Patient, Public, and Healthcare Professionals’
Sepsis Awareness, Knowledge, and Information
Seeking Behaviors: A Scoping Review*

OBJECTIVES: Sepsis awareness and understanding are important aspects of
prevention, recognition, and clinical management of sepsis. We conducted a
scoping review to identify and map the literature related to sepsis awareness, ge-
neral knowledge, and information-seeking behaviors with a goal to inform future
sepsis research and knowledge translation campaigns.

DESIGN: Scoping review.

SETTING: Using Arksey and O’Malley’s methodological framework, we conducted
a systematic search on May 3, 2021, across four databases (MEDLINE, EMBASE,
CINAHL, and Education Research Complete). Title/abstract and full-text screening
was done in duplicate. One researcher extracted the data for each included article,
and a second researcher checked data accuracy. The protocol was registered on
Open Science Framework (https://doi.org/10.17605/OSF.IO/YX7AU).

SUBIJECTS: Articles related to sepsis awareness, knowledge, and information
seeking behaviors among patients, public, and healthcare professionals.

INTERVENTIONS: None.

MEASUREMENTS AND MAIN RESULTS: Of 5,927 unique studies, 80 re-
ported on patient (n = 13/80;16.3%), public (n = 15/80;18.8%), or healthcare
professional (nurses, physicians, emergency medical technicians) (n = 48/80;
60%) awareness and knowledge of sepsis. Healthcare professional awareness
and knowledge of sepsis is high compared with patients/public. The proportion
of patients/public who had heard of the term sepsis ranged from 2% (Japan) to
88.6% (Germany). The proportions of patients/public who correctly identified the
definition of sepsis ranged from 4.2% (Singapore) to 92% (Sweden). The results
from the included studies appear to suggest that patient/public awareness of
sepsis gradually improved over time. We found that the definition of sepsis was
inconsistent in the literature and that few studies reported on patient, public, or
healthcare professional knowledge of sepsis risk factors. Most patient/public get
their sepsis information from the internet, whereas healthcare professionals get it
from their role in healthcare through job training or educational training.

CONCLUSIONS: Patient, public, and healthcare professional awareness and know-
ledge of sepsis vary globally. Future research may benefit from a consistent definition
as well as country-specific data to support targeted public awareness campaigns.

KEY WORDS: awareness; healthcare professional; information-seeking behavior;
patient; sepsis

epsis, as defined in 2016, is a life-threatening organ dysfunction caused
by a dysregulated host response to infection (1). In 2017, there were an
estimated 48.9 million sepsis cases and 11 million sepsis-related deaths
worldwide (2). Prevention of community- and hospital-acquired infections can
reduce sepsis prevalence (3). Furthermore, early recognition, diagnosis, and
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appropriate clinical management of infections and
sepsis can, respectively, prevent sepsis and improve
sepsis outcomes (4-6). Although sepsis is a prevent-
able cause of death worldwide, it is not widely recog-
nized by patients and the general public (7, 8), and
knowledge gaps persist among healthcare profession-
als (HCPs) (9-11).

Increasing public and HCPs” awareness of sepsis, its
risk factors, and its symptoms are crucial to reducing the
global burden of sepsis (8, 12, 13). This began with the
inception of the Surviving Sepsis Campaign (SSC) at
the Annual Meeting of the European Society on
Intensive Care Medicine in Barcelona (2002). The first
initiative of the SSC (the “Barcelona Declaration”)
aimed to reduce sepsis mortality by 25% within 5 years
through urging HCPs and governments to improve
sepsis management through a six-point action plan:
awareness, diagnosis, treatment, education, counseling,
and referral (14). Guidelines for clinical management of
sepsis (SSC Sepsis Bundles) were created in 2004 (4) and
have since been updated (15, 16). Many organizations
and resources have also been created (e.g., Global Sepsis
Alliance, World Health Organization, U.S. Centers for
Disease Control and Prevention, and The U.K. Sepsis
Trust) in response to the need to increase sepsis aware-
ness, including the establishment of World Sepsis Day
in 2012 by the Global Sepsis Alliance (17-20).

Despite the creation of several public healthcare
campaigns, there is an incomplete understanding of
the empirical literature on sepsis awareness and know-
ledge. Furthermore, it is largely unknown how individ-
uals may seek and access sepsis information; central
considerations in developing effective public health
messaging. The aim of this scoping review was to iden-
tify and map the literature related to sepsis awareness,
general knowledge, and information-seeking behav-
iors with a goal to inform future sepsis research and
knowledge translation campaigns.

METHODS

We conducted the scoping review using Arksey and
O’Malley’s methodological framework and according
to the Preferred Reporting Items for Systematic Review
and Meta-Analyses extension for Scoping Reviews
(PRISMA-ScR) Checklist (Supplementary Table
1, Supplementary Digital Content, http://links.Iww.
com/CCM/H126) (21). Approval from institutional
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research ethics board was not required as the study did
not involve human participants, human material, or
human data.

