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Abstract (253 words)
Objective: To evaluate changes in awareness of maternal sepsis among healthcare providers

resulting from the WHO global maternal sepsis study (GLOSS) awareness campaign.

Design: Independent sample pre-post intervention through online and paper-based surveys.
Descriptive statistics were used for campaign recognition and exposure, and odds ratio and
percentage change were calculated for differences in awareness, adjusting for confounders using

multivariate logistic regression.

Setting and participants: Healthcare providers from 398 participating facilities in 37 low-, middle-

, and high-income countries.

Intervention: An awareness campaign to accompany GLOSS launched three weeks prior to data

collection and lasting the entire study period (28 November 2017 to 15 January 2018) and beyond.

Main outcome measures: Campaign recognition and exposure, and changes in awareness.

Results: A total of 2,188 surveys were analysed: 1,155 at baseline and 1,033 at post-intervention.
Most survey respondents found the campaign materials helpful (94%), that they helped increase
awareness (90%), and that they helped motivate to act differently (88%). There were significant
changes with regards to: not having heard of maternal sepsis (-63.4% change, pre-post OR 0.35,95%
CI 0.18-0.68) and perception of confidence in making the right decisions with regards to maternal

sepsis identification and management (7.3% change, pre-post OR 1.44, 95% CI 1.01-2.06).

Conclusions: Awareness raising campaigns can contribute to an increase in having heard of maternal
sepsis and an increase in provider perception of confidence in making correct decisions. Offering the
information to make accurate and timely decisions while promoting environments that enable self-

confidence and support could improve maternal sepsis identification and management.
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Strengths and limitations of this study

To the best of our knowledge, this is the first evaluation to describe recognition and exposure
as well as changes in awareness from a campaign implemented globally accompanying a
research study.

Awareness campaigns can increase recognition and knowledge of maternal sepsis and
improve provider confidence in responding to maternal sepsis, and when accompanying a
multi-country study, they can benefit project outcomes.

This evaluation was a cost-effective, feasible way in which to assess campaign effectiveness
among a varied and global population of healthcare providers.

Our pre-post design methodology with no control group does not allow to discern the impact
of the campaign alone.

Survey dissemination method and anonymity did not allow matching responses at pre- and
post-campaign; these methods were chosen to allow for responses from a large, unknown

population and to encourage providers to respond honestly.
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INTRODUCTION

The global health community has recently drawn attention to the importance of sepsis and its toll on
global mortality and morbidity.[1-3] In 2017, the World Health Assembly approved a resolution on
sepsis to improve the prevention, diagnosis, and management of sepsis.[4] With updates in 2017 and
2018, the Surviving Sepsis Campaign has been developing guidelines for management and

recommended bundles of care for sepsis among adult populations since 2002.[5-7]

Infections and sepsis remain major causes of death and disability among women during pregnancy,
childbirth, postpartum, and post-abortion.[8,9] To respond to this, the Global Maternal Sepsis
Initiative was launched in 2016.[4,10] Building on the 2016 SEPSIS-3 definition,[11] the World
Health Organization (WHO) led the development of a definition for maternal sepsis as “a life-
threatening condition defined as organ dysfunction resulting from infection during pregnancy,
childbirth, postpartum, and post-abortion.”[12] And in 2017, WHO led the Global Maternal Sepsis
Study and Awareness Campaign (GLOSS) to assess the burden of maternal infections and sepsis, to
validate identification criteria for possible severe maternal infection and maternal sepsis, and to raise
awareness on maternal sepsis among healthcare providers working in study participating

facilities.[12]

These initiatives and calls to action all share a recommendation to increase awareness of sepsis
among healthcare providers, policy-makers, and the public, in pursuit of reducing the global burden

of sepsis.

Awareness raising has mostly been attempted through campaigns. These have been implemented to
increase knowledge, improve attitudes, or change behaviours around different health issues.[13-15]
Specific to sepsis, the UK Sepsis Trust heads a campaign on sepsis since 2012 and the Global Sepsis

Alliance leads efforts aimed at raising sepsis awareness since 2010.[16,17] However, neither of these
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two large campaigns have been specific to maternal sepsis and to our knowledge neither has been

thoroughly evaluated to assess for impact in increasing awareness.

This evaluation looked at recognition and exposure to the GLOSS campaign materials and changes in
provider awareness of maternal sepsis after campaign implementation. The latter included changes
in knowledge on maternal sepsis and perception of enabling environments for identification and

management of maternal sepsis.

METHODS

The GLOSS campaign was designed to accompany the Global Maternal Sepsis Study with the goal of
raising awareness on maternal sepsis among healthcare providers working in participating facilities.
Details regarding study protocol, including selection of countries and facilities was published
elsewhere.[12] In short, GLOSS was a facility-based, one-week inception cohort study which enrolled
pregnant or recently pregnant women with suspected or confirmed infection at 713 healthcare
facilities in pre-specified geographical areas located in 52 low-, middle-, and high-income

countries.[12]

The STOP SEPSIS! awareness campaign

The campaign launch was planned for before study implementation continuing throughout data
collection and beyond. It was designed using existing frameworks for public information campaigns,
social marketing, health communication, and behaviour change.[13,18-20] The development of the
campaign included an overarching communication strategy using a multi-component approach

delivering a simple and consistent message through visually-attractive media.[21]

The campaign had a soft launch with an online congress on 12 September 2017 and the full campaign

rollout began on 06 November 2017, which included a website, printed materials, social media

6

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

83
84
85

86

BMJ Open

messaging, press releases. While global coordination of the campaign was undertaken by WHO,
implementation of the campaign was the remit of GLOSS country coordinators. Box 1 describes the
different actions and components that were necessary for the design and development of the STOP

SEPSIS! awareness campaign.

Box 1. Actions and components for the STOP SEPSIS! awareness campaign

e Select a campaign lead. A campaign lead was selected to coordinate and assist with the
development of the campaign strategy and execution, and evaluation plan at a global level.
This person ensured execution of each of the steps, supported the communication
company and the study country coordinators in the participating countries who interacted
with the providers working in the participating facilities.

e Agree on a budget to fund the campaign. Funds were necessary to cover the costs of the
campaign lead, the communication company, and support to countries for printing of
materials. The cost of this campaign was USD 200,000.

e Seek the assistance of health and media communication experts. A communication company
with expertise in global health was contracted to lead the design and development of the
GLOSS campaign concept and look.

e Decide on the minimum set of materials and activities to be developed and implemented. With
input from people in the field who would be targeted through the campaign, the decision
to have posters, infographics, press release and other presentation templates, social media
messaging, and a website was agreed upon. In addition, a global congress was conceived in
collaboration with partners from the Global Sepsis Alliance.

e Develop campaign messaging, image, and logo. A main message, tagline, and logo were
designed with assistance from the communication company, content experts in maternal
sepsis, and country/regional coordinators for GLOSS.

e Develop an evaluation plan. Given the breadth and geographical extent of the campaign'’s
target population an online survey was used to collect providers’ knowledge, attitudes,
practices at baseline and post-campaign, including additional measures of campaign
recognition and exposure at post-campaign. Paper-based surveys were used on demand.

e Support the printing and upkeep of materials. The campaign lead coordinated translation of
all materials into five UN official languages and three additional languages as per GLOSS
country coordinators’ request. Participating countries were provided with funds needed
to print the posters and infographics. Campaign lead was also in charge of regular upkeep
of the dedicated website which includes timely news stories.

e [Implement the campaign. This included:

o WSC Spotlight Congress. A free, online congress focusing specifically on maternal
and neonatal sepsis offered in collaboration with the Global Sepsis Alliance
(https://wscspotlight.org/). The 25 presentations given over four sessions were
later made available as YouTube videos and podcasts for free, with subtitles in
multiple languages.

o Website. A dedicated website used both as a repository of campaign materials for
free download and to disseminate news about the study (http://srhr.org/sepsis).

o Print materials. Posters with information about the study and infographics on
maternal sepsis prevention, and identification and management to be displayed in

7

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 8 of 52


https://wscspotlight.org/
http://srhr.org/sepsis

Page 9 of 52

oNOYTULT D WN =

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

BMJ Open

different areas where women with suspected or confirmed infection could be found
(e.g. labour ward, patient waiting area).

o Press releases. Templates for announcing the objectives of the study and the
campaign; countries/facilities were encouraged to engage local media for this
purpose.

o Social media. Campaign messaging disseminated and multiplied using social media
through HRP’s Twitter platform (@HRPresearch).

e Expand the effect of the campaign. Countries were encouraged to take ownership over the
campaign and develop additional materials and organise activities prior to the start of
study data collection.

Evaluation of the STOP SEPSIS! awareness campaign

We used an independent sample pre-post intervention design through online and paper-based
surveys. Details regarding the definition used for awareness for this campaign, survey formulation
and dissemination, including analysis of baseline data have been published elsewhere.[22] Briefly, a
pre-campaign 32-question survey was developed to gather baseline information on healthcare
providers’ awareness of maternal sepsis through self-reported knowledge on maternal sepsis and
perception of their work environments as enabling for the identification and management of
maternal sepsis. Knowledge was assessed through questions relating to whether respondents had
heard of maternal sepsis, correct identification of criteria that define maternal sepsis (infection plus
organ dysfunction), and identification of correct initial management of maternal sepsis and infections
(antibiotics and fluids) when maternal sepsis was suspected in the case vignette presented in the
survey. Perception of enabling environments was assessed through self-reported confidence in
making right decisions, reported availability of resources for correct identification and management,
and feeling of support from their work environments in dealing with maternal sepsis, using a five-
point Likert-scale. The same survey was administered at post-campaign to assess changes in
knowledge and perception of their environments; 14 additional questions were included in the post-
survey which considered respondents’ recognition of and exposure to the campaign, such as
knowledge about the study and the campaign, message recall, engagement with social media for the
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campaign, and whether the campaign materials prompted changes in behaviour. See Appendix 1 for

a copy of the surveys.

Eligible respondents were healthcare providers working in GLOSS participating facilities in countries
that received financial support for campaign implementation (N=46); we excluded all surveys from
respondents that did not explicitly state that they were providers caring for women with infections
in healthcare facilities (e.g., hospital administrators, physical therapists, or community health
workers, or if the field was left blank) and from countries with less than two responses at either pre-
or post-campaign (N=9). See Figure 1 for a map of all the countries included in GLOSS and in this
evaluation. The surveys were distributed using a snowballing technique and were available in eight
languages: Arabic, English, French, Italian, Portuguese, Russian, Spanish, and Vietnamese. The
surveys were available for over 30 days (pre-campaign between 29 September and 05 November
2017, post-campaign between 31 January and 11 March 2018). Weekly reminders were sent through
the online tool and via email to non-respondents. Targeted outreach was undertaken in countries
with fewer than two responses. The campaign was active between 06 November 2017 and 15 January
2018; however, countries were encouraged to continue to use the materials beyond GLOSS study
implementation. Ethical approval for GLOSS and the awareness campaign was obtained from WHO'’s
Ethics Review Committee (protocol ID A65787) and from local and facility ethics committees as

necessary.

