South African Journal of Pre-hospital Emergency Care | Original Research

The accuracy of Bloemfontein-based
Emergency Medical Services providers in
recognising sepsis
Michael Steven Paul Lewis1,* , Wayne Jooste1 , Roderick Campbell2 ,
Willem Stassen3
1

ARTICLE INFORMATION
Received: 27 August 2020
Revision received: 14 October 2021
Accepted: 28 November 2021
Keywords:
Pre-hospital
Sepsis
Emergency Medical Services
Screening Tool

This open access article is distributed
under Creative Commons licence CCBY-NC 4.0
ISSN:2709-3786

Department of Emergency Medical Care, Durban University of
Technology
2
Department of Emergency Medical Care, University of Johannesburg
3
Division of Emergency Medicine, University of Cape Town
*

Corresponding author: pilot@witty.com, 5 Mayo Street, Hospital
Park, Bloemfontein, 9301

ABSTRACT
Background: Sepsis is considered a severe life-threatening medical
emergency and globally carries a high mortality. Research suggests
early recognition of sepsis can lead to early initiation of treatment and
effective communication of this condition to the receiving facility by
pre-hospital emergency care (PEC) providers. Depending on system
operations, this has been shown to improve patient outcomes. However, sepsis often presents non-specifically, and in the absence of validated pre-hospital sepsis screening tools, less than half of sepsis patients seen by PEC providers are recognised. This study aimed to determine the accuracy with which Bloemfontein-based PEC providers
recognise sepsis in a series of patient vignettes.
Methods: A series of seven case vignettes were presented to a convenient sample of advanced life support (ALS) and intermediate life
support (ILS) PEC providers. The PEC providers were asked to review each vignette and indicate whether the patient described had
sepsis or not. The vignettes consisted of a clinical case description
with signs and symptoms of patients presenting with or without sepsis, and images were shown where relevant. Elements of the Robson
Prehospital Severe Sepsis Screening (RPSS) tool were used to populate the sepsis vignettes.
Results: A total of 27 ILS and ALS PEC providers in the Bloemfontein
area partook in the research study. Thus, a total of 189 vignettes were
evaluated for sepsis. PEC providers, both ILS and ALS, recognised
sepsis with a sensitivity of 69.63% and a specificity of 37.04% (PPV
73.44%, NPV 32.79%), indicating an accuracy of 60.32%. Although all
participants mentioned some motivations for their answers, none of
the participants gave specific cut-off value ranges at which point they
would suspect sepsis.
Conclusion: This vignette-based study found that PEC providers can
recognise sepsis with modest accuracy, echoing previous work on this
topic. In addition, the study provides a platform for similar studies, which, in turn, could aid in the development of a validated, prehospital sepsis screening tool.
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BACKGROUND