On May 3, 2021, we searched MEDLINE (Ovid),
EMBASE (Ovid), CINAHL (EBSCOhost), and
Education Research Complete (EBSCOhost) for
MeSH terms and keywords related to sepsis aware-
ness, knowledge, and information-seeking behaviors
in conjunction with terms and keywords related to
sepsis (Appendix 1, Supplementary Digital Content,
http://links.lww.com/CCM/H126). No language or
date restrictions were applied. Results were combined
and deduplicated in EndNote X9 (Clarivate Analysis)
(22) and uploaded to Covidence systematic review
software (Veritas Health Innovation, Melbourne, VIC,
Australia) for title/abstract and full-text review.

We included peer-reviewed journal articles if they
focused on sepsis-related health information seek-
ing, sepsis-related educational campaigns, or current
levels of sepsis awareness or general knowledge. We
excluded published commentaries, editorials, reviews,
and conference abstracts/proceedings and articles
that focused on clinical knowledge of sepsis. Articles
not available in English were translated using Yandex
or Google (23-25).

Three researchers independently screened titles/
abstracts in duplicate, with any abstract included by
at least one researcher advancing to full-text screen-
ing. Full-text articles were screened in duplicate, with
conflicts resolved by discussion or a third researcher.
References of included articles were assessed for po-
tential inclusion.

One researcher extracted study characteristics (lo-
cation/design/date range/setting), population infor-
mation (sample size/participant role/age/gender/sex/
ethnicity), and health information (modality/source/
level of knowledge/awareness/education); a second re-
searcher verified the data. Our protocol is registered on
Open Science Framework (https://doi.org/10.17605/
OSEIO/YX7AU).

RESULTS

From 5,927 unique studies, we included 80 stud-
ies (Supplementary Fig. 1 and Appendix 2, Supple
mentary Digital Content, http://links.Iww.com/CCM/
H126). Nearly half of included studies used a cross-sec-
tional design (n = 39/80; 48.8%). Study characteristics
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and references are listed in Supplementary Table 2
and Appendix 2 (Supplementary Digital Content,
http://links.lww.com/CCM/H126). The studies in-
cluded patients (n = 13/80; 16.3%; n = 1,100), members
of the public (n = 15/80; 18.8%; n = 15,400), or HCPs
(pre hospital [e.g., emergency medical technicians
(EMTs) or dentists] and in-hospital [e.g., nurses, physi-
cians]) (n = 48/80; 60%; n = 70,340). Patients included
sepsis survivors (n = 6/13; 46.1%), postnatal mothers,
(n = 3/13; 23.1%), and people with learning disabili-
ties/preoperative patients/surrogates of sepsis patients

(each n = 1/13; 7.7%). Five studies did not report a
study population.

Awareness

A total of 20 studies (n = 20/80; 25%) reported on
sepsis awareness (e.g., had heard of the term “sepsis”
or, in two studies, Haiketsushou, which means “sepsis”
in Japanese). Of these 20 studies, 12 (60%) reported
on patient (n = 4/20; 20%) or public (n = 8/20; 40%)
awareness of sepsis, and nine (n = 9/20; 45%) reported
on HCP awareness. One

- Sepsis Alliance

- Sepsis-1
- Sepsis-2

100- A Japan

Y
=3

i ® Germany™

a
o
1

| J;':lpan:"gg

Proportion (%)

25- : :

| @sa™
i guK™

.Spam
.Il'aly73
: .France

WSD/UK Sepsis Trust

P A
South KOI'i‘EWVIuItlpIe coun‘t‘rles

! ®Korea?

[ | France

0 Slngapore

study included patients and
HCPs (26). The proportion
of patients/public who had
heard of the term sepsis
ranged from 2% (Japan) to
88.6% (Germany). Patient/
public awareness of sepsis
gradually improved over
time with the changing
Sepsis definitions (1, 27,
28) and inception of World
Sepsis Day (Fig. 1). Notably,
only two studies (n = 2/8;
25%) that included patients
and public reported more
than 50% of participants
being aware of the term
sepsis (i.e., most reported <
50%). In comparison, there
was a higher proportion
of HCPs who have heard
of the term sepsis, which
ranged from 71% (EMTs)

epsis-3
HO

=

AJapan®

n

i i ®Germany®

{ | A saudiArabia'’

{ | ® SaudiArabia®’

P ® Ireland®®

® Sweden

ﬂrazll68

0 ; L] L] L] : I : L] L] L]
1992 2002
Year

e Public m Patients

2012

A HCP

S 2().22 to 98% (nurses/physicians).