Data analysis

We used descriptive analysis to provide frequencies and percentages for the characteristics of the
sample, knowledge and perceived enabling environments, and for all the questions relating to
campaign recognition and exposure. The latter was assessed through post-campaign surveys only
and complemented with self-reported accounts by GLOSS country coordinators. Text-based

responses were codified into numerical values according to common emerging themes. All Likert-
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scale answers were dichotomized assigning a 1 to the two most favourable responses (i.e., they felt
very or somewhat confident about making the right decision) and 0 to the combination of remaining
options (neutral, not very confident or not confident at all). While previously we assessed
dichotomization using 1 to the single most favourable response (i.e., respondent felt very confident)
and a 0 to the combination of remaining options (somewhat confident, neutral, not very confident or
not confident at all)[22] we decided to include a more flexible definition of confidence, perception of
availability of resources, and feeling of support to allow for a more robust denominator that would
enable comparisons. See Appendix 2 for results of the overall analysis using this second

dichotomization not used in this evaluation.

To assess impact of the campaign we conducted several analyses. First, we calculated percentage
change ([(% in post - % in pre)/% in pre]x100) and estimated odds ratios (ORs) to determine
differences in respondent knowledge and perception of enabling environments after campaign
implementation relative to baseline measure for the total sample and by respondent characteristics.
Due to the methodology used for survey dissemination and anonymity of surveys, this was not a
matched sample, paired response pre-post analysis. Sensitivity analyses were conducted restricting
the population to facilities from which we received at least one survey response and at least two
responses, and to countries with more than 30 responses per country at pre- and at post-campaign

survey.

Second, we used multivariate logistic regression models to explore the association between
respondents’ and facilities’ characteristics at pre- and post-campaign and change in components of
awareness after campaign implementation. Based on analysis of baseline data and our assumptions
on characteristics that would be associated with levels of awareness,[22] we included the following
variables in the model: whether respondent was a physician, years of work experience, region where

the respondent worked, whether the country had implemented an expanded version of the campaign,
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and whether the facility was a level IlI facility. Countries were considered to have implemented an
expanded version of the campaign if they had not only printed and displayed all posters and
infographics, prepared and disseminated press releases, but if they had also organized other
activities or developed other materials for the campaign. Since less than 20% of respondents
participated in the World Sepsis Congress Spotlight we did not include this variable in our models.
We looked at effect modification by examining interactions between the time of the survey (pre- or

post-) and each of the characteristics included in the model.

We used Pearson’s x? test to compare proportions and Wald’s test to assess for significant differences
in the models including interaction terms. Logistic regression analysis was used to estimate odds
ratios between pre- and post-, crude and adjusted, clustering at the geographical area level. Statistical

significance is reported at p<0.05. Stata (version 14.2, College Station, TX) was used for the analyses.

Patient and public involvement

This research was done without patient or public involvement. While the development of the
campaign was done with input from study regional and country coordinators, respondents to the
surveys were not invited to comment on the study design or to contribute to the writing of this

manuscript given their anonymity.

Role of the funding source

The funders of the study had no role in study design, data collection, data analysis, data

interpretation, or writing of this original article.

RESULTS
A total of 2,188 surveys met our inclusion criteria. Of these, 1,155 from 192 facilities were received

at baseline and 1,033 from 196 facilities at post-campaign. There were no significant differences in
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sociodemographic characteristics between respondents at pre- and post-campaign surveys, except
for a higher proportion of respondents working in a public facility at post-campaign and the higher
proportion of respondents from countries where an expanded version of the campaign was
implemented (Table 1). Responses came from the same overall countries at pre- and post-campaign.
Because of the technique used for survey dissemination and because we did not know the total
population of potentially exposed healthcare providers working in GLOSS participating facilities
(provider turnover, rotation, and replacements is high), we were unable to calculate a response rate.
However, since the campaign was implemented equally at the geographical area level, if providers
remained within the study area they would have been exposed to the campaign. Results from the
sensitivity analyses showed that overall findings in the sub-groups considered were consistent with
the results from the complete sample (Appendix 3); for this reason, we used the entire sample for

all subsequent analyses.

Table 1. Characteristics of respondents and the facilities in which they work at pre- and
post-campaign survey (N=2,188)

Pre-campaign Post-campaign
Respondent characteristics (N=1,155) (N=1,033)
N % N %
Age (in years) 1,147 1,020
<31 354 31 301 30
31-40 389 34 407 40
>40 404 35 312 31
Sex 1,153 1,022
Male 287 25 223 22
Female 866 75 799 78
Qualification 1,151 1,025
Nurse/auxiliary nurse/midwife 440 38 456 44
Physician 561 49 456 44
Resident 150 13 113 11
Years of work experience 1,107 970
<10 541 49 476 49
10-20 349 32 320 33
>20 217 20 174 18
Region 1,155 1,033
Africa 224 19 226 22
12

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml



oNOYTULT D WN =

188

189

190

191

192
193
194
195
196
197
198

199

BMJ Open
Asia 173 15 170 16
Eastern Mediterranean 171 15 165 16
Europe* 137 12 97 9
Latin America 450 39 375 36
Level of the facility in which respondent 1153 1033
works
I 127 11 166 16
11 236 20 258 25
11 790 69 609 59
Respondent worked in a public
facility* 1,154 1,033
Yes 937 81 928 90
No 217 19 105 10
Cour'xtry Implemeﬁteil an expanded 1155 1,033
version of campaign
Yes 705 39 533 52
No 450 61 500 48

*Includes countries in Central Asia (Kazakhstan, Kyrgyzstan, and Tajikistan), in line with WHO
regions
p<0.05

We first present the results relating to campaign recognition and exposure and then results relating

to changes in knowledge and perception of respondents’ work environments.

Campaign recognition and exposure

Campaign recognition and exposure were high among most of the post-campaign survey respondents.

Seventy-six percent of respondents stated they noticed the materials in their facilities; among those,
94% reported finding the materials helpful, 90% that the materials helped increase awareness on
maternal sepsis and 88% that the materials motivated them to do something differently. Only 8% of
respondents had used Twitter to amplify the message of the campaign (Figure 2). Among
respondents that stated that the information provided in the materials motivated them to do
something differently than before, 83% stated that it motivated them to suspect maternal sepsis and

77% to act fast. (Figure 3). Among respondents stating that the materials had not motivated them to
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do anything differently, 45% said it was because they already knew about maternal sepsis

identification and management while 12% stated they had not seen the campaign materials.

Country coordinators shared anecdotal experiences of increased awareness in their facilities and the
implementation of changes in practice and policies because of the study and the campaign. These
accounts speak of a broader engagement with maternal sepsis identification and management. See

Box 2 for some examples.

Box 2. Accounts from the field*

Implementation of the campaign changed the way the city’s providers acted. First, it helped in
bridging the gap between academics and providers, which, in turn, helped motivate the entire staff
around the study. The campaign helped us all feel more committed with the study. And, most
importantly, it helped shed light on a problem (maternal sepsis) that we hadn’t made public before.
(Cali, Colombia)

In (our) facility there was already a protocol for sepsis early recognition, but the campaign, as well
as the study made it come alive again. Sepsis was on everyone's eyes and mouths. The teams were very
permeable to knowledge and eager to recognize and treat sepsis immediately. (Campinas, Brazil)

Participation in the campaign allowed me to see that we can find cases of maternal sepsis in the most
diverse locations in a facility. And that invariably the most complex cases were those resulting from
a condition that was neglected or treated incorrectly/untimely. (Maputo, Mozambique)

Despite having some protocols in place, during the campaign and study we realized that these were
not sufficient to detect women with infection. This campaign was very important and helped us find
a lot of cases that might have been missed otherwise (...) We are planning on improving reporting
mechanisms of any suspected cases and supportive supervision and surveillance as a result of this
study. (Ulaanbaatar, Mongolia)

As a result of our participation in GLOSS, we actually committed as a Program in our 2017 Maternal
Death Review Forum to eliminate maternal sepsis as a cause of maternal death. (Manila, Philippines)

(Since implementing the GLOSS awareness campaign at a national level, we noticed that) we have
prioritized the identification and suspicion of maternal and neonatal sepsis in all level I facilities, in
specialized hospital care, and in the public health agenda. (Mexico City, Mexico)

* These reports first appeared in a blog post on the Merck for Mothers website in April 2018:
https://www.msdformothers.com/blog/assessing-addressing-maternal-sepsis.html and in a news story on
WHO/HRP’s website in September 2018: https://www.who.int/reproductivehealth /maternal-sepsis-

mexico/en/
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Knowledge on maternal sepsis and perception of enabling environments

At pre-campaign survey, 92% of respondents (1,049/1,144) had heard of maternal sepsis. However,
only 16% (109/673) of respondents were able to correctly identify the definition criteria of maternal
sepsisand 45% (114/251) identified the correct management for maternal sepsis. In addition, at pre-
campaign, most survey respondents stated that their work environments were enabling for maternal
sepsis identification and management: 78% (897/1,155) stated that they felt confident of making
right decisions, 79% (909/1,155) that they perceived resources were available, and 80%

(921/1,155) that they felt supported by their facilities. See Table 2 for overall results.

After campaign implementation there was a significant decrease in respondents who stated not
having heard of maternal sepsis (-63.4% change; OR 0.35, 95% CI 0.18-0.68). There was also a
significant increase in perceived confidence in making right decisions with regards to maternal sepsis
identification and management (7.3% change; OR 1.44, 95% CI 1.01-2.06), although this level was
quite high at pre-campaign (78%). There was a slight increase in respondents’ ability to identify the
correct management when maternal sepsis was suspected after the implementation of the campaign,
but this was not statistically significant (30.8% change; OR 1.76, 95% CI 0.73-4.21). See Appendix

4a and 4b for these results according to respondent and facility characteristics.

Table 2. Respondent knowledge on maternal sepsis and perception of enabling environments for maternal
sepsis identification and management at pre- and post-campaign and changes after campaign
implementation (N=2,188)

Pre- Post- Pre-post cOR? Percentage
campaign campaign  [95% CI]" change
n/N n/N %
(%) (%)
Knowledge on maternal sepsis
Had not heard of maternal sepsis® 95/1,144 31/1,021 0.35*[0.18-0.68] -63.4
(8.3) (3.0)
Correctly identified the two criteria to define  109/673 74/647 0.67 [0.43-1.17] -29.4
maternal sepsis® (16.2) (11.4)
Correctly identified management of sepsis 114/251 142/239 1.76 [0.73-4.21] 30.8
when maternal sepsis was suspected(© (45.4) (59.4)
15
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1

2

3 Perception of enabling environment for maternal

4 sepsis identification and management

5 Confident of making right decisions 897/1,155 861/1,033  1.44*[1.01-2.06] 7.3

? (77.7) (83.4)

8 Resources available to make right decisions 909/1,155 814/1,033 1.01 [0.68-1.49] 0.1

9 (78.7) (78.8)

10 Supported by facility in making right 921/1,155  840/1,033 1.11[0.80-1.54] 2.0

11 decisions (79.7) (81.3)

12

13 cOR: crude odds ratio; CI: confidence interval

14 Percentage change: [(% in post - % in pre)/% in pre]x100

15 #Refers to odds ratio between pre- and post-campaign; OR calculated clustering at the geographical area level

16 Treference group: pre-campaign; *p<0.05

17 (AResponded NO to the question “have you ever heard of the term maternal sepsis?”

