.

Pain that is unbearable- often described as the worst ever.

A haemorrhage that is not rapidly controlled by the application
of sustained direct pressure and in which blood continues to flow

slightly or ooze.
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History of
unconsciousness

Hot

Recent mild pain
Recent problem

[There may be a reliable witness who can state whether the
patient was unconscious (and for how long). If not, a patient who
is unable to remember the incident should be assumed to have
been unconscious.

If the skin feels warm the patient is clinically said to be warm.
[The temperature should be taken as soon as possible- a
temperature greater than 37.5° C is warm.

Any pain that has occurred within the past / days.

A problem arising in the last week.




Abdominal pain in children

Airway compromise
Inadequate breathing
Shock

#

Vomiting blood

Passing fresh or altered blood PR
Purpura

Non-blanching rash Hot baby
Very hot
Severe pain

i

History of acutely vomiting
blood Black or redcurrant stools
Persistent vomiting

Visible abdominal mass

Inconsolable by parents

Inappropriate history Hot
Moderate pain

{ LIMITY

YELLOW

8

Vomiting

Recent mild pain
Recent problem




Abscesses and local infections

_&

Airway compromise

Inadequate breathing
Shock

Vascular compromise

Subcutaneous gas

Hot baby
Very hot
Severe pain

-

Hot joint
Pain on joint movement » YELLOW
Hot

Moderate pain

(Risi

iLMT;:l

Warm

Recent mild pain ]
Recent problem

—
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Abused or neglected child

Airway compromise
nadequate breathing

Shock
lUnresponsive

e

Responds to voice or pain only
Pncontrollable major haemorrhage:

High risk of self-harm
Severe pain

>

IUncontrollable minor haemorrhage
Signs of dehydration
Nidespread rash or blistering

larked distress
aginal trauma
History of unconsciousness
History of head injury
Aoderate risk of self-harm
/oderate pain

= |

Notes accompanying abused or neglected child

[
—|’| YELLOW




Allergy

Airway compromise
Inadequate breathing

Stridor
Shock
Unresponsive child

r

Oedema of the tongue
Facial oedema
Unable to talk in sentences

Very low SpO2

New abnormal pulse
Altered conscious level
Significant history of allergy
Severe pain or itch

Low SpO2

#

Widespread rash or blistering
Moderate pain or itch

YELLOW

(RISK\

LIMIT

¥

Local inflammation

Recent mild pain or itch EEEE—

Recent problem
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Assault

Airway compromise
Inadequate breathing
Exsanguinating haemorrhage
Shock

Unrespansive child

Acutely short of breath
Uncontrollable major haemorrhage

Altered conscious level
New neurological deficit less than 24 hrs old
Significant mechanism of injury

r

Severe parnT

#

Uncontrollable minor haemorrhage
New neurological deficit more than 24 hrs old

History of unconsciousness
Inappropriate history
Moderate pain

RISK

#@

Deformity
Swelling

Recent mild pain
Recent problem

‘3

YELLOW
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Asthma

Airway compromise
Inadequate breathing

Shock
Unresponsive child

g

Unable to talk in sentences
Very low SpO2

Very low PEFR

New abnormal pulse

Altered conscious level
Significant respiratory history
Very hot

g

Low SpO 2
Low PEFR

No improvement with own asthma medications

YELLOW

Hot
()

IM[

4

Wheeze

Productive cough —

Recent problem

i
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Behaving strangely

Airway compromise
Inadequate breathing

Shock
Hypoglycaemia
Unresponsive child

Altered conscious level
New neurological deficit less than 24 hrs old

History of overdose or poisoning
High risk of self-harm
High risk of harm to others

#

RISK
LIMI

%

New neurological deficit more than 24 hrs old
History of head injury

History of unconsciousness L

Significant psychiatric history
Moderate risk of self-harm
Moderate risk of harm to others

r

YELLOW

57



Exsangy

Uncolf

Airway compromise
Inadequate breathing
Stridor
linating haemorrhage Shock
Unresponsive child

tongue Unable to talk in
sentences

htrollable major haemorrhage Very low
SpO2
Altered conscious level High
lethality envenomation
Significant history of allergy
Hot baby
Very hot Severe pain or
itch

Low-8p0O 2
Uncontrollable minor haemorrhage
Moderate lethality envenomation
Widespread rash or blistering Hot

58

Bites and stings

Moderate pain or itch

RISK

LIMIT /—\

Local inflammation
Recent mild pain
Recent problem

YELLOW




Chest pain

Airway compromise

Inadequate breathing
Shock

Acutely short of breath
Very low SpO2

New abnormal pulse
Cardiac pain
Severe pain

(misK)