Sepsis Knowledge

Most studies evalu-

Figure 1. Patient, public, and healthcare professional awareness of sepsis over time and in relation
to changing international consensus-based sepsis definitions (Sepsis-1 [1992], Sepsis-2 [2001],
Sepsis-3 [2016]), formation of three key public awareness organizations (Sepsis Alliance [2003],
Global Sepsis Alliance [GSA, 2010], and the U.K. Sepsis Trust [2012]), the first World Sepsis Day
(WSD) in 2012, and the World Health Organization (WHO) Resolution WHA70.7 on improving

the prevention, diagnosis, and clinical management of sepsis (2017). Each stakeholder group is
indicated by a different colored shape (patients: orange square, public: green circle, and healthcare
professionals [HCPs] blue triangle). The references for the data points are shown as superscript
numbers (see reference list in Appendix 2, Supplementary Digital Content, http://links.lww.com/

CCM/H126).
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ated sepsis knowledge
(n 51/80; 63.7%), in-
cluding patient, public, or
HCP knowledge of the def-
inition of sepsis (n = 30/51;
58.8%), sepsis signs/symp-
toms (n = 34/51; 66.7%),
mortality (n =7/51; 13.7%),
and risk factors (n = 8/51;
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15.7%). The sepsis knowledge survey developed by the
European Society of Intensive Care Medicine (ESICM)
and Society of Critical Care Medicine (SCCM) was
most frequently used to evaluate patient or public sepsis
knowledge. The survey by Robson et al (29) was most
frequently used to evaluate HCP sepsis knowledge.

Definition of Sepsis

Thirty studies (n = 30/80; 37.5%) reported on patient
(n = 3/30; 10%), public (7/30; 23.3%), or HCP (21/30;
70%) knowledge of the definition of sepsis. One
study included patients and HCPs (26). The propor-
tions of patients/public who “correctly” selected the
study-identified definition of sepsis ranged from 4.2%
(Singapore) to 92% (Sweden) (Fig. 2). In comparison,
there was a higher proportion of HCPs who could cor-
rectly identify the definition of sepsis, which ranged

from 17% (EMTs) to 91% (nurses). As demonstrated
in Table 1, sepsis definitions in the included studies
show important yet slight variation in interpretation
and description. Although most of these definitions
are different, some have overlapping elements. For ex-
ample, the two definitions “sepsis is evidence of organ
dysfunction caused by a dysregulated host response
to infection” and “presence of life-threatening organic
dysfunction secondary to the body’s unregulated re-
sponse to infection” have overlapping elements of
organ dysfunction and infection. This emphasizes the
importance of a global definition for sepsis.

Signs/Symptoms of Sepsis

A total of 33 studies (n = 33/80; 41.2%) evaluated pa-
tient (n = 2/33; 6.1%), public (n = 5/33; 15.2%), or HCP
(n = 27/33; 81.8%) knowledge of the signs/symptoms
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Figure 2. Patient, public, and healthcare professional (HCP) knowledge of the (study-defined) definition of sepsis. The data are
displayed as individual proportions (X, where one study reported a proportion) or ranges in proportions (i.e, when multiple studies
conducted in the same continent reported proportions). The references for the data points are shown as superscript numbers (see
reference list in Appendix 2, Supplementary Digital Content, http://links.lww.com/CCM/H126).
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TABLE 1.

Variety of Definitions of Sepsis in Included Studies That Reported a Definition

Sepsis Definition

Healthcare
Professional

Population

Patient  Public Reference(s)?

Sepsis is evidence of organ dysfunction caused by a
dysregulated host response to infection

Presence of life-threatening organic dysfunction secondary to
the body’'s unregulated response to infection

Systemic inflammatory response caused by microbial infection

The presence of a known or suspended infection, accompanied

by an inflammatory response
The response of the body to infection®
Sepsis is an intense immune response of the body
Blood poisoning
Blood infection
Septic shock or leads to septic shock
Septicemia
Infection of a wound
Infection (unspecified)
Infection of body tissue

Pus or pus in the body

(1,12, 15, 20, 24)
(12, 24)

(11, 29, 31, 35, 36,
42, 61, 70)

(35, 36, 42)

2 (88, 39, 71)
- (64)

= (65, 67, 71, 73)
= (1, 65, 67, 71)
(1, 65, 71, 73)
= (1, 65, 71, 73)
(71, 73)

= 73

71

71

|
B T S S &' I 0 IR 0 NI oS —_ -
|

“The reference numbers for each definition of sepsis correspond with the reference list in Appendix 2 (http://links.lww.com/CCM/

H126).

vShime (39 [Appendix 2, http://links.lww.com/CCM/H126]) included patients and healthcare professionals.

Dashes indicate no data was reported for the row item.

of sepsis. Studies evaluated one or more of the same
core list (lay/alternative terms used in brackets): fever
(or temperature > 38°C), hypothermia (or temperature
< 36°C), tachypnea (shortness of breath), tachycardia
(high heart rate), hypotension (low blood pressure), and
altered state of consciousness (altered mentation/dis-
orientation/confusion). Two studies conducted before
release of the Third International Consensus Definition
Sepsis-3 (1) included leukocytosis or leukopenia and
decreased blood sugar. Only knowledge of fever as a
sign/symptom of sepsis was evaluated in patient-focused
studies wherein all core signs/symptoms (except hypo-
thermia) were evaluated for public-focused studies. The
ranges in the proportion of patients, public, or HCPs
who correctly identified (per each study’s definition) any
signs/symptoms of sepsis are displayed in Figure 3.