18 () Answered INFECTION and ORGAN DYSFUNCTION to the question: “what two criteria best describe maternal
sepsis?”

19

20 (© Answered FLUIDS and ANTIBIOTICS to the question: “what would be the first two things a woman should receive,”

21 when the respondent answered INFECTION/SEPSIS to the question: “what would you first think could be causing her
to feel this way?”

22 223

23

24

25

26 224  After controlling for respondent and facility characteristics, being a physician, having less than 10
28 225  years of experience, and working in a level III facility were associated with decreased odds of not
30 226  having heard of maternal sepsis at pre-campaign (Table 3). Respondents from facilities that had
32 227  implemented an expanded version of the campaign were more likely to have heard of maternal sepsis
34228 and identify the correct management of maternal sepsis at post-campaign. Respondents with less
36229 than10 years of experience were more likely to have heard of maternal sepsis at pre-campaign, but

39 230  there were no differences across providers with different years of experience after the campaign.

42 231  Physicians were more likely to respond that they felt confident in making the right decisions at post-
44 232  campaign, while being a physician and having more than 20 years of experience had a significant
46 233  interaction with time of the survey with regards to perception of availability of resources and support
48 234  from their facilities. At pre- and post-campaign, respondents with 20 years or more of experience
>0 235 weremore likely to perceive availability of resources for making right decisions and to feel supported

236 by their facilities and these differences between groups were significant after the campaign (Table

58 16
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4). No differences in the perception of enabling environments were seen among respondents from

facilities that had implemented an expanded version of the campaign.
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1

2

3 Table 3. Knowledge on maternal sepsis adjusted for respondents’ characteristics (N=2,188)

4

5 - Y . . . . s .
Had not heard about maternal sepsis Correctly identified the two c.rlterla to define Correctly identified mapagement of sepsis

6 maternal sepsis when maternal sepsis was suspected

7 . . Wald’s . . Wald’s . . Wald'’s

) Pre-campaign Post-campaign test Pre-campaign Post-campaign test Pre-campaign Post-campaign test

9 Respondent characteristics | aOR 95%CI  aOR 95%Cl p |aOR 95%CI aOR 95%Cl . p aOR 95%CI  aOR 95%CI P

1‘1’ Physician 0.29* 0.10-0.85 0.58 0.17-1.93  0.108 | 1.78  0.80-395 3.85* 1.54-9.60 @ 0.175 | 2.07* 1.24-345 2.81* 1.08-7.30  0.583

12Years of work experience

13 <10 | 0.50*  0.26-096 157 0.77-3.18 0.035 | 1.08 0.60-1.96 0.86 0.55-1.34 : 0.352 | 0.86 0.53-1.40 0.61 0.30-1.23 0.775

::g 10-20 | 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref)

16 20 | 1.21 0.61-2.38 0.73 0.19-2.87 1.17 0.59-2.30 1.50* 1.02-2.21 1.59 0.60-4.22 09 0.30-2.71

17 Country implemented an 1.54 0.46-5.12  0.21* 0.06-0.78 0.004 | 1.18 0.53-2.65 0.86 0.31-2.34 : 0.281 | 2.78* 1.01-7.59 8.02*  2.03-31.73 0.437

18 expanded version of

19 campaign

20

21Respondent worked in a 0.45* 0.21-096 1.79 0.59-5.42 0.006 | 1.63 0.77-3.45  2.80* 1.32-5.94 | 0.314 | 2.10 0.85-5.16 1.14 0.43-3.02 0.406

22 level Il facility

23*Includes countries in Central Asia (Kazakhstan, Kyrgyzstan, and Tajikistan), in line with WHO regions

24 Countries were considered to have implemented an expanded version of the campaign if they had not only printed and displayed all posters and infographics, prepared and
3 disseminated press releases, but if they had also organized other activities or developed other materials for the campaign.

20Adjuslfingfor whether respondent was a physician, years of work experience, region, whether the country implemented an expanded version of the campaign, and whether respondent
" worked in a level Il facility, clustering at the geographical area level

28 30R: adjusted odds ratio; CI: confidence interval; Wald'’s test used to assess for differences in the models including interaction terms; *p<0.05

30 240
31
32 241
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
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Table 4. Perception of enabling environments for maternal sepsis identification and management adjusted for respondents’ characteristics (N=2,188)

Confident of making right decisions

Resources available to make right decisions

Supported by facility in making right decision

P . Post . Wald’s P . Post . Wald’s P . Post . Wald'’s
re-campaign ost-campaign test re-campaign ost-campaign test re-campaign ost-campaign test
Respondent aOR 95% CI aOR 95%Cl p |aOR  95%CI aOR 950 Cl . p |aOR  95%CI aOR 95%Cl = p
characteristics
Physician 102 0.64-1.64 1.69* 119-240 @ 0246 | 081  055-1.20 139  099-195 0021 [ 078  055-1.09 126  083-1.92  0.017
Years of work
experience
<10 | 0.74 0.51-1.09 0.88 0.63-1.22 : 0.025 | 0.63* 0.41-097 0.82 0.53-1.27 0.014 | 0.70 0.46-1.06 0.95 0.69-1.30 0.038
10-20 | 1 (re) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
>20 | 1.20 0.76-191  2.54* 1.38-4.64 1.66* 1.08-2.54 2.48* 1.49-4.13 1.60* 1.07-2.40 2.78* 1.84-4.20
Country implemented an | 0.65 0.36-1.16 091 0.56-1.48 : 0.605 | 1.00 0.52-1.94 1.57 0.85-2.88 0.241 | 1.32 0.86-2.03 1.37 0.90-2.07 0.092
expanded version of
campaign
Respondent worked ina | 0.90 0.55-1.47 0.64* 0.41-1.00 @ 0.581 | 1.39 0.86-2.23 1.27 0.79-2.04 0.255 | 0.88 0.53-1.46 1.18 0.67-2.07 0.116
level 111 facility

*Includes countries in Central Asia (Kazakhstan, Kyrgyzstan, and Tajikistan), in line with WHO regions

Countries were considered to have implemented an expanded version of the campaign if they had not only printed and displayed all posters and infographics, prepared and

disseminated press releases, but if they had also organized other activities or developed other materials for the campaign.

Adjusting for whether respondent was a physician, years of work experience, region, whether the country implemented an expanded version of the campaign, and whether

respondent worked in a level 11l facility, clustering at the geographical area level

aOR: adjusted odds ratio; CI: confidence interval; Wald’s test used to assess for differences in the models including interaction terms; *p<0.05

242
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DISCUSSION

To the best of our knowledge, this is the first study to assess impact of an awareness campaign aimed
at healthcare providers and implemented at a global level where pre-campaign and post-campaign
data were collected in addition to measures relating to campaign recognition and exposure. Most
healthcare providers stated that the campaign helped increase awareness of maternal sepsis and
motivated them to do something differently, particularly to suspect maternal sepsis and act faster.
Reports from the field also support this finding that exposure to the campaign increased sensitization
to maternal infections and sepsis. Moreover, most survey respondents had heard of maternal sepsis
even before campaign implementation; after the campaign this increased significantly. Although
most respondents perceived their enabling environments in a positive way before campaign
implementation, there was an increase in respondent confidence to make the right decisions

regarding maternal sepsis identification and management after campaign implementation.

The STOP SEPSIS! awareness campaign implementation was effective with regards to respondents’
recognition of and exposure to the campaign; other campaign evaluations have used these measures
to positively assess short-term impact of campaigns.[23-25] Furthermore, consistent and repeat
exposure to campaign messaging have shown to increase awareness;[13] while exposure was only
measured over the course of this evaluation period corresponding to the intended implementation
period of the campaign, the fact that most respondents stated the campaign raised awareness is a

promising trend in the right direction.

Overall knowledge about maternal sepsis increased from pre- to post-campaign implementation
among respondents to our survey with regards to having heard about maternal sepsis. Our finding
that overall knowledge increased is supported by existing literature that suggests that campaigns can
increase knowledge on a specific topic among healthcare providers[14,26,27] as well as among the

general population.[23,28,29] The fact that there was a slight increase in identifying the correct
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management of maternal sepsis is important. Research has shown that knowing what is needed to
manage maternal sepsis correctly and early management of maternal sepsis are critical to
implementing any changes in providers’ behaviour and improving maternal health
outcomes.[6,30,31] The GLOSS awareness campaign was associated with reducing differences among
groups of healthcare providers depending on their qualifications or years of experience. This speaks
to the importance of including healthcare providers with different qualifications and years of

experience in awareness-raising efforts.

We found there were overall increases in respondent confidence in making right decisions about
maternal sepsis identification and management, but no significant changes with regards to overall
respondent perception of availability of necessary resources and feeling supported by their facilities.
Evidence shows that confidence can not only affect clinical performance;[32] but also that high levels
of confidence among healthcare providers can have a positive impact on patients’ perception of
experience of care.[33] However, the change in perception of availability of resources and support
limited to physicians and more experienced providers raises a broader question on actions that
facilities need to take to empower all healthcare workers in feeling that they have the necessary
resources and feel supported to provide quality care. This is especially important if we consider that
a more restrictive definition of enabling environments results in much lower overall levels of
perceived confidence, perception of availability of resources, and feeling of support. These findings
are a call to hospital administrators and policy-makers to foster enabling environments and secure

availability and access to life-saving resources.

Sepsis awareness is gaining traction on global agendas;[4,10,16] this is supported by evidence from
two studies looking at internet searches on sepsis,[34,35] meaning increases resulting from this
campaign could be responding to natural trends or other factors. It is also possible that awareness

was raised by having participated in the research study and not necessarily because of the campaign;
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disentangling the effect of the campaign from that of the implementation of the research study was
impossible. Understanding whether any of these changes are sustained over time would provide us

with further information on the lasting effects of the campaign.

Literature shows that while a campaign can help in raising awareness, it is insufficient in allowing for
changes in behaviour.[13,19] While behaviour change is important in impacting population-level
health, it is one of many components needed to make significant improvements; evidence from this
study, similar to others, highlight the need for health systems improvements such as availability of
critical resources and support to improve maternal outcomes.[36] Assessing the impact that
increased awareness resulting from a campaign has on behaviour change would provide us with

supporting evidence that campaigns can help in improving health outcomes.