LIMIT,

Low SpO 2

Persistent vomiting
Significant cardiac history
Pleuritic pain

Moderate pain

_

Vomiting

Recent mild pain
Recent problem

59

YELLOW




Crying baby

Airway compromise
Inadequate breathing
Shock

Unresponsive

Floppy
Responds to voice or pain only
Purpura

Non-blanching rash
Hot baby
Very hot

i

Signs of sever?pajq

RISK
LIMIT

History of unconsciousness
Unable to feed

r

Inconsolable by parents
Prolonged or uninterrupted crying
Inappropriate history

Hot

YELLOW

Signs of moderate pain

¢

@tamlcal behaviour

Recent signs of mild pain
Recent problem

m
e
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Dental problems

Nirway compromise

nadequate breathing —_— RED
Bhock

i

Uncontrollable major haemorrhage

ery hot
Bevere pain

¢

Acutely avulsed tooth
Uncontrollable minor haemorrhage »

nappropriate history
Hot
oderate pain

Facial swelling
arm
Recent mild pain

YELLOW

¢

Recent problem




Diabetes

Airway compromise
nadequate breathing
Bhock

Unresponsive
Hypoglycaemia

Altered conscious level
Hyperglycaemia with ketosis
Hot baby

ery hot
Severe pain

Hyperglycaemia
Persistent vomiting
Hot

Moderate pain

YH

FLLOW

grrnqltlng

Recent mild pain
Recent problem




Ear problems

Airway compromise
nadequate breathing

Bhock
Unresponsive child

Altered conscious level
Uncontrollable major haemorrhage
Hot baby

Mery hot

Bevere pain

Uncontrollable minor haemorrhage
History of head injury

Persistent vomiting

nappropriate history

Hot

Moderate pain

YELLOW

Auricular haematoma
ertigo

Recent hearing loss
arm

Recent mild pain

Recent problem
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Eye problems

[Acute chemical eye injury ———*

5

enetrating eye injury
icute complete loss of vision

>

Severe pain
Hot baby
ery hot

N

Recent reduced visual acuity
Ipappropriate history

Hot YELLOW

oderate pain

Hisk m

LIMIT : ;
Red eye

Horeign body sensation

Diplopia

Recent mild pain

F

ecent problem

I




Airway compromise
Inadequate breathing
Currently fitting
Shock
Unresponsive child
Hypoglycaemia

Altered conscious level

New neurological deficit less than 24 hrs old
Signs of meningism Non-
blanching rash
Purpura

History of overdose or poisoning Hot
baby
Very hot

—

RISK

New neurological deficit more than 24 hrs old

Hlstory of head injury

iate-histons

LIMIT i ?

Headache
Warm

Recent mild pain

Hot

“Recent problem

Fits

YELLOW

GREEN

B




Foreign body

#

Airway compromise
Stridor

Exsanguinating haemorrhage
Shock
Unresponsive child

r

Uncontrollable major haemorrhage
Altered conscious level
Penetrating eye injury

Significant mechanism of injury
Severe pain

r

Uncontrollable minor haemorrhage

Inappropriate history —
Moderate pain

RISK
LIMIT

@

Recent mild pain
Recent problem

)

Inadequate breathing L

66

YELILOW

Red eye
Local infection
Local inflammation




Gl bleeding

Airway compromise
Inadequate breathing
Exsanguinating haemorrhage
Shock

Unresponsive child

#

Vomiting blood

Passing fresh or altered blood PR
Altered conscious level
Significant history of Gl bleed
Severe pain

r

History of acutely vomiting blood
Black or redcurrant stool

r

67

B YELLOW

Bleeding disorder
Persistent vomiting
Moderate pain

RISK /_\

LIMIT

r

)

Vomiting
Recent mild pain ————* GREE
Recent problem

R
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Headache

Airway compromise
Inadequate breathing
Shock

Unresponsive child
Currently fitting

ew neurological deficit less than 24 hrs old
Signs of meningism
Purpura Non-blanching

rash Abrupt onset
IAcute complete loss of vision Very hot
Severe pain

Temporal stalpt€nderness

History of unconsciousness
Persistent vomiting
Inappropriate history

Hot Moderate

pain

RISK
LIMIT

()

» | YELLOW

omiti
Warm
Recent mild pain
Recent problem

1 2 3 4 5
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Airway compromise
Inadequate breathing
Shock
Unresponsive
Hypoglycaemia

Very low SpO2 Responds
to voice or pain only
Signs of meningism Purpura
Non-blanching rash
Story of overdose or poisoning Very hot
Severe pain