Risk and Risk Factors

Seven (n = 12/80; 15%) studies asked members of the
public (n = 5/12; 41.7%) or HCPs (n = 7/12; 58.3%)

Critical Care Medicine

about sepsis-related mortality. Overall, public know-
ledge of current estimates of sepsis-related mortality
was limited, with most participants (58%) selecting
“Do not know” when asked if they know how many
people around the world died of sepsis each day, or
ranking sepsis mortality below other well-known dis-
eases estimated to have a lower mortality than sepsis.
In contrast, HCPs recognized sepsis as a leading cause
of mortality and ranked sepsis as having a greater mor-
tality than other well-known diseases, although were
unaware the estimated mortality rate was so high.
Seven (n = 7/80; 8.7%) studies reported on patient
(n=1/7; 14.3%), public (n = 2/7; 28.6%), or HCP (n =
4/7; 57.1%) knowledge of risk factors of sepsis. Most
studies (n = 5/7; 71.4%) did not describe how they
identified accepted risk factors; two cited relevant
literature on sepsis risk factors. Risk factors varied
across studies, with some studies only reporting the
overall proportion of “correctly” identified risk factors
(i.e., not reporting individual risk factors). In the
patients/public studies, participants were asked if any
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Figure 3. Patient, public, and healthcare professional (HCP) knowledge of the symptoms of
sepsis. The data are displayed as individual proportions (X, where one study reported a proportion)
or ranges in proportions (i.e, when multiple studies conducted in the same continent reported
proportions). The data sources are referenced in Appendix 2 (http://links.lww.com/CCM/H126)
for patient (50), public (61, 64), and healthcare professional (1, 11, 22, 29, 31, 35, 38, 40, 41)
knowledge of the symptoms of sepsis. ALOC = altered level of consciousness.

of the following were risk factors for sepsis (propor-
tion identified in the study as “correct” responses):
low immunity (82.9%), burns/injuries (47.3%), dia-
betes (37.4%), tubes/catheters (62.8%), and risk factors
specific to neonatal (premature rupture of membrane
[50%]) or puerperal sepsis (caesarean section [26.5%],
multiple vaginal examination [48.2%], home delivery
[86%]). Knowledge of all sepsis risk factors was low,
with one study reporting that only 12.6% of partici-
pants were able to select all the correct risk factors (as
identified by study authors). HCPs were asked if any
of the following were risk factors (proportion correctly
identified): being elderly (78.8%), chronic steroid
user (73.9%,), IV drug user (73%), asplenia (56%), or
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through sepsis websites.
Most general sepsis ed-
ucation  provided to
HCPs was in-person (n =
7/13;53.8%) or via sepsis
education print materials
(n = 4/13; 30.8%). Three
of the sepsis education interventions (n = 3/13;
23.1%) were multimodal. For example, the Global
Maternal Sepsis Study STOP SEPSIS! Campaign in-
cluded a website, print materials, press releases, and
social media. Generally, sepsis education improved
patient, public, and HCP’s knowledge of sepsis
(Supplementary Table 3, Supplementary Digital
Content, http://links.Jlww.com/CCM/H126).

Sepsis Information Sources

Ten studies (n = 10/80; 12.5%) reported on sources
of sepsis information for patients (n = 4/10;40%),
public (n = 4/10; 40%), or HCPs (n = 3/10; 30%)
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(Table 2). One study reported on patients and HCPs.
Most patients reported getting their information from
hospital/medical personnel (1-36%) or newspapers
(26%). Most public reported they got their informa-
tion from the media (not specified) (12-72.3%), the
internet (0-72.3%), or from school (1-37.5%). HCPs
received their sepsis information from their profession
(71.6%) or from school (24.6-56%).

Sepsis Information Seeking

Eight studies (n = 8/80; 10%) reported on sepsis infor-
mation-seeking behavior based on news articles or
internet searches. Two studies by Rush et al (n = 2/8;
25%) searched U.K. newspapers to identify articles that
mentioned sepsis-related terms. They found that the
frequency of news articles reporting on sepsis increased
over time and attributed this to the increased reporting
following the highly publicized death of William Mead
(12-mo-old who died from sepsis in 2014) and the
Daily Mail’'s “End the Sepsis Scandal” campaign.

Of the eight studies that reported on sepsis informa-
tion-seeking behavior, four (n = 4/8; 50%) evaluated
Google Trends and Wikipedia usage data to describe
sepsis information-seeking online. Like the stud-
ies by Rush et al, the relative search volume on sepsis
increased over time, with an increase associated with
awareness events and news media coverage (e.g., high-
profile deaths, healthcare system failures) and, less com-
monly, awareness campaigns (e.g., World Sepsis Day).
Although, one study reported a relative increase in dig-
ital information-seeking associated with the inception
of World Sepsis Day (2012), when compared with prior

TABLE 2.

to World Sepsis Day (2007-2011). When evaluating
the search volume or sepsis-related searches, the top
search terms included sepsis meaning, sepsis guide-
lines, what is sepsis, sepsis disease, and “sepsis ICD 10”
(International Classification of Diseases, 10th revision).
Most patients and families used Wikipedia, health web-
sites, medical dictionaries, or discussion forums. The
main reasons patients and families searched for health
information on the internet were to learn about sepsis,
and/or about treatments, to ask questions to physicians
or because they never heard of sepsis.