This study has some limitations. First, we used a pre-post design methodology with no control group
which does not allow to discern the impact of the campaign alone. Second, the method used to
disseminate the survey and the fact that surveys were anonymous made it impossible to match
responses at pre- and post-campaign. Surveys were anonymous to encourage providers to respond
and remove potential response bias. However, it is to note that characteristics of participants at pre-
and post-campaign were similar. Third, because implementation of the campaign was left up to
country coordinators, campaign fidelity was only assessed through healthcare provider self-report
at post-campaign surveys. Fourth, this evaluation was restricted to the duration of the study follow-
up period, limiting our knowledge of lasting impact of the campaign, which was beyond the goal of
this activity. However, our findings suggest that campaigns can have at least short-term effects on
provider’s knowledge and confidence. The positive perception of the campaign materials is
encouraging. And fifth, since baseline data was collected after the soft launch of the campaign, the

effect of the campaign may have been minimized because awareness had already been increased
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through exposure to the online congress as well as other global activities on sepsis conducted by

other groups. However, we know that less than 20% of respondents participated in the congress.

Our findings have implications for both practice and research. On the one hand, there appear to be
benefits to coupling large multi-country studies with awareness campaigns. A campaign targeting
healthcare providers can promote their engagement with research studies being conducted,
potentially improving study outcomes. There is also evidence that including an awareness campaign
creates an environment prime to implementing changes to clinical practice as per research study
protocol. On the other hand, there is a clear need for additional research to identify lasting effects of
awareness campaigns, especially as global initiatives focus on increasing awareness on maternal

health issues.

A campaign designed to raise awareness among healthcare providers working in facilities
participating in a global research study was associated with an increase in having heard of maternal
sepsis, as well as increased provider perception of confidence in making correct decisions. Offering
healthcare providers with the information to make accurate and timely decisions while promoting
environments that enable self-confidence and support could improve maternal sepsis identification

and management, which can ultimately have an impact on maternal health outcomes.

FIGURES

Figure 1. Countries participating in GLOSS (N=52)

Figure 2. Measures of campaign exposure in percentages (N=1,033)
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Figure 3. Responses when answering YES to the question “Did the information provided in the
materials motivate you to do something differently than before?” (N=668). (Respondents were able

to check as many response options as needed)

APPENDICES

Appendix 1. Global Maternal Sepsis Study - Pre- and Post- Campaign Surveys

Appendix 2. Respondent perception of enabling environments for maternal sepsis identification and
management at pre- and post-campaign and changes after campaign implementation, limiting to

most favourable responses (N=2,188)

Appendix 3. Changes in respondent knowledge and perception of enabling environments after

campaign implementation among different sub-groups

Appendix 4. Changes in respondent knowledge and perception of enabling environments after

campaign implementation according to respondent and facility characteristics

SUPPLEMENTARY FILES

Supplementary file 1. Published protocol for the Global Maternal Sepsis Study and Awareness

Campaign

Supplementary file 2. Strobe checklist
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Figure 1. Countries participating in GLOSS (N=52). Key: teal: countries included in the GLOSS STOP
SEPSIS! awareness campaign evaluation (N=37); green: countries eligible for the evaluation but from which
1 or less responses received for the evaluation (N=9); yellow: countries that participated in GLOSS but did
not implement the awareness campaign (N=6)
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Materials motivate to do something differently (N=744) 88% 12%
Materials helped identify cases (N=760) 81% 11% 8%
Knew about the study (N=1,012) T7% 23%

Knew about the campaign (N=999) 75% 25%

Recognized main messages (N=744) 62%

Used Twitter (N=767) L) 61% 31%
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Figure 2. Measures of campaign exposure in percentages (N=1,033)
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Suspect maternal sepsis 83% 17%

Act fast T7% 23%

Implement measures to prevent maternal sepsis 64% 36%

Talk about sepsis 5404 46%

Learn more about sepsis 520% 48%
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Figure 3. Responses when answering YES to the question "Did the information provided in the materials
motivate you to do something differently than before?” (N=668). (Respondents were able to check as many
response options as needed)
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Appendix 1. Global Maternal Sepsis Study - Pre- and Post-Campaign Surveys
GLOSS Pre-Campaign Survey

This online survey is part of the activities set forth for a global study on maternal morbidity and
mortality. This study is being conducted in approximately 50 countries across the globe, including
your own, and it is coordinated by the World Health Organization and the healthcare facility where
you work.

As part of this study, we want to learn more from healthcare providers about how you identify and
manage women with complications during pregnancy, childbirth, postpartum, or post- abortion. The
survey includes a number of questions on your knowledge, attitudes, and practices around maternal
and neonatal health. This is not a test; this is an opportunity to let us know your thoughts and
experience on the topic as a healthcare provider in one of the hospitals participating in the study.

This survey is voluntary, and your answers will be kept confidential, and you can choose whether to
leave some questions unanswered. General information about you, your position, and geographical
location will be collected to help us categorize respondents only but will not be used to identify you
in particular. You are free to provide this information at the end of the survey.

After the study, and only if you agree, a second online survey will be sent to you via email. For this
reason, we will ask you to provide an email address so that we can ensure delivery of the second
survey. You will be free to decide to participate in this second survey too. Results of these surveys
will be published in a peer-reviewed journal without attributing responses to any specific person or
institution.

The completion of this survey implies your consent to participate.

If you have any question about the survey, please contact Ms Vanessa Brizuela (brizuelav@who.int)

‘STOP SEPSIS! Evaluation of the WHO Global Maternal Sepsis Awareness Campaign
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I. Knowledge and attitudes

The following questions will ask that you respond according to your current role, competences, and
skills depending on your training and background. That is, according to these, you may be the person
triaging, prescribing, diagnosing, treating. Bear this in mind when responding.

1.

What are the main conditions causing death and disability among women during pregnancy
and/or childbirth in your hospital? Check all that apply [abortion-related complications,
chronic/pre-existing  disease, embolism, haemorrhage, infection/sepsis, pre-
eclampsia/eclampsia, other: please specify]

Case vignettes:

Case A: A 25-year-old 32- week pregnant woman comes to your facility brought by a family
member saying she is feeling unwell. Her companion reports that she seems a bit disoriented
and feverish. Without any further diagnostic testing or triaging:

a. What would you first think could be causing her to feel this way? Choose from the
following list [abortion-related complications, embolism, haemorrhage, infection/sepsis,
pre-eclampsia/eclampsia, other]

b. What would be the first two things this woman should receive? [antibiotics, blood
transfusion, body fluid culture, fetal monitoring, fluids, haematology/biochemistry
laboratory, other antimicrobials (i.e. antimalarials, ART), other laboratory test, other
medication, oxygen, physical exam, urine output measurement, other]

Case B: A recently pregnant woman comes to your facility complaining that she has

abdominal pain and shortness of breath. Without any further diagnostic testing or triaging:

a. What would you first think could be causing her to feel this way? Choose from the
following list [abortion-related complications, embolism, haemorrhage, infection/sepsis,
pre-eclampsia/eclampsia, other]

b. What would be the first two things this woman should receive? [antibiotics, blood
transfusion, body fluid culture, fetal monitoring, fluids, haematology/biochemistry
laboratory, other antimicrobials (i.e. antimalarials, ART), other laboratory test, other
medication, oxygen, physical exam, urine output measurement, other]

How confident do you feel that you are capable of making the right decision in a case like the

one above? [very confident, somewhat confident, neutral, not too confident, not confident at

all]

How would you qualify the availability of resources in the facility where you work to help you

make the right decisions? [always available, somewhat available, neutral, not always

available, not available at all].

How supported do you feel by the facility in which you work to make the right decision in a

case like the one above? [very supported, somewhat supported, neutral, not very supported,

unsupported].

How well does this statement describe your facility: “The facility where I work doesn’t let me

handle cases like the one described above.” [very well, somewhat well, indifferent, somewhat

incorrectly, completely incorrectly]

‘STOP SEPSIS! Evaluation of the WHO Global Maternal Sepsis Awareness Campaign
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Of the following, which do you think are the greatest barriers in making a right, and timely
decision in your facility? Check up to two options. ['m afraid of making a mistake, I've never
seen cases like these, my supervisor doesn’t let me make them, not sure I know the correct
signs, we don’t have a way to triage/treat/manage cases like these in my hospital, other]
Does the hospital you work in have protocols in place for dealing with cases like the one
described above? [yes/no/don’t know]

DO NOT ALLOW GOING BACK AFTER THIS QUESTION

10.
11.

12.

13.

14.

Have you ever heard of the term maternal sepsis? [yes/no]

If yes, how did you hear about this? Check all that apply [pre-service training, in-service
training, public health campaign, colleagues, media (TV/radio/newspaper), other: please
specify].

What two criteria best describe maternal sepsis? Check two options [abnormal white cell
count, altered mental status, elevated heart rate, excessively rapid respiration, fever,
infection, low blood pressure, organ dysfunction, other]

What supplies/commodities are essential to effectively identify sepsis among women during
pregnancy, childbirth, postpartum or post-abortion? Check all that apply [blood culture,
blood pressure apparatus, diagnostic imaging, laboratory (haematology/biochemistry),
rapid test for infectious disease, serum lactate measurement, thermometer, urine output
measurement, other]

What supplies/commodities are essential to effectively manage sepsis in women during
pregnancy, childbirth, postpartum or post-abortion? Check all that apply [antibiotics, blood
transfusions, fluids, intensive care/high-dependency unit, other antimicrobials (e.g.
antimalarials, ART), oxygen, urine output measurement, other]

II. Context

15.

16.

17.

18.

How many women are affected by maternal sepsis in your facility every year? Give your best
estimate (a whole number), given your experience in the facility [Text box]

How many neonates are affected by neonatal sepsis in the first week of life in your facility?
Give your best estimate (a whole number), given your experience in the facility. [Text box]
How many deliveries occur every year, on average, in your facility? Give your best estimate
(a whole number). [Text box]

Have you ever received specific training in how to manage women who present with signs of
infection while pregnant, during childbirth, postpartum or post-abortion? [yes/no/can’t
remember]

III. Personal information

Remember! These data are collected for categorization purposes only. Your information is

confidential and you will not be identified in any future publications on this study.

19.
20.