the pre-hospital setting.6 Although multiple preSepsis is considered a severe life-threatening med- hospital sepsis screening tools have been designed
ical emergency with a high risk of morbidity and to aid in recognising sepsis, none have been valimortality.1,2 Globally, there are approximately 30 dated, nor are any currently used in standard prac12
million cases of sepsis annually, carrying a mortal- tice in South Africa. Research ultimately suggests
3–5
ity rate of 35%-40%. While many sepsis-related that routine use of such screening tools in the predeaths have been prevented through early diag- hospital setting could significantly improve the
nosis and treatment, it is still the leading cause sensitivity and specificity of sepsis recognition,
of emergency department (ED) deaths to date.2,5,6 which has been shown to be far superior to clini12
Moreover, there is a paucity of research on the cal judgement.
prevalence of sepsis in Africa, including South
Improving sepsis recognition need not be an exAfrica.2 What is certain is that the prevalence of
pensive undertaking and is an important considersepsis in low- to middle-income countries (LMICs)
ation within lower-resource settings. A few small
is much higher than in high-income countries
and inexpensive changes within the emergency
3,7
(HICs). One reason for such high prevalence
medical service (EMS) system’s care process could
could be a general lack of access to approprisignificantly impact sepsis patients’ care.20 One
ate healthcare, delaying the treatment of timesuch change is to improve PEC providers’ ability
sensitive conditions.8 This is further compounded
to recognise sepsis, thereby aiding expedited in8,9
by inadequate public health education systems,
hospital care. There is currently no evidence on
and as a result, many patients with uncomplicated
how accurately South African PEC providers may
7
infections become septic.
recognise sepsis; therefore, this study aimed to
The clinical presentation of sepsis is mostly non- determine the accuracy with which Bloemfonteinspecific,10,11 making detection difficult. This has based pre-hospital providers recognise sepsis in a
contributed to clinicians taking an extended time series of patient vignettes.
and requiring more effort to establish a diagnosis and provide essential early sepsis care.5 Wallgren et al.12 also found that many people do not DESIGN AND METHODS
receive the appropriate sepsis care, with difficul- Study Design
ties in identifying sepsis being a major contribut- A prospective, cross-sectional design was used by
ing factor. Research highlights that morbidity and applying a series of vignettes to a sample of intermortality could increase between 4% and 7% with mediate and advanced life support (ILS, ALS) preeach hour’s delay in antimicrobial treatment in hy- hospital providers from the city of Bloemfontein,
potensive septic patients.5,13–16 Ultimately, antimi- Free State.
crobial treatment, early recognition of sepsis and
prompt management and resuscitation could preStudy Population and Sample
vent up to 80% of sepsis deaths.17
Voluntary and convenience sampling was used as
Often the first point of medical contact, pre- participation was dependent on the availability
hospital emergency care (PEC) providers play a of pre-hospital providers without interrupting sercrucial role in the initial care and transport of ill vice provision. Both private and public sector preand injured patients.5,18–22 Approximately 75% of hospital providers who volunteered participation
sepsis patients seen in the ED are first seen and were eligible. These cadres of providers were purtreated by PEC providers.5,23,24 Early pre-hospital posefully chosen due to their scope of practice and
recognition of sepsis has thus been shown to ex- education being commensurate with the managepedite in-hospital diagnosis and improve compli- ment of sepsis.
ance with sepsis treatment guidelines.5,24,25 Furthermore, it has also resulted in a higher likelihood Methods
of sepsis patients being transported to appropriate
The vignettes and a questionnaire were the prifacilities and receiving other critical interventions
mary data collection tools. Demographic data
22
timeously.
were also collected from each participant. The viInternationally, data suggest that sepsis recog- gnettes presented on PowerPoint (Microsoft Corp.,
nition by PEC providers is poor,18,20 with PEC Washington, United States of America) were develproviders only suspecting sepsis in 21%-50% of oped using the Robson Prehospital Sepsis Screencases.18,25 Reasons for such poor recognition may ing (RPSS) tool, and content was validated through
be the non-specific presentation of sepsis10,11 or the a pilot study with three experienced ALS practilack of access to imaging and laboratory tests in tioners.
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Table 1: Description of Vignettes
Case

Case Description

Vital Signs

Sepsis Y/N

Case 1

A 26-year-old female patient with a
recurring UTI is presented. The patient complains of progressive dysuria, urgency, nausea, vomiting,
acute pain to the LLQ and fever for
the last 2 days.
A 62-year-old male patient with an
altered mental status (GCS 12/15)
is presented. Patient has productive cough, fever, general body
weakness, and shortness of breath
for the last 3 days.
A
48-year-old
female
patient
with
an
altered mental status (GCS 14/15)
and general body weakness is
presented. Patient is 5 days postsurgery.
The patient’s wound
is healing well with no signs of
infection.
A 16-year-old male patient with a
foot laceration.

Temperature: 38°C Heart rate: 131
beats/min; Respiratory rate: 20
breaths/min; Oxygen saturation:
95% on room air; Blood pressure:
95/54 mmHg; HGT: 5.8 mmol/l

No

Temperature: 35.9°C Heart rate:
146 beats/min; Respiratory rate:
28 breaths/min;
Oxygen saturation:
90% on room air; Blood
pressure: 87/43 mmHg; HGT:
18.1 mmol/l
Heart
Temperature:38.9°C
Respiratory
rate:128 beats/min;
rate:
34 breaths/min; Oxygen
saturation: 89% on room air; Blood
pressure: 111/58 mmHg; HGT:
8.7 mmol/l