DISCUSSION

This scoping review identified 80 studies that re-
ported on patient, public, or HCP sepsis awareness,
general knowledge, and information-seeking behav-
iors. Overall, data from the studies demonstrated that
the public’s sepsis knowledge were generally low but
appeared to be slowly improving over time. There was
a range over time and country in the proportions of
people who had heard the term sepsis, could identify
sepsis definitions, or knew the core signs/symptoms
of sepsis. This general lack of understanding of sepsis
is disproportionate to the substantial mortality rate of
sepsis worldwide. Furthermore, the complexities
of sepsis recognition are demonstrated in the variety
of definitions present in the sepsis knowledge-related
literature.

Existing literature demonstrates that HCPs know
more about sepsis than patients and the public, al-
though generally prehospital personnel (e.g., EMTs)
knowledge was lower than in-hospital personnel (e.g.,

Range of Proportions of Patient, Public, or Healthcare Professional Sources Sepsis

Information

Source of Sepsis Information

Friends/ Health-Related
Occupation

Media Newspapers Internet Family

Patients, %

7-22 26 2 2 3
Public, %

12-72.3 22.5 0-72.3 3-20.8 1-23
Healthcare professionals, %

0.5 0 1.6 1 71.6

Friends/Relatives
Have Been Affected

Hospital or

School Medical Personnel

1 1-36 0-1
1-37.5 4.7-13 0-76
2.9-34.9 1 0-1.6

Critical Care Medicine
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nurses/physicians). The need to enhance patient and
public knowledge of sepsis by empowering individu-
als to recognize signs/symptoms of sepsis and urgently
seek medical care has been touted as a key means to
lower sepsis morbidity and mortality (8, 30). Other
mass media health promotion campaigns—such as
acute myocardial infarctions and stroke (31, 32)—were
credited with successfully increasing public aware-
ness of signs/symptoms which, in turn, was associated
with a reduction in both the number of patients who
presented late to the hospital and who died (33, 34).
However, the effectiveness of public health campaigns
in terms of behavior change is often challenged by fac-
tors that either directly (e.g., exposure to message)
or indirectly (e.g., perception of seriousness) impact
knowledge acquisition (34, 35).

Our study highlighted additional challenges that
should be considered with any sepsis awareness cam-
paign. First, although efforts to monitor progress in
public, patient, and healthcare provider awareness over
time would benefit from using consistent definitions
and survey tools, the evolving nature of sepsis research
and current understanding continues to challenge uni-
form metrics, including determinations of “correct”
answers on knowledge-based evaluations. We identi-
fied studies with sepsis definitions that included sys-
temic inflammatory response syndrome (SIRS) (16, 27)
and Sepsis-3 which does not include the SIRS concept.
This was expected given the evolution of the definition
of sepsis over time (28). There lacks global consensus
on a sepsis definition, which may resolve with further
understanding of the pathophysiology of sepsis, inclu-
sion of data from adults from other geographical re-
gions (e.g., developing nations) (36), and engagement
of a more diverse panel of stakeholders when updating
the definition of sepsis (37). To encompass evolving
knowledge, existing surveys like the ESICM/SCCM
survey could be adapted. For example, the question
asking respondents to choose among several potential
sepsis definitions could add options inclusive of organ
dysfunction. This would allow researchers to compare
current data with previous surveys and provide insight
on outcomes of sepsis campaigns undertaken since the
last definition update.

Second, included studies demonstrated how symp-
toms of sepsis can be explained without the use of
medical jargon. Although included studies evaluated
patient and public knowledge of symptoms of sepsis,
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most evaluated knowledge of individual symptoms
which, on their own, are nonspecific and could be
attributed to sepsis as well as other medical condi-
tions. To ensure clear guidance, good practice for
awareness campaigns should include communicating
all possible symptoms of sepsis with messaging that if
a person is exhibiting a combination of these symp-
toms, they should seek urgent medical care. This is
demonstrated on the Sepsis Alliance’s webpage (38).
Their “It's About TIME” memory aid (Temperature,
Infection, Mental decline, and Extremely ill) includes
the detail “if you experience a combination of these
symptoms.” Third, as the current study shows, pa-
tient/public sepsis awareness varies across countries,
which suggests that local data are important for tar-
geted awareness campaigns that address local know-
ledge gaps.

In our study, media and internet were cited as the
predominant source of sepsis information for the
public. As such, awareness campaigns should use this
modality. However, tools such as the Patient Education
Materials Assessment Tool (34, 40) or Health on the
Net criteria should be applied to assess the quality
of content (understandability/actionability/reada-
bility) (41, 42). Furthermore, members of the public
are more likely to look for sepsis-related information
when high-profile sepsis-related stories (e.g., celebrity
deaths or healthcare system errors) are published. This
is an opportunity to raise sepsis awareness wherein in-
formation about sepsis risk factors, signs/symptoms,
and mortality can be embedded in sepsis-related news
stories. Similarly, storytelling, used in other health
awareness campaigns (43), could be a key strategy
used to raise sepsis awareness campaigns. Awareness
campaigns should be prefaced with collecting local
data to create content representative of the local pub-
lic’s knowledge gaps and preferences for receipt of
sepsis information. Our review found that sepsis edu-
cation improves patient, public, and HCP’s knowledge
of sepsis. Future research is needed to understand the
effect that sepsis awareness campaigns have on public
sepsis knowledge and awareness, sepsis-related mor-
bidity/mortality, and the receptivity of HCPs when
patients present to the emergency department urgent
medical care. Possible studies could be similar to those
conducted to evaluate effectiveness of myocardial
awareness and stroke campaigns (31, 32, 34, 35, 44,
45). This may include measuring campaign recall (e.g.,
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ability to define sepsis or identify symptoms of sepsis),
impacts to self-efficacy, and health service use.