Age range
Gender: [male, female, other]

‘STOP SEPSIS! Evaluation of the WHO Global Maternal Sepsis Awareness Campaign
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21. Qualification: [nurse, midwife, physician/medical doctor, resident/physician in training,
community health worker, social worker, other: please specify].
22. Years of work experience in current setting: [years|months]
23. Total years of work experience (since completing your training): [number entry/2-digit max]
24. Place of work: [list of countries]
25. Location (of current or main place of work): [urban/rural]

26. Name of facility & address [Text box]

27. Facility type (of current or main place of work): [Clinic, Health centre, Maternity hospital,
Regional /Provincial hospital, District hospital, Other hospital, other]

28. Facility management (of current or main place of work): [private, public, social insurance,
NGO, other]

29. Did you participate in this year’s World Sepsis Congress Spotlight on Maternal and Neonatal
Sepsis (held on 12 September 2017)? [yes/no]

IV. Future contacts

30. The global maternal study and awareness campaign would like to contact you at a future date
for a follow-up on this survey. If you agree to being contacted again, please provide us with
your email address.

Your contact details will be securely stored by the WHO staff person working on the study for one
year. You can contact us to modify or suppress your information at any time. To do so, please contact
Ms Vanessa Brizuela (brizuelav@who.int).

[] Tagree.
[0 Idonotagree

Please provide us with your email address [text box]

Thank you very much for participating in this survey! Your responses are extremely valuable to us in
our efforts to improve the health of women and newborns.

‘STOP SEPSIS! Evaluation of the WHO Global Maternal Sepsis Awareness Campaign
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GLOSS Post-Campaign Survey

This online survey is part of the activities set forth for a global study on maternal morbidity and
mortality. This study is being conducted in approximately 50 countries across the globe, including
your own, and it is coordinated by the World Health Organization and the healthcare facility where
you work. As part of this study, we want to learn more from healthcare providers about how you
identify and manage women with certain conditions during pregnancy, childbirth or postpartum or
post- abortion.

A few months ago, you received a similar survey from us. At that point we asked that you provide us
with an email address so that we could send you a follow-up questionnaire. We will ask again that
you respond to a number of questions on your knowledge, attitudes, and practices around maternal
and neonatal health. This is not a test; this is an opportunity to let us know your thoughts and
experience on the topic as a healthcare provider in one of the hospitals participating in the study.

This survey is voluntary, and your answers will be kept confidential, and you can choose whether to
leave some questions unanswered. General information about you, your position, and geographical
location will be collected to help us categorize respondents only but will not be used to identify you
in particular. You are free to provide this information at the end of the survey. Results of these
surveys will be published in a peer-reviewed journal without attributing responses to any specific
person or institution.

The completion of this survey implies your consent to participate.

If you have any question about the survey, please contact Ms Vanessa Brizuela (brizuelav@who.int)

‘STOP SEPSIS! Evaluation of the WHO Global Maternal Sepsis Awareness Campaign
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I. General knowledge and attitudes

The following questions will ask that you respond according to your current role, competences, and
skills depending on your training and background. According to these, you may be the person
triaging, prescribing, diagnosing, treating. Bear this in mind when responding.

1.

What are the main conditions causing death and disability among women during pregnancy
and/or childbirth in your hospital? Check all that apply [abortion-related complications,
chronic/pre-existing  disease, embolism, haemorrhage, infection/sepsis, pre-
eclampsia/eclampsia, other: please specify]

Case vignettes:

Case A: A 25-year-old 32- week pregnant woman comes to your facility brought by a family
member saying she is feeling unwell. Her companion reports that she seems a bit disoriented
and feverish. Without any further diagnostic testing or triaging:

a. What would you first think could be causing her to feel this way? Choose from the
following list [abortion-related complications, embolism, haemorrhage, infection/sepsis,
pre-eclampsia/eclampsia, other]

b. What would be the first two things this woman should receive? [antibiotics, blood
transfusion, body fluid culture, fetal monitoring, fluids, haematology/biochemistry
laboratory, other antimicrobials (i.e. antimalarials), other laboratory test, other
medication, oxygen, physical exam, urine output measurement, other]

Case B: A recently pregnant woman comes to your facility complaining that she has

abdominal pain and shortness of breath. Without any further diagnostic testing or triaging:

a. What would you first think could be causing her to feel this way? Choose from the
following list [abortion-related complications, embolism, haemorrhage, infection/sepsis,
pre-eclampsia/eclampsia, other]

b. What would be the first two things this woman should receive? [antibiotics, blood
transfusion, body fluid culture, fetal monitoring, fluids, haematology/biochemistry
laboratory, other antimicrobials (i.e. antimalarials, ART), other laboratory test, other
medication, oxygen, physical exam, urine output measurement, other]

How confident do you feel that you are capable of making the right decision in a case like the

one above? [very confident, somewhat confident, indifferent/neutral, not too confident, not

confident at all] n

How would you qualify the availability of resources in the facility where you work to help you

make the right decisions? [always available, somewhat available, indifferent/neutral, not

always available, not available at all].

How supported do you feel by the facility in which you work to make the right decision in a

case like the one above? [very supported, somewhat supported, neutral, not very supported,

unsupported].

How well does this statement describe your facility: “The facility where I work doesn’t let me

handle cases like the one described above.” [very well, somewhat well, indifferent/neutral,

somewhat incorrectly, completely incorrectly]
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Of the following, which do you think are the greatest barriers in making a right, and timely
decision in your facility? Check one option (the one most accurate to your situation). [not sure
[ know the correct signs, I'm afraid of making a mistake, my supervisor doesn’t let me make
them, we don’t have a way to triage/treat/manage cases like these in my hospital, I've never
seen cases like these, There are no barriers to making a right and timely decision in my
facility, other]

Does the hospital you work in have protocols in place for dealing with cases like the one
described above? [yes/no/don’t know]

DO NOT ALLOW GOING BACK AFTER THIS QUESTION

10.
11.

12.

13.

14.

Have you ever heard of the term maternal sepsis? [yes/no]

If yes, how did you hear about this? Check all that apply [pre-service training, in-service
training, colleagues, public health campaign, media (TV/radio/newspaper), other: please
specify].

What two criteria best describe maternal sepsis? Check two options [abnormal white cell
count, altered mental status, elevated heart rate, excessively rapid respiration, fever,
infection, low blood pressure, organ dysfunction, other]

What supplies/commodities are essential to effectively identify sepsis among women during
pregnancy, childbirth, postpartum or post-abortion? Check all that apply [blood culture,
blood pressure apparatus, diagnostic imaging, laboratory (haematology/biochemistry),
rapid test for infectious disease, serum lactate measurement, thermometer, urine output
measurement, other]

What supplies/commodities are essential to effectively manage sepsis in women during
pregnancy, childbirth, postpartum or post-abortion? Check all that apply [antibiotics, blood
transfusions, fluids, intensive care/high-dependency unit, other antimicrobials (e.g.
antimalarials, ART), oxygen, urine output measurement, other]

II. Context

15.

16.

17.

18.

How many women are affected by maternal sepsis in your facility every year? Give your best
estimate (a whole number), given your experience in the facility [Text box]

How many neonates are affected by neonatal sepsis in the first week of life in your facility?
Give your best estimate (a whole number), given your experience in the facility. [Text box]
How many deliveries occur every year, on average, in your facility? Give your best estimate
(a whole number). [Text box]

Have you ever received specific training in how to manage women who present with signs of
infection while pregnant, during childbirth, postpartum or post-abortion? [yes/no/can’t
remember]

III. Campaign

19.

Did you notice any materials in your facility that related to maternal and neonatal sepsis?
[yes/no] [if no go to question 27]
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22.

23.

24,
25.

26.

27.
28.
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If yes, where did you see them? Check all that apply [labour ward, antenatal ward, postnatal
ward, emergency room/department, ICU /high dependency room, patient waiting area, other:
please specify]

If yes, what materials did you see? Check all that apply [informational posters about the study,
graphic materials with information about maternal sepsis, campaign website, social media,
press releases, none of the above].

a. Did you ever visit the website? [yes/no/N/A]

b. Didyou ever tweet/re-tweet a message about the campaign? [yes/no/I don’t use Twitter]
What were the main messages of these materials? Check all that apply [“stop sepsis”, “think

» o«

sepsis”,

» o«

right care, right now”, “sepsis is life-threatening but when caught early and treated

» o«

promptly it can be stopped”, “just ask, could it be sepsis?”, “a world free of sepsis”, “together,

we can stop maternal sepsis”, “stop sepsis save lives”, “surviving sepsis”, none of the above]

Did you find the materials and messaging helpful? [yes/no]

a. Ifyes, why? Check all that apply [they provided information about maternal sepsis, they
invited me to act, they mentioned things I did not know, they helped explain the study to
me, they were visually appealing, they were in a language [ could understand, other]

b. If no, why not? Check all that apply [they didn’t provide any new information, I didn’t
know what to do, the message was confusing, they were difficult to understand, they were
in a language [ don’t speak/read, they had too much text, they had too many images, the
colours didn’t work in our hospital, they were unappealing, other]

Did the materials help you identify cases of women with infection or sepsis? [yes/no]

Did the information provided in the materials motivate you to do something differently than

before? [yes/no]

a. If yes, in what way? Check all that apply [to suspect maternal sepsis among women
presenting with specific signs, to act fast when I think a woman could have sepsis, to
implement health measures to prevent sepsis, to talk about sepsis with others, to learn
more about sepsis, other: please specify]

b. If no, why not? Please explain [text box]

In your opinion, did the materials help to increase awareness about maternal sepsis in your

facility? [yes/no]

Did you know that your facility participated in a global maternal sepsis study? [yes/no]

Did you know that your facility participated in an awareness campaign for the global

maternal sepsis study? [yes/no]

IV. Personal information

Remember! These data are collected for categorization purposes only. Your information is
confidential and you will not be identified in any future publications on this study.

29.
30.
31.

Age range [18-25; 26-30; 31-40; 41-50; 51-60; 60+]

Gender: [male, female, other]

Qualification: [community health worker, midwife, nurse, physician/medical doctor,
resident/physician in training, social worker, student, physical therapist, auxiliary nurse,
other: please specify].

‘STOP SEPSIS! Evaluation of the WHO Global Maternal Sepsis Awareness Campaign
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32. Years of work experience in current setting: [years | months]

33. Total years of work experience (since completing your training): [2-digit max]
34. Place of work: [list of countries]

35. Location (of current or main place of work): [urban/rural]

36. Name of facility and address [text entry]

37. Facility type (of current or main place of work): [Clinic, Health centre, Maternity hospital,
Regional /Provincial hospital, District hospital, Other hospital, other]

38. Facility management (of current or main place of work): [private, public, social insurance,
NGO, other]

39. Did you participate in the World Sepsis Congress Spotlight on Maternal and Neonatal Sepsis
(held on 12 September 2017)? [yes/no]

V. Future contacts

We might be interested in contacting you in the future with more information about this study or to
get further information about your responses to this survey. Please provide us with your email
address below if you agree with this.

[J Tagree.
[0 Idonotagree

Your contact details will be securely stored by the WHO staff person working on the Global Maternal
and Neonatal Initiative for one year. You can contact us to modify or suppress your information at
any time. To do so, please contact Ms Vanessa Brizuela (brizuelav@who.int)

40. Please type your email address below [text entry]

Thank you very much for participating in this survey! Your responses are extremely valuable to us in
our efforts to improve the health of women and babies.