Yes

Temperature: 38.1°C Heart rate:
117 beats/min; Respiratory rate:
26 breaths/min; Oxygen saturation: 95% on room air; Blood
pressure: 100/58 mmHg; HGT:
7.6 mmol/l
A
28-year-old
male
pa- Temperature: 38.9°C Heart rate:
tient
with
recurring
sinus 130 beats/min; Respiratory rate:
infection.
Patient has an 30 breaths/min; Oxygen saturaaltered mental status (GCS of 4/15). tion: 94% on room air; Blood
pressure: 123/52 mmHg; HGT:
7.8 mmol/l
A 33-year-old male patient com- Temperature: 38.1°C Heart rate:
plaining of severe epigastric pain 117 beats/min; Respiratory rate: 18
that radiates to the back.
breaths/min; Oxygen saturation:
98% on room air; Blood pressure:
149/91 mmHg; HGT: 6.1 mmol/l
A 40-year-old female patient com- Temperature: 35.2°C Heart rate:
plaining of malaise and epigastric 125 beats/min; Respiratory rate:
pain.
30 breaths/min;
Oxygen saturation:
90% on room air; Blood
pressure: 86/41 mmHg; HGT:
9.2 mmol/l

Yes

Case 2

Case 3

Case 4

Case 5

Case 6

Case 7

Yes

Yes

No

Yes

UTI = Urinary Tract Infection, LLQ = Left Lower Quadrant, HGT = Haemoglucotest, GCS = Glasgow Coma Scale, Underlined
denote RPSS elements suggestive of sepsis10

These vignettes comprised a combination of elements that entailed a clear description of each case
scenario, signs, symptoms and vital signs. Images
were included where relevant. Table 1 outlines
these vignettes in detail. Although imperfect and
largely unvalidated, the RPSS tool has a sensitivity
of approximately 95% and specificity of 43% (PPV
97%, NPV 32%).26 At the time of the study, RPSS

was considered the most accurate pre-hospital sepsis screening tool available.
To ensure reliability, all participants were subjected
to the same data collection tool under the same
conditions. In addition, data collection was completed in the shortest time possible to avoid discussion between colleagues outside the data collection
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procedure.
The participants were required to view a PowerPoint (Microsoft Corp., Washington, United States
of America) presentation, followed by a questionnaire. After each case was presented, participants
had to select between two binary options (Sepsis:
Yes or No). Participants were also asked to motivate their answer, outlining on what they based
their decision.
Written answers to the vignettes were reviewed by
two researchers and extracted into Excel (Microsoft
Corp., Washington, United States of America). Accuracy was determined by calculating specificity

and sensitivity, and the positive and negative predictive values (PPVs and NPVs) of the participant’s diagnosis (index test) – when compared to
RPSS (reference standard). In addition, free-text
motivations were captured and analysed.
Participants were asked to review and sign an informed consent form that included a confidentiality undertaking prohibiting discussion of the study
and contents with others. Ethical approval for this
study was obtained from the Durban University of
Technology’s Human Research Ethics Committee
(HREC. Ref Nr. DRC1/2018). In addition, organisational approval was obtained before initiating
the research.

Table 2: Demographic Profile of Participants
Demographics
Participants, n (%)
Years of experience, mean
Monthly patient volume
Monthly patient volume with suspected sepsis

ALS
8 (30)
15.9
33
7

ILS
19 (70)
9.4
81
7

Total
27
11.3
66
7

ALS = Advanced Life Support (Critical Care Assistant, National Diploma and Bachelor’s Degree), ILS = Intermediate Life
Support

RESULTS
A total of 27 responses were returned, yielding a
sample of 189 vignettes. Table 2 shows the demographic information of the participants. Tables
3 and 4 show the accuracies of sepsis recognition
when compared to the Robson Sepsis Screening

tool. The combined (ILS and ALS) group of prehospital providers identified sepsis with a sensitivity of 69.63% and a specificity of 37.04% (PPV
73.44%, NPV 32.79%) respectively, yielding an accuracy of 60.32%. A small sample size precluded a
meaningful sub-analysis of ILS and ALS providers.