A major strength of our study is the rigorous con-
duct of the scoping review, which included a prereg-
istered protocol, use of a methodological framework,
and reporting according to PRISMA-ScR. No restric-
tions were placed on language, and we were able to
capture literature on sepsis awareness and general
knowledge from various countries. As with all scoping
reviews there are limitations to consider. It is possible
some studies were missed in the search. However, we
searched all reference lists to ensure we did not miss
any key articles. To ensure our search was feasible and
included general sepsis knowledge, we used general
MeSH terms and keywords for sepsis (i.e., not med-
ical terms), and as such, it is possible that HCP general
sepsis knowledge papers were missed. This means ar-
ticles evaluating sepsis awareness in some HCP groups
were limited (i.e., pre-hospital or outpatient HCP); in-
terpretation of sepsis awareness in these populations
requires further study. Most of the questionnaires
used to evaluate patient, public, or HCP knowledge
of sepsis were multiple choices, and as such, the esti-
mates of “correct” (as each study identified) could
be higher due to chance. Furthermore, not all stud-
ies used the same measure or applied the same ques-
tion and response options, and as such, it is difficult
to draw global comparisons regarding sepsis aware-
ness and knowledge. However, most public-focused
surveys used similar questions. Last, included stud-
ies were cross-sectional and did not evaluate levels
of sepsis awareness over time. Future research could
include a contemporary global survey of sepsis know-
ledge for patients, public, and HCPs, which could be
applied across different countries and settings and at
different time points.

CONCLUSIONS

We found that although public knowledge of sepsis
and its mortality is generally low, some countries have
high awareness and knowledge, and as such, any public
awareness campaigns should be created based on local
data. This will also support tailoring campaign sources,
modes, and materials to maximize uptake. Future re-
search should include a consistent definition of sepsis
and a complete understanding of the impacts of chang-
ing sepsis awareness on sepsis-related morbidity and
mortality.

Critical Care Medicine

ACKNOWLEDGMENTS

We would like to thank Diane Lorenzetti for review-
ing the search strategy for this study. We would also
like to thank Natalia Jaworska, Laura Hernandez, Kira
Makuk, Kara Plotnikoff, and Thomas Johnston for their
help with title/abstract screening and data abstraction.

1 Department of Critical Care Medicine, Alberta Health
Services & University of Calgary, Calgary, AB, Canada.

2 Department of Community Health Sciences & O'Brien
Institute for Public Health, University of Calgary, Calgary,
AB, Canada.

3 Department of Psychiatry & Hotchkiss Brain Institute,
Cumming School of Medicine, University of Calgary,
Calgary, AB, Canada.

4 Department of Medicine, McMaster University Faculty of
Health Sciences, Hamilton, ON, Canada.

5 Faculty of Medicine and Health Sciences, Department
of Medicine, Université de Sherbrooke, Sherbrooke, QC,
Canada.

6 Faculty of Health, School of Health Administration, Dalhousie
University, Halifax, NS, Canada.

Sepsis Canada is a research network made up of research-
ers, health care providers, trainees and patient partners from
across Canada, with a wide range of expertise and experi-
ence. Together, our members work together to improve the
awareness, care and recovery from sepsis for all Canadians.
The Executive Committee includes Dr. Alison Fox-Robichaud
(Scientific Director). The Steering Committee includes Dr. Alix
Carter (Dalhousie University), Dr. Deborah Cook (McMaster
University), Dr. Brian Cuthbertson (University of Toronto), Dr.
Kirsten Fiest (University of Calgary), Dr. Robert Fowler (University
of Toronto), Dr. Alison Fox-Robichaud (McMaster University),
Dr. Allan Garland (University of Manitoba), Dr. Hertzel Gerstein
(McMaster University), Dr. Michelle Kho (McMaster University),
Dr. (Tex) Niranjan Kissoon (University of British Columbia), Dr.
Paul Kubes (University of Calgary), Dr. Manoj Lalu (University of
Ottawa), Dr. Frangois Lamontagne (University of Sherbrooke),
Dr. Kusum Menon (University of Ottawa), Dr. Jeanna Parsons
Leigh (Dalhousie University), Dr. Elizabeth Wilcox (University of
Toronto), and Ariana Parolini, Kristine Russell, and Nubia Zepeda
(University of Calgary).

Supplemental digital content is available for this article. Direct
URL citations appear in the printed text and are provided in the
HTML and PDF versions of this article on the journal’s website
(http://journals.lww.com/ccmjournal).