Please visit http://srhr.org/sepsis for more information about the study, the campaign, and maternal
sepsis.
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Appendix 2. Respondent perception of enabling environments for maternal sepsis identification and
management at pre- and post-campaign and changes after campaign implementation, limiting to most

favourable responses (N=2,188)

Pre- Post- Pre-post cOR¥ Percentage
campaign campaign [95% CI]T change
n/N n/N %
(%) (%)
Perception of enabling environment for maternal
sepsis identification and management
Very confident of making right decisions 390/1,155 395/1,033 1.21*[1.05-1.41] 13.2
(33.8) (38.2)
Resources always available to make right 443/1,155 386/1,033 0.96[0.68-1.35] -2.6
decisions (38.4) (37.4)
Very supported by facility in making right 503/1,155 438/1,033 0.95[0.67-1.37] -2.6
decisions (43.6) (42.4)

cOR: crude odds ratio; CI: confidence interval; OR calculated clustering at the country level

Percentage change: [(% in post - % in pre)/% in pre]x100

#Refers to odds ratio between pre- and post-campaign; Treference group: pre-campaign; *p<0.05

Responses were dichotomized as follows: a 1 was assigned to the most favourable response (i.e., they felt very confident
about being capable of making the right decision) and a 0 to a combination of all the remaining options (i.e., somewhat

confident, neutral, not very confident or not confident at all)
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Appendix 3. Changes in respondent knowledge and perception of enabling environments after campaign
implementation among different sub-groups: [1] sample restricted to =1 response per facility at pre- and post-campaign; [2]
sample restricted to =2 responses per facility at pre- and post-campaign; [3] sample restricted to countries with >30 responses at

pre- or post-campaign

Full sample

Restricted sample =1

Restricted sample =2

Restricted sample

(N=2,188) response per facility ~ responses per facility >30 responses per
(N=1,872) (N=1,645) country
(N=1,680)
Pre-post % Pre-post % Pre-post % Pre-post %
OR# change  OR* change  OR¥ change  OR¢ change
[95% CI]T [95% CI] 1 [95% CI] T [95% CI] T
Knowledge on maternal sepsis
Have not heard of 0.35% 0.36* 0.45* 0.34*
maternal sepsis [0.18-0.68] %% [0.17-0.77] -61.82 [0.22-0.93] "53:58 [0.15-0.79] "63.29
Correctly identified
oo 0.67 0.63 0.57* 0.57*
the.two criteria to  [0.43-1.03] -29.4 [0.39-1.01] -33.19 [0.34-0.93] -38.76 [0.33-0.98] -39.46
define maternal sepsis
Correctly identified
management of sepsis  1.76 1.58 1.53 1.70
when maternal sepsis  [0.73-4.21] 308 [0.58-4.30] 2 & [0.51-4.62] 2170 [0.51-5.72] 2489
was suspected
Perception of enabling environment for maternal sepsis identification and management
Confident of making 1.44* 1.36 1.33 1.45
right decisions [1.01-2.06] 7.3 [0.97-1.90] 6.39 [0.94-1.88] j-33 [0.95-2.22] 799
Resources availableto  1.01 1.12 1.12 0.92
make right decisions  [0.68-1.49] 0.1 [0.76-1.66] 2.32 [0.72-1.74] 23 [0.57-1.50] 162
Supported by facility
. . : 1.11 1.21 1.19 0.99
in making right [0.80-1.54] 2© 084173 > [0s81-176] > [0.69-1.44] 11
decisions

OR: odds ratio; CI: confidence interval; percentage change= [(% in post - % in pre)/% in pre|x100

#Refers to odds ratio between pre- and post-campaign, OR calculated clustering at the country level; Treference group pre-campaign; *p<0.05
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Appendix 4a. Changes in respondent knowledge after campaign implementation according to respondent and facility characteristics (N= 2,188)

Had not heard about maternal sepsis

Correctly identified the two criteria to
define maternal sepsis

Correctly identified management of sepsis
when maternal sepsis was suspected

R dent Pre- Post- OR % Pre- Post- OR % Pre- Post- OR %
;Iespont en i campaign ~ campaign  [95% CIJT ~ h9¢ | campaign campaign ~ [95% CIJT °"9"9¢ | campaign campaign ~ [95% CIJT ~ change
characteristics (N=1,144) (N=1,021) (N=673) (N=647) (N=251) (N=239)
n % N % % n_ % n % % n_ % n_ % %
0.35* 0.67 1.76
Overall 95 8 31 3 [0.23-0.52] -63.4 109 16 74 11 [0.43-1.03] -29.4 114 45 142 59 [0.73-4.21] 30.8
Qualification 1,141 1,013 670 645 250 235
Sy 0.18* 0.48 2.13
Nurse/midwife 74 17 16 4 [0.10-0.33] -79.2 14 6 8 3 [0.20-1.14] -50.3 24 28 41 46 [0.53-8.47] 61.3
i 0.77 0.87 2.06*
Physician 16 3 10 2 [0.26-2.31] -22.6 72 21 55 19 [0.55-1.38] -10.3 55 50 75 67 [1.09-3.91] 35.1
1.36
Resident 4 3 4 4 [0.13- 34.3 23 27 11 15 0.48 -44.4 34 63 25 76 1.84 20.3
1431] : [0.11-2.11] : [0.49-6.90] :
Years of experience | 1,098 963 642 607 242 229
0.79 0.54 1.50
<10 20 4 14 3 [0.28-2.24] -19.9 58 18 32 11 [0.28-1.02] -41.3 67 48 72 58 [0.40-5.58] 21.2
0.22* 0.76 2.16*
10-20 36 10 8 3 [0.10-0.50] -75.9 28 15 24 12 [0.44-1.33] -21.0 31 47 44 66 [1.04-4.49] 39.8
0.17* 0.95 2.22
>20 26 12 42 0go3g B0 2216 16 16 (oo 44 1387 21 57 o, co 528
Region | 1,144 1,021 673 647 251 239
. 0.27* 1.04 1.97
Africa 14 6 42 icoge L6 18 15 19 15 46231 3 30 53 4669 oc 408 305
. 0.83 1.06 1.85
Asia 11 7 9 5 [0.25-2.76] -15.7 7 5 7 6 [0.42-2.65] 5.7 4 14 8 23 [0.37-9.21] 65.8
Eastern 0.16* 3.19 6.25
Mediterranean 58 44 13 8 [0.09-0.31] 817 2 3 8 9 [1.04-9.78] 2000 2 12 10 45 [0.88-44.14] 2865
0.39 0.63* 1.60
¥ - ;
Europe 7 5 2 2 [0.07-2.23] 59.7 27 38 12 27 [0.41-0.96] 27.3 5 12 4 27 [0.77-3.33] 126.8
Latin America 0.72 0.49 1.87
5 1 3 1 [0.07-7.77] -27.9 55 20 28 11 [0.22-1.08] -45.8 73 12 74 74 [1.17-20.42] 529.3
12
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Country
implemented an 1,144 1,021 673 647 251 239
expanded version
of campaign
0.23* 0.58 2.77
Yes 74 11 13 3 [0.16-0.32] -75.2 75 19 37 12 [0.32-1.05] -37 92 53 105 76 [0.88-8.69] 42
0.71 0.89 1.50
No 21 5 18 3 [0.35-1.45] -27.6 34 12 37 11 [0.52-1.53] -10 22 28 37 38 [0.51-4.40] 32
Respondent worked
in a level lll facility 1,144 1,021 673 647 251 239
Yes 23 3 16 3 [0 38-2033% -8.5 87 18 58 15 [0 45_10481(; -17.1 104 51 108 65 [0 51-61.170? 27.0
0.15* 0.51 3.31*
No 72 20 15 4 [0.08-0.28] -82.3 22 11 16 6 [0.25-1.03] -46.3 10 21 34 47 [1.54-7.12] 123.6

#Includes countries in Central Asia (Kazakhstan, Kyrgyzstan, and Tajikistan)

OR: odds ratio, OR calculated clustering at the country level; CI: confidence interval; Percentage change= [(% in post - % in pre)/% in pre]x100

TReference group: pre-campaign

Where n represents the frequency and N the denominator (i.e. n= the number of respondents with a specific characteristic who answered correctly, N= the total number of persons who
answered that question)
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Appendix 4b. Changes in respondent perception of enabling environments after campaign implementation according to respondent and facility

characteristics
f;;l; Zglier’z?;tic Confident of making right decisions Resources available to make right decisions Supported by facility in making right decisions
carlrjril-i n caiiosts;' n OR % carﬁr(:i n carlilost; n OR % carfz)h:i n carfloscz' n OR %
i v 5"5) il i ) oswayr change | A i 595) - P 03‘%) syt change | A e 595) N P 03‘%) [95% CIJT  change
n_ % n__ % % n % n % % N % n_ % %
0 il 897 78 861 83 1.44* 7.3 909 79 814 79 1.01 0.1 921 80 840 81 1.11 2.0
verd [1.01-2.06] [0.68-1.49] [0.80-1.54]
Qualification 1,151 1,025 1,151 1,025 1,151 1,025
Sy 1.05 0.66 0.63*
Nurse/midwife 355 81 371 81 [0.56-1.96] 0.8 356 81 336 74 [0.34-1.28] -8.9 367 83 347 76 [0.41-0.98] -8.8
Physici 440 78 395 87 178 10.4 445 79 387 85 146 7.0 448 80 393 86 L57* 7.9
ysiclan [1.23-2.57] : [1.17-1.82] : [1.12-2.22] :
. 1.67 1.37 2.33*
Resident 100 67 87 77 [0.97-2.88] 15.5 105 70 86 76 [0.77-2.42] 8.7 104 69 95 84 [1.24-4.38] 213
Years of experience 1,107 970 1,107 970 1,107 970
1.44 1.17 1.25
<10 409 76 389 82 [0.99-2.10] 8.1 416 77 379 80 [0.80-1.73] 3.6 424 78 390 82 [0.86-1.83] 4.5
1.08 0.77 0.85
10-20 284 81 264 83 [0.73-1.59] 1.4 277 79 239 75 [0.52-1.13] -5.9 280 80 248 78 [0.59-1.23] -3.4
2.43* 1.17 1.52
>20 179 82 160 92 [1.13-5.21] 11.5 187 86 153 88 [0.72-1.91] 2.0 188 87 158 91 [0.93-2.49] 4.8
Region 1,155 1,033 1,155 1,033 1,155 1,033
. 1.31 0.95 0.89
Africa 189 84 198 88 [0.76-2.26] 3.8 158 71 157 69 [0.73-1.24] -1.5 176 79 173 77 [0.63-1.26] -2.6
. 2.04* 2.18* 2.09*
Asia 128 74 145 85 [1.17-3.55] 15.3 134 77 150 88 [1.72-2.76] 139 137 79 151 89 [1.59-2.74] 12.2
Eastern 0.70* 0.59* 0.83
Mediterranean 131 77 115 70 [0.64-0.77] -9.0 109 64 84 51 [0.49-0.71] -20.1 108 63 97 59 [0.61-1.14] -6.9
1.59 1.32 2.18*
$
Europe 97 71 77 79 [0.89-2.82] 12.1 112 82 83 86 [0.80-2.20] 4.7 112 82 88 91 [1.54-3.09] 11.0
Latin America 352 78 326 87 1.85* 11.1 396 88 340 91 1.32 3.0 388 86 331 88 1.20 2.4
[1.14-3.01] : [0.68-2.57] ' [0.59-2.44] :
14
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of campaign
1.28 0.82 0.87
Yes 531 75 398 80 [0.76-2.15] 5.7 554 79 375 75 [0.45-1.48] -4.6 567 80 391 78 [0.53-1.43] -2.8
1.52* 1.25 1.45*
No 366 81 463 87 [1.00-2.29] 6.8 355 79 439 82 [0.83-1.89] 4.4 354 79 449 84 [1.03-2.05] 7.1
Respondent worked
in a level 111 facility L155 1,033 1155 1033 1199 1055
1.51* 1.24 1.33
Yes 608 77 508 83 [1.10-2.05] 8.4 646 82 516 85 [0.85-1.79] 3.6 640 81 518 85 [0.95-1.87] 5.0
1.31 0.92 0.94
No 289 79 353 83 [0.77-2.22] 5.1 263 72 298 70 [0.62-1.36] -2.5 281 77 322 76 [0.71-1.25] -1.4