Table 3: Sepsis Identification by ALS Providers

ALS: Sepsis
ALS: Not Sepsis
Total

RPSS Sepsis, n
31
9
40

RPSS Non-sepsis, n
6
10
16

Total, n
37
19
56

ALS = Advanced Life Support, RPSS = Robson Prehospital Sepsis Screening Tool

Table 4: Sepsis Identification by ILS Providers

ILS: Sepsis
ILS: Not Sepsis
Total

RPSS Sepsis, n
63
32
95

RPSS Non-sepsis, n
28
10
38

Total, n
91
42
133

ILS = Intermediate Life Support, RPSS = Robson Prehospital Sepsis Screening Tool

Table 5 displays the frequency with which certain
features were mentioned to support the diagnosis.
Most of the participants used vital signs to identify
sepsis – in particular, low blood pressure and fever.
No participants reported making use of a screen-

ing tool to identify sepsis. Moreover, although vital signs were mentioned, none of the participants
gave a cut-off value range, at which point they
would suspect sepsis.
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DISCUSSION
The increasing importance of the pre-hospital setting’s role in identifying sepsis has become more
evident in recent research.11,18,19 This study aimed
to evaluate the accuracy with which ILS and ALS
PEC providers in Bloemfontein identify sepsis in
a series of patient vignettes. The study found PEC

providers identified sepsis with moderate sensitivity but with relatively low specificity. No participants reported intentionally using a sepsis screening tool to aid their decision-making; citing vital
signs (mainly fever, heart rate, and blood pressure)
were the main factors on which sepsis identification was based.

Table 5: Frequency of Diagnostic Features
Case 1

Case 2

Case 3

Case 4

Case 5

Case 6

Case 7

Total

18
17
13
1
0
0
0
1
1
3
12
0
0
1
6
5
11
1
1
1
0
0

6
5
9
3
9
2
1
1
1
3
3
0
1
1
0
1
0
1
0
1
0
0

18
14
1
7
5
4
2
0
0
3
12
4
5
3
0
0
0
1
0
0
0
0

14
7
5
4
3
0
0
0
0
1
18
16
0
1
1
0
0
1
0
0
0
0

10
6
0
5
3
4
2
0
0
1
8
3
0
4
0
1
0
2
0
7
0
0

10
3
0
0
0
0
0
1
0
3
10
1
0
2
5
2
0
3
5
10
0
1

2
6
9
5
5
2
1
1
1
1
17
2
10
2
1
2
0
2
0
0
5
0

78
58
37
25
25
12
6
4
3
15
80
26
16
14
13
11
11
11
6
19
5
1

Vitals (Specified)
Fever
Heart Rate
BP (low)
Respiratory Rate
HGT
GCS
SPO2
BP (High)
No Fever
Vitals (Unspecified)
Respiratory Problemsa
Infected Wound
Post-Operative
Medical History
Acute Pain
Signs of Infection
Recurring UTI
No Signs of Sepsisb
Nausea/Vomiting
Clinical/Physical
Shock
Peritonitis

BP = Blood Pressure, UTI = Urinary Tract Infection, LLQ = Left Lower Quadrant, HGT = Haemoglucotest, GCS = Glasgow Coma
Scale, a = COPD, Pulmonary Oedema, Pneumonia, Bronchitis,b = Vital signs explained by other causes

Current data suggest PEC providers’ recognition
of sepsis is often poor worldwide, and there is
no research available on how accurately South
African paramedics can identify sepsis.18,20 Although limited by sample size and a single city,
this vignette-based study is the first to describe
PEC provider sepsis recognition accuracy. This
study found that South African PEC providers had
a moderately high accuracy in identifying sepsis.
According to a cross-sectional, observational study
conducted by Polito et al.,18–20 PEC providers in the
USA only had a 17% sensitivity in diagnosing sepsis. The study further highlighted that of all the
sepsis patients transported, the providers only had
an impression of sepsis in 21% of those patients.20
While the two studies followed different designs,
the dissimilar accuracies may be attributed to several factors. Firstly, due to the high burden of in-