Supported, in part, by a peer-reviewed funding proposal awarded
to Drs. Fiest and Leigh from Sepsis Canada. Sepsis Canada is
a multidisciplinary network funded by the Canadian Institutes of
Health Research.

Dr.  Fox-Robichaud'’s institution received funding from the
Canadian Institutes of Health Research (CIHR), New Frontiers
Research Fund, and Hamilton Academic Health Sciences
Organization. She has received research grants from the CIHR,
the Natural Sciences and Engineering Research Council, and
Hamilton Academic Health Sciences Organization and is

1195

www.ccmjournal.org


http://journals.lww.com/ccmjournal

Fiest et al

President of the Canadian Sepsis Foundation. The remaining
authors have disclosed that they do not have any potential con-
flicts of interest.

This work was performed at University of Calgary.

For information regarding this article, E-mail: kmfiest@Qucal-
gary.ca

REFERENCES

1.

10.

11.

12.

13.

14.
15.

Singer M, Deutschman CS, Seymour CW, et al: The third in-
ternational consensus definitions for sepsis and septic shock
(Sepsis-3). JAMA 2016; 315:801-810

Rudd KE, Johnson SC, Agesa KM, et al: Global, regional,
and national sepsis incidence and mortality, 1990-2017:
Analysis for the Global Burden of Disease Study. Lancet 2020;
395:200-211

Martischang R, Pires D, Masson-Roy S, et al: Promoting and
sustaining a historical and global effort to prevent sepsis:
The 2018 world health organization SAVE LIVES: Clean Your
Hands campaign. Crit Care 2018; 22:92

Rhodes A, Evans LE, Alhazzani W, et al: Surviving sepsis cam-
paign: International guidelines for management of sepsis and
septic shock: 2016. Intensive Care Med 2017; 43:304-377
Seymour CW, Gesten F, Prescott HC, et al: Time to treatment
and mortality during mandated emergency care for sepsis. N
Engl J Med 2017; 376:2235-2244

Liu VX, Fielding-Singh V, Greene JD, et al: The timing of early
antibiotics and hospital mortality in sepsis. Am J Respir Crit
Care Med 2017; 196:856-863

Reinhart K, Daniels R, Kissoon N, et al: Recognizing sepsis
as a global health priority - A WHO resolution. N Engl J Med
2017, 377:414-417

Kerrigan SW, Martin-Loeches I: Public awareness of sepsis
is still poor: We need to do more. Intensive Care Med 2018;
44:1771-1773

Adegbite BR, Edoa JR, Rylance J, et al: Knowledge of health
workers relating to sepsis awareness and management in
Lambaréné, Gabon. Acta Trop 2021;219:1056914

Maczuga D, Kosson D: [The level of knowledge of sepsis and
septic shock among nurses depends on professional experi-
ence and type of hospital ward they work]. Wiad Lek 2020;
73:17-24

Storozuk SA, MaclLeod MLP, Freeman S, et al: A survey of
sepsis knowledge among Canadian emergency department
registered nurses. Australas Emerg Care 2019; 22:119-125

Serensen K, Van den Broucke S, Fullam J, et al; (HLS-EU)
Consortium Health Literacy Project European: Health literacy
and public health: A systematic review and integration of defi-
nitions and models. BMC Public Health 2012; 12:80

Yealy DM, Huang DT, Delaney A, et al: Recognizing and man-
aging sepsis: What needs to be done? BMC Med 2015; 13:98

Vincent JL: Sepsis definitions. Lancet Infect Dis 2002; 2:135

Evans KH, Daines W, Tsui J, et al: Septris: A novel, mobile,
online, simulation game that improves sepsis recognition and
management. Acad Med 2015; 90:180-184

16. Levy MM, Fink MP, Marshall JC, et al; SCCM/ESICM/
ACCP/ATS/SIS: 2001  SCCM/ESICM/ACCP/ATS/SIS
1196 www.ccmjournal.org

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

32.

33.

international sepsis definitions conference. Crit Care Med
2003; 31:1260-1256
Centers for Disease Control and Prevention. Sepsis, 2021.

Available at: https://www.cdc.gov/sepsis/index.html.
Accessed April 22, 2022

World Health Organization: Sepsis, 2020. Available at:
https://www.who.int/news-room/fact-sheets/detail/sepsis.
Accessed April 22, 2022

Global Sepsis Alliance: Sepsis, 2020. Available at: https://
www.global-sepsis-alliance.org/sepsis. Accessed April 22,
2022

The UK Sepsis Trust: Sepsis E-Learning, 2020. Available at:
https://sepsistrust.org/. Accessed April 22, 2022

Tricco AC, Lillie E, Zarin W, et al: PRISMA extension for scop-
ing reviews (PRISMA-ScR): Checklist and explanation. Ann
Intern Med 2018; 169:467-473

Bramer WM, Giustini D, de Jonge GB, et al: De-duplication of
database search results for systematic reviews in EndNote. J
Med Libr Assoc 2016; 104:240-243

Aiken M. An updated evaluation of Google translate accuracy.
Stud Linguist Lit 2019; 3:2563-260