fIncludes countries in Central Asia (Kazakhstan, Kyrgyzstan, and Tajikistan)

OR: odds ratio, OR calculated clustering at the country level; CI: confidence interval; Percentage change= [(% in post - % in pre)/% in pre]x100

TReference group: pre-campaign

Where n represents the frequency and N the denominator (i.e. n= the number of respondents with a specific characteristic who answered correctly, N= the total number of persons who answered

that question)
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STROBE Statement - ‘STOP SEPSIS!": An evaluation of the WHO global maternal sepsis study
awareness campaign (Brizuela et al)

Item No

Recommendation

Page in
manuscript

Title and abstract

(a) Indicate the study’s design with a commonly
used term in the title or the abstract

(b) Provide in the abstract an informative and
balanced summary of what was done and what was

found

Introduction

Background/rationale 2

Explain the scientific background and rationale for

the investigation being reported

5-6

Objectives

State specific objectives, including any prespecified
hypotheses

5-6

Methods

Study design

Present key elements of study design early in the
paper

Setting

Describe the setting, locations, and relevant dates,
including periods of recruitment, exposure, follow-

up, and data collection

6-8

Participants

(a) Cohort study—Give the eligibility criteria, and the
sources and methods of selection of participants.
Describe methods of follow-up

Case-control study—Give the eligibility criteria, and
the sources and methods of case ascertainment and
control selection. Give the rationale for the choice of
cases and controls

Cross-sectional study—Give the eligibility criteria,
and the sources and methods of selection of

participants

Variables

Clearly define all outcomes, exposures, predictors,
potential confounders, and effect modifiers. Give

diagnostic criteria, if applicable

8-11

Data sources/

measurement

8*

For each variable of interest, give sources of data
and details of methods of assessment
(measurement). Describe comparability of

assessment methods if there is more than one group

8-10

Bias

Describe any efforts to address potential sources of

bias

Study size

10

Explain how the study size was arrived at

Quantitative variables 11

Explain how quantitative variables were handled in
the analyses. If applicable, describe which groupings

were chosen and why

9-11

Statistical methods

12

(a) Describe all statistical methods, including those

used to control for confounding

8-10

(b) Describe any methods used to examine
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(c) Explain how missing data were addressed Tables 1, 2, 3,
and 4
(d) Cohort study—If applicable, explain how loss to
follow-up was addressed
Case-control study—If applicable, explain how
matching of cases and controls was addressed
Cross-sectional study—1If applicable, describe
analytical methods taking account of sampling
strategy Not applicable
(e) Describe any sensitivity analyses 10
Results
Participants 13* (a) Report numbers of individuals at each stage of
study—eg numbers potentially eligible, examined
for eligibility, confirmed eligible, included in the Tables 1, 2,3
study, completing follow-up, and analysed and 4
(b) Give reasons for non-participation at each stage Not applicable
(c) Consider use of a flow diagram Not applicable
Descriptive data 14* (a) Give characteristics of study participants (eg
demographic, clinical, social) and information on 9; table 1,
exposures and potential confounders figurel
(b) Indicate number of participants with missing Tables 1, 2, 3,
data for each variable of interest and 4
(c) Cohort study—Summarise follow-up time (eg,
average and total amount) Not applicable
Outcome data 15* Changes in awareness—Report numbers of outcome  14-15, tables 2,
events or summary measures 3,and 4
Campaign recognition and exposure—Report 13-14; figures 2
numbers of outcome events or summary measures and 3
Main results 16 (a) Give unadjusted estimates and, if applicable,
confounder-adjusted estimates and their precision
(eg, 95% confidence interval). Make clear which
confounders were adjusted for and why they were 16; tables 3 and
included 4
Other analyses 17 Report other analyses done—eg analyses of 10, 15-16;
subgroups and interactions, and sensitivity analyses  appendices 2 &
3
Discussion
Key results 18 Summarise key results with reference to study
objectives 19
Limitations 19 Discuss limitations of the study, taking into account
sources of potential bias or imprecision. Discuss
both direction and magnitude of any potential bias 21-22
Interpretation 20 Give a cautious overall interpretation of results
considering objectives, limitations, multiplicity of
analyses, results from similar studies, and other
relevant evidence 19-22
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Generalisability 21 Discuss the generalisability (external validity) of the
study results 22

Other information

Funding 22 Give the source of funding and the role of the
funders for the present study and, if applicable, for

oNOYTULT D WN =
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10 based 11 and 24
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Abstract (268 words)
Objective: To evaluate changes in awareness of maternal sepsis among healthcare providers

resulting from the WHO global maternal sepsis study (GLOSS) awareness campaign.

Design: Independent sample pre-post intervention through online and paper-based surveys
available for over 30 days before campaign rollout (pre) and after study data collection (post).
Descriptive statistics were used for campaign recognition and exposure, and odds ratio and
percentage change were calculated for differences in awareness, adjusting for confounders using

multivariate logistic regression.

Setting and participants: Healthcare providers from 398 participating facilities in 37 low-, middle-

, and high-income countries.

Intervention: An awareness campaign to accompany GLOSS launched three weeks prior to data

collection and lasting the entire study period (28 November 2017 to 15 January 2018) and beyond.

Main outcome measures: Campaign recognition and exposure, and changes in awareness.

Results: A total of 2,188 surveys were analysed: 1,155 at baseline and 1,033 at post-intervention.
Most survey respondents found the campaign materials helpful (94%), that they helped increase
awareness (90%), and that they helped motivate to act differently (88%). There were significant
changes with regards to: not having heard of maternal sepsis (-63.4% change, pre-post OR 0.35,95%
CI 0.18-0.68) and perception of confidence in making the right decisions with regards to maternal

sepsis identification and management (7.3% change, pre-post OR 1.44, 95% CI 1.01-2.06).

Conclusions: Awareness raising campaigns can contribute to an increase in having heard of maternal

sepsis and an increase in provider perception of confidence in making correct decisions. Offering the
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22 information to make accurate and timely decisions while promoting environments that enable self-

23 confidence and support could improve maternal sepsis identification and management.
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24  Strengths and limitations of this study

11 25 o This study presents the results of an evaluation of a global awareness campaign which
13 26 accompanied a research study implemented in 46 countries.

15 27 e This evaluation was a cost-effective, feasible way in which to assess campaign effectiveness
17 28 among a varied and global population of healthcare providers.

19 29 e Qur pre-post design using anonymous surveys with no control group does not allow to
30 discern the impact of the campaign alone or matching pre- and post- campaign responses.
24 31 e (Campaign fidelity was only assessed through healthcare provider self-report at post-
26 32 campaign surveys.

28 33 o This evaluation was restricted to the duration of the study follow-up period limiting

30 34 understanding of long-term impact.

33 35
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INTRODUCTION

The global health community has recently drawn attention to the importance of sepsis and its toll on
global mortality and morbidity.[1-3] In 2017, the World Health Assembly approved a resolution on
sepsis to improve the prevention, diagnosis, and management of sepsis.[4] With updates in 2017 and
2018, the Surviving Sepsis Campaign has been developing guidelines for management and
recommended bundles of care for sepsis among adult populations, not specific to pregnant or

recently pregnant women, since 2002.[5-7]

Infections and sepsis remain major causes of death and disability among women during pregnancy,
childbirth, postpartum, and post-abortion.[8,9] To respond to this, the Global Maternal Sepsis
Initiative was launched in 2016.[4,10] Building on the 2016 SEPSIS-3 definition,[11] the World
Health Organization (WHO) led the development of a definition for maternal sepsis as “a life-
threatening condition defined as organ dysfunction resulting from infection during pregnancy,
childbirth, postpartum, and post-abortion.”[12] And in 2017, WHO led the Global Maternal Sepsis
Study and Awareness Campaign (GLOSS) to assess the burden of maternal infections and sepsis, to
validate identification criteria for possible severe maternal infection and maternal sepsis, and to raise
awareness on maternal sepsis among healthcare providers working in study participating

facilities.[12]

These initiatives and calls to action all share a recommendation to increase awareness of sepsis
among healthcare providers, policy-makers, and the public, in pursuit of reducing the global burden

of sepsis.

Awareness raising has mostly been attempted through campaigns. These have been implemented to
increase knowledge, improve attitudes, or change behaviours around different health issues.[13-15]

Specific to sepsis, the UK Sepsis Trust heads a campaign on sepsis since 2012 and the Global Sepsis

5

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 6 of 49



Page 7 of 49

oNOYTULT D WN =

59
60

61

62
63
64

65

66

67
68
69
70
71
72

73

74

75
76
77
78

79

BMJ Open

Alliance leads efforts aimed at raising sepsis awareness since 2010.[16,17] However, neither of these
two large campaigns have been specific to maternal sepsis and to our knowledge neither has been

thoroughly evaluated to assess for impact in increasing awareness.

This evaluation looked at recognition and exposure to the GLOSS campaign materials and changes in
provider awareness of maternal sepsis after campaign implementation. The latter included changes
in knowledge on maternal sepsis and perception of enabling environments for identification and

management of maternal sepsis.