fectious diseases (including sepsis in South Africa
and other LMICs), greater exposure might explain
the higher accuracy in this study. Secondly, due
to the study design, participants might have been
primed to look for specific signs of sepsis as they
were informed at the start of the questionnaire that
they were doing a study on sepsis. This is not the
case when a PEC provider is faced with an undifferentiated patient.
In this study, no participants reported using a sepsis screening tool, but this does not denote omission; either intentionally or through ignorance.
This is apparent as the top-cited reasons (fever,
heart rate and blood pressure) for suspecting sepsis were elements contained in the Robson tool.26
However, sepsis is difficult to diagnose because the
signs and symptoms are mostly non-specific.8 It
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is particularly difficult in the pre-hospital setting,
where PEC providers have limited to no access
to diagnostic tests and imaging to aid their diagnoses.21 In conducting this study, numerous tools
were suggested with differing accuracies;10 in this
instance, the Robson tool was selected as a reference since it yielded the highest accuracies.26 However, this tool remains unvalidated in the South
African context, where patients present later or
with other complex comorbidities.26 By systematically developing, validating, and implementing a sepsis screening tool for the South African
setting, the accuracy with which PEC providers
recognise sepsis may be bolstered. Studies have
determined sepsis screening tools could help PEC
providers identify sepsis in patients with sensitivity and specificity as high as 95% and 93%, respectively.11 Early sepsis recognition by PEC providers
has also been shown to improve in-hospital sepsis
diagnosis and expedite treatment;20,22 in this manner, mortality may be reduced. The effects of these
interventions should be evaluated prospectively.
While many features were cited as forming the basis of participants’ diagnosis, and notwithstanding the limitation of this study that primed participants to sepsis diagnosis, the true first feature
for accurate sepsis diagnosis is a high index of suspicion of sepsis in an unwell patient.27,28 As mentioned, no discernible screening tool was used to
guide participants’ diagnosis, but fever, tachycardia, hypotension, and respiratory complaints were
the most common features on which diagnosis was
based. However, since this study did not seek to
explain why PEC providers used certain features to
confirm or reject a sepsis diagnosis, various explanations are likely.
Firstly, PEC providers may predominantly be
trained to manage patients who present with instability or require resuscitation; this might mean
a bias towards allocating a sepsis diagnosis to
those patients potentially presenting with shock.
Shock is a late feature of sepsis that may affect
the accuracy of sepsis identification and diagnosis.5,29 Another explanation of an over-reliance on
fever as a feature of sepsis might be due to a clear
conceptual link between the notion of infection
and fever. This also seems to be the case in the
current South African pre-hospital clinical practise guidelines, where the two are presented together.30 Some of these features (hypotension and
fever) were found to be the most pathognomic
for hospital-confirmed sepsis in a prospective prehospital study in Sweden.31 However, a recent
South African study that sought to identify telephonic descriptors of patients reported gastrointestinal complaints and altered mental status to be
the most important features.32 This common pre-

sentation might reflect the high burden of gastrointestinal disease in South Africa versus a greater
incidence of respiratory focus of sepsis in higherincome countries.33,34 The latter may also explain a
high reliance on respiratory complaints as an important feature in this study.
Thus, PEC providers require further training to improve their knowledge of sepsis, and the implementation of a sepsis screening tool might be required to bridge this gap. Upskilling pre-hospital
providers, even through online learning modules,
has been shown to improve treatment guideline
adherence in the South African setting.35

LIMITATIONS
This study is limited by its design and sampling.
Firstly, a vignette-based study may not be a true reflection of the accuracies obtained in actual clinical
practice, especially owing to the binary questions
that were posed to participants. During actual clinical practice, the question is never binary, and other
differential diagnoses will need to be considered.
Further, due to a small sample size, the widespread
application of the results should be considered
cautiously since external validity might have suffered. Participants were also informed that they
would be looking for sepsis signs, which could
have influenced their performance. The results further only represent a few pre-hospital providers in
one city in South Africa.
Additional prospective studies on the accuracy
of pre-hospital sepsis recognition should be conducted using patient discharge diagnosis as the
gold standard. Further, research on the development and implementation of a pre-hospital sepsis
screening tool for the South African setting should
be undertaken. Finally, it would also be helpful to
determine PEC providers’ current knowledge and
understanding of sepsis, thus tailoring specific educational interventions.

CONCLUSION
This study suggests modest accuracy in sepsis recognition among a limited subset of PEC
providers based on patient vignettes. No participants reported deliberately using a sepsis screening tool to derive an answer, despite citing elements contained within such tools. Research suggests that early recognition and interventions of
patients with sepsis significantly improve morbidity and mortality. Future research should
prospectively evaluate pre-hospital providers’ sepsis recognition accuracy from a larger sample and
review whether implementing a validated pre-
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hospital sepsis screening tool could improve the
recognition of sepsis.
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