RISK

LIMIT m

Very IowSpO2 Prolonged
or uninterrupted crying
Not feeding Not
distractible
Inappropriate history Hot

Irritable child

Moderate pain

YELLOW

Atypical béha
signs of mild pa
Recent problem

in Warm




Limping child

Airway compromise
Inadequate breathing
Shock

Vascular promise
Purpura Non-
blanching rash Hot

baby
Very hot Severe
pain
RISK

LIMIT /—\

Hot joint
Pain on joint movement
Bleeding disorder
Inappropriate history
Hot

* YELLOW

Moderate pain

Deformi

Swelling

Warm

Recent mild pain
Recent problem




Airway compromise
Inadequate breathing
Shock
Unresponsive child
Currently fitting
Hypoglycaemia

Overdose and poisoning

i

Very low SpO2 New
abnormal pulse Altered
conscious level High
lethality
High risk of further self-harm

(Y

RISK

TIvT

Low SpO 2 Marked
distress Moderate
lethality

Moderate risk of further self-harm
History of unconsciousness
Significant psychiatric history

I
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Airway col Se
Inadequate breathing
Stridor

Shock

Unresponsive child

short of breath Altered
conscious level Purpura
Non-blanching rash
Significant history of
allergy Hot baby

Very hot Severe
pain or itch

Widespread discharge-or blistering
Inappropriate history
Hot Moderate
pain or itch

Rashes

RISK

LIMIT
'

Warm
Recent mild pain or itch
Recent problem

YELLOW
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Airway compromise
Stridor

Drooling

Inadequate breathing
Shock

Unresponsive child

Known or likely immunosuppression

Special risk of infection Hot
baby

Very hot Severe pain

Rapid onset

History of recent foreign travel
Hot
Moderate pain

RISK
LIMIT

()

Sore throat

YELLOW

Warm
GREEN




Airway compromise
Inadequate
breathing Shock

Scrotal gangrene
Age 25 years or less
Hot baby

Very hot
Severe pain

Scrotal cellulitis
Persistent vomiting
Hot
Colicky pain
Moderate pain

RISK
ot

Testicular pain

Scrotal trauma
Vomiting

*YELLOW

GREEN



Py

n

Unwell baby (up to 12 months)

Shock
Unresponsive

Currently fitting

Airway compromise
Inadequate breathing

Hypoglycaemia

abnormal pulse

Purpura

blanching rash
Hot baby Cold

Very low SpO2 New

Responds to voice or pain only
Fails to react to parents Signs
of meningism

own or likely immunosupression Non-

Signs of severe pain

Low SpO 2 Signs of

dehydration

Not feeding Not

passing urine

Inappropriate history
Significant haematological history
Warm newborn Signs of

moderate pain

YELLOW

RISK
LIMIT

Warmth

Recent mild pain

Recent

Ly
TODTEenT



Py

Unwell child

Airway compromise
Inadequate breathing
Shock

Unresponsive
Currently fitting
Hypoglycaemia

abnormal pulsé
Responds to voice or pain only
Fails to react to parents Signs
of meningism
Purpura
lown or likely immunosupression Non-
blanching rash
Very hot Cold Severe
pain

RISK
LIMIT

dehydration
Not feeding Not passing
urine
Inappropriate history
Significant haematological history
Hot Moderate pain

* YELLOW

Recent mild paig
Recent problem




Known

77

Airway compromise
Inadequate breathing
Exsanguinating
haemorrhage Shock

Priapism

br likely immunosuppression Hot baby
Very hot Severe

pain

RISK
LIMIT

Retention of urine
Hot

Urinary problems

Colicky pain
Moderate pain

Vomiting
Dysuria
Recent mild pain
Recent problem

» | YELLOW
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13.8 LOCAL TRIAGE SCALE
Recommended Vital signs used by Local triage scale.

NEWBORN BABY 3- BABY CHILD

11 1-2 2-3
0-3

MONTHS

MONTHS YEARS YEARS

RESPIRATORY  30-60 30-60 24-40  24-40 22-34 18-30 12-20 12-20
RATE/MINUTE

HEART RATE 100-160 100-160 | 90- 80- 80- 70- 60- 60-100

BEATS/MINUTE 150 150 140 120 100

MINIMUM 40 60 70 72 78 82 96 100

SYSTOLIC BP

mmHg

TEMPERATURE 36-37.9 36-37.9 36- 36- 36- 36- 36- 36-
37.9 37.9 37.9 37.9 37.9 37.9

DEGREES

CELCIUS

OXYGEN 95-100 95-100 95- 95- 95- 95- 95- 95-100

SATURATION % 100 100 100 100 100