Aiken M, Balan S: An analysis of Google translate accuracy.
Translation J 2011; 16. Available at: http://translationjournal.
net/journal/56google.htm. Accessed April 22, 2022

Jackson JL, Kuriyama A, Anton A, et al: The accuracy of
Google translate for abstracting data from non-English-lan-
guage trials for systematic reviews. Ann Intern Med 2019;
171:677-679

Shime N, Shinohara T, Shigemi K, et al: Knowledge and per-
ception about sepsis: A survey in Japan. Anaesth Intensive
Care 2012; 40:737-738

Bone RC, Balk RA, Cerra FB, et al: Definitions for sepsis
and organ failure and guidelines for the use of innova-
tive therapies in sepsis. The ACCP/SCCM Consensus
Conference Committee. American College of Chest
Physicians/Society of Critical Care Medicine. Chest 1992;
101:1644-1655

Gil F, Arslantas MK, Cinel |, et al: Changing definitions of
sepsis. Turk J Anaesthesiol Reanim 2017; 45:129-138

Robson W, Beavis S, Spittle N: An audit of ward nurses’
knowledge of sepsis. Nurs Crit Care 2007; 12:86-92

Rubulotta FM, Ramsay G, Parker MM, et al; Surviving Sepsis
Campaign Steering Committee; European Society of Intensive
Care Medicine; Society of Critical Care Medicine: An interna-
tional survey: Public awareness and perception of sepsis. Crit
Care Med 2009; 37:167-170

Dombrowski SU, White M, Mackintosh JE, et al: The stroke
‘Act FAST' campaign: Remembered but not understood? Int J
Stroke 2015; 10:324-330

Hickey A, Mellon L, Williams D, et al: Does stroke health promo-
tion increase awareness of appropriate behavioural response?
Impact of the face, arm, speech and time (FAST) campaign on
population knowledge of stroke risk factors, warning signs and
emergency response. Eur Stroke J2018; 3:117-125
Papapanagiotou P, lacovidou N, Spengos K, et al: Temporal
trends and associated factors for pre-hospital and in-hospital
delays of stroke patients over a 16-year period: The Athens
study. Cerebrovasc Dis 2011; 31:199-206

August 2022 « Volume 50 * Number 8


mailto:kmfiest@ucalgary.ca
mailto:kmfiest@ucalgary.ca
https://www.cdc.gov/sepsis/index.html
https://www.who.int/news-room/fact-sheets/detail/sepsis
https://www.global-sepsis-alliance.org/sepsis
https://www.global-sepsis-alliance.org/sepsis
https://sepsistrust.org/
http://translationjournal.net/journal/56google.htm
http://translationjournal.net/journal/56google.htm

Feature Articles

34.

3b.

36.

37.

38.

39.

40.

Anker AE, Feeley TH, McCracken B, et al: Measuring the ef-
fectiveness of mass-mediated health campaigns through
meta-analysis. J Health Commun 2016; 21:439-456

Mellon L, Hickey A, Doyle F et al: Can a media campaign
change health service use in a population with stroke symp-
toms? Examination of the first Irish stroke awareness cam-
paign. Emerg Med J 2014, 31:636-540

Abraham E: New definitions for sepsis and septic shock:
Continuing evolution but with much still to be done. JAMA
2016; 315:757-759

Mehta S, Burns KEA, Machado FR, et al: Gender parity in
critical care medicine. Am J Respir Crit Care Med 2017,
196:425-429

Sepsis Alliance: Symptoms. 2021. Available at: https://www.
sepsis.org/sepsis-basics/symptoms/. Accessed August 27,2021
Schorr C, Hunter K, Zuzelo PR: Understandability and action-
ability of the CDC'S printable sepsis patient education mate-
rial. Am J Crit Care 2018; 27:418-427

Shoemaker SJ, Wolf MS, Brach C: Development of the pa-
tient education materials assessment tool (PEMAT): A new

Critical Care Medicine

41.

42,

43.

44,

45,

measure of understandability and actionability for print and
audiovisual patient information. Patient Educ Couns 2014,
96:395-403
Oermann MH, Mclnerney SM: An evaluation of sepsis web
sites for patient and family education. Plast Surg Nurs 2007;
27:192-196

Boyer C, Baujard V, Nater T, et al. Q0I6/416: the health on the
net code of conduct for medical and health-related web sites:
Three years on. J Med Internet Res 1999; 1(Suppl 1):e99

Rigotti NA, Wakefield M: Real people, real stories: A new mass
media campaign that could help smokers quit. Ann Intern Med
2012; 1567:907-909

Dombrowski SU, Mackintosh JE, Sniehotta FF, et al: The
impact of the UK ‘Act FAST' stroke awareness campaign:
Content analysis of patients, witness and primary care clini-
cians’ perceptions. BMC Fublic Health 2013; 13:915

Flynn D, Ford GA, Rodgers H, et al: A time series evaluation

of the FAST national stroke awareness campaign in England.
PLoS One 2014; 9:e104289

1197

www.ccmjournal.org


https://www.sepsis.org/sepsis-basics/symptoms/
https://www.sepsis.org/sepsis-basics/symptoms/