METHODS

The GLOSS campaign was designed to accompany the Global Maternal Sepsis Study with the goal of
raising awareness on maternal sepsis among healthcare providers working in participating facilities.
Details regarding study protocol, including selection of countries and facilities was published
elsewhere.[12] In short, GLOSS was a facility-based, one-week inception cohort study which enrolled
pregnant or recently pregnant women with suspected or confirmed infection at 713 healthcare
facilities in pre-specified geographical areas located in 52 low-, middle-, and high-income

countries.[12]

The STOP SEPSIS! awareness campaign

The campaign launch was planned for before study implementation continuing throughout data
collection and beyond. It was designed using existing frameworks for public information campaigns,
social marketing, health communication, and behaviour change.[13,18-20] The development of the
campaign included an overarching communication strategy using a multi-component approach

delivering a simple and consistent message through visually-attractive media.[21]
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The campaign had a soft launch with an online congress on 12 September 2017 and the full campaign
rollout began on 06 November 2017, which included a website, printed materials, social media
messaging, press releases. While global coordination of the campaign was undertaken by WHO,
implementation of the campaign was the remit of GLOSS country coordinators. Box 1 describes the

different actions and components that were necessary for the design and development of the STOP

BMJ Open

SEPSIS! awareness campaign.

Box 1. Actions and components for the STOP SEPSIS! awareness campaign

Select a campaign lead. A campaign lead was selected to coordinate and assist with the
development of the campaign strategy and execution, and evaluation plan at a global level.
This person ensured execution of each of the steps, supported the communication
company and the study country coordinators in the participating countries who interacted
with the providers working in the participating facilities.

Agree on a budget to fund the campaign. Funds were necessary to cover the costs of the
campaign lead, the communication company, and support to countries for printing of
materials. The cost of this campaign was USD 200,000.

Seek the assistance of health and media communication experts. A communication company
with expertise in global health was contracted to lead the design and development of the
GLOSS campaign concept and look.

Decide on the minimum set of materials and activities to be developed and implemented. With
input from people in the field who would be targeted through the campaign, the decision
to have posters, infographics, press release and other presentation templates, social media
messaging, and a website was agreed upon. In addition, a global congress was conceived in
collaboration with partners from the Global Sepsis Alliance.

Develop campaign messaging, image, and logo. A main message, tagline, and logo were
designed with assistance from the communication company, content experts in maternal
sepsis, and country/regional coordinators for GLOSS.

Develop an evaluation plan. Given the breadth and geographical extent of the campaign’s
target population an online survey was used to collect providers’ knowledge, attitudes,
practices at baseline and post-campaign, including additional measures of campaign
recognition and exposure at post-campaign. Paper-based surveys were used on demand.
Support the printing and upkeep of materials. The campaign lead coordinated translation of
all materials into five UN official languages and three additional languages as per GLOSS
country coordinators’ request. Participating countries were provided with funds needed
to print the posters and infographics. Campaign lead was also in charge of regular upkeep
of the dedicated website which includes timely news stories.

Implement the campaign. This included:

o WSC Spotlight Congress. A free, online congress focusing specifically on maternal
and neonatal sepsis offered in collaboration with the Global Sepsis Alliance
(https://wscspotlight.org/). The 25 presentations given over four sessions were
later made available as YouTube videos and podcasts for free, with subtitles in
multiple languages.
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o Website. A dedicated website used both as a repository of campaign materials for
free download and to disseminate news about the study (http://srhr.org/sepsis).

o Print materials. Posters with information about the study and infographics on
maternal sepsis prevention, and identification and management to be displayed in
different areas where women with suspected or confirmed infection could be found
(e.g. labour ward, patient waiting area).

o Press releases. Templates for announcing the objectives of the study and the
campaign; countries/facilities were encouraged to engage local media for this
purpose.

o Social media. Campaign messaging disseminated and multiplied using social media
through HRP’s Twitter platform (@HRPresearch).

e Expand the effect of the campaign. Countries were encouraged to take ownership over the
campaign and develop additional materials and organise activities prior to the start of
study data collection.

Evaluation of the STOP SEPSIS! awareness campaign

We used an independent sample pre-post intervention design through online and paper-based
surveys. Details regarding the definition used for awareness for this campaign, survey formulation
and dissemination, including analysis of baseline data have been published elsewhere.[22] Briefly, a
pre-campaign 32-question survey was developed to gather baseline information on healthcare
providers’ awareness of maternal sepsis through self-reported knowledge on maternal sepsis and
perception of their work environments as enabling for the identification and management of
maternal sepsis. Knowledge was assessed through questions relating to whether respondents had
heard of maternal sepsis, correct identification of criteria that define maternal sepsis (infection plus
organ dysfunction), and identification of correct initial management of maternal sepsis and infections
(antibiotics and fluids) when maternal sepsis was suspected in the case vignette presented in the
survey. Perception of enabling environments was assessed through self-reported confidence in
making right decisions, reported availability of resources for correct identification and management,
and feeling of support from their work environments in dealing with maternal sepsis, using a five-
point Likert-scale. The same survey was administered at post-campaign to assess changes in
knowledge and perception of their environments; 14 additional questions were included in the post-
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survey which considered respondents’ recognition of and exposure to the campaign, such as
knowledge about the study and the campaign, message recall, engagement with social media for the
campaign, and whether the campaign materials prompted changes in behaviour. See Appendix 1 for

a copy of the surveys.

Eligible respondents were healthcare providers working in GLOSS participating facilities in countries
that received financial support for campaign implementation (N=46); we excluded all surveys from
respondents that did not explicitly state that they were providers caring for women with infections
in healthcare facilities (e.g., hospital administrators, physical therapists, or community health
workers, or if the field was left blank) and from countries with less than two responses at either pre-
or post-campaign (N=9). See Figure 1 for a map of all the countries eligible for this evaluation. The
surveys were distributed using a snowballing technique and were available in eight languages:
Arabic, English, French, Italian, Portuguese, Russian, Spanish, and Vietnamese. The surveys were
available for over 30 days (pre-campaign between 29 September and 05 November 2017, post-
campaign between 31 January and 11 March 2018). Weekly reminders were sent through the online
tool and via email to non-respondents. Targeted outreach was undertaken in countries with fewer
than two responses. The campaign was active between 06 November 2017 and 15 January 2018;
however, countries were encouraged to continue to use the materials beyond GLOSS study
implementation. Ethical approval for GLOSS and the awareness campaign was obtained from WHO'’s
Ethics Review Committee (protocol ID A65787) and from local and facility ethics committees as

necessary.

Data analysis

We used descriptive analysis to provide frequencies and percentages for the characteristics of the
sample, knowledge and perceived enabling environments, and for all the questions relating to

campaign recognition and exposure. The latter was assessed through post-campaign surveys only

9

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 10 of 49



Page 11 of 49

oNOYTULT D WN =

127
128
129
130
131
132
133
134
135
136

137

138
139
140
141
142
143
144
145

146

147
148
149

150

BMJ Open

and complemented with self-reported accounts by GLOSS country coordinators. Text-based
responses were codified into numerical values according to common emerging themes. All Likert-
scale answers were dichotomized assigning a 1 to the two most favourable responses (i.e., they felt
very or somewhat confident about making the right decision) and 0 to the combination of remaining
options (neutral, not very confident or not confident at all). While previously we assessed
dichotomization using 1 to the single most favourable response (i.e., respondent felt very confident)
and a 0 to the combination of remaining options (somewhat confident, neutral, not very confident or
not confident at all)[22] we decided to include a more flexible definition of confidence, perception of
availability of resources, and feeling of support to allow for a more robust denominator that would
enable comparisons. See Appendix 2 for results of the overall analysis using this second

dichotomization not used in this evaluation.

To assess impact of the campaign we conducted several analyses. First, we calculated percentage
change ([(% in post - % in pre)/% in pre]x100) and estimated odds ratios (ORs) to determine
differences in respondent knowledge and perception of enabling environments after campaign
implementation relative to baseline measure for the total sample and by respondent characteristics.
Due to the methodology used for survey dissemination and anonymity of surveys, this was not a
matched sample, paired response pre-post analysis. Sensitivity analyses were conducted restricting
the population to facilities from which we received at least one survey response and at least two
responses, and to countries with more than 30 responses per country at pre- and at post-campaign

survey.

Second, we used multivariate logistic regression models to explore the association between
respondents’ and facilities’ characteristics at pre- and post-campaign and change in components of
awareness after campaign implementation. Based on analysis of baseline data and our assumptions

on characteristics that would be associated with levels of awareness,[22] we included the following
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variables in the model: whether respondent was a physician, years of work experience, region where
the respondent worked, whether the country had implemented an expanded version of the campaign,
and whether the facility was a level IlI facility. Countries were considered to have implemented an
expanded version of the campaign if they had not only printed and displayed all posters and
infographics, prepared and disseminated press releases, but if they had also organized other
activities or developed other materials for the campaign. Since less than 20% of respondents
participated in the World Sepsis Congress Spotlight we did not include this variable in our models.
We looked at effect modification by examining interactions between the time of the survey (pre- or

post-) and each of the characteristics included in the model.

We used Pearson’s x? test to compare proportions and Wald’s test to assess for significant differences
in the models including interaction terms. Logistic regression analysis was used to estimate odds
ratios between pre- and post-, crude and adjusted, clustering at the geographical area level. Statistical

significance is reported at p<0.05. Stata (version 14.2, College Station, TX) was used for the analyses.

Patient and public involvement

This research was done without patient or public involvement. While the development of the
campaign was done with input from study regional and country coordinators, respondents to the
surveys were not invited to comment on the study design or to contribute to the writing of this

manuscript given their anonymity.

Role of the funding source

The funders of the study had no role in study design, data collection, data analysis, data

interpretation, or writing of this original article.

RESULTS
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A total of 2,188 surveys met our inclusion criteria. Of these, 1,155 from 192 facilities were received
at baseline and 1,033 from 196 facilities at post-campaign. There were no significant differences in
sociodemographic characteristics between respondents at pre- and post-campaign surveys, except
for a higher proportion of respondents working in a public facility at post-campaign and the higher
proportion of respondents from countries where an expanded version of the campaign was
implemented (Table 1). Responses came from the same overall countries at pre- and post-campaign.
Because of the technique used for survey dissemination and because we did not know the total
population of potentially exposed healthcare providers working in GLOSS participating facilities
(provider turnover, rotation, and replacements is high), we were unable to calculate a response rate.
However, since the campaign was implemented equally at the geographical area level, if providers
remained within the study area they would have been exposed to the campaign. Results from the
sensitivity analyses showed that overall findings in the sub-groups considered were consistent with
the results from the complete sample (Appendix 3); for this reason, we used the entire sample for

all subsequent analyses.

Table 1. Characteristics of respondents and the facilities in which they work at pre- and
post-campaign survey (N=2,188)

Pre-campaign Post-campaign
Respondent characteristics (N=1,155) (N=1,033)
N % N %
Age (in years) 1,147 1,020
<31 354 31 301 30
31-40 389 34 407 40
>40 404 35 312 31
Sex 1,153 1,022
Male 287 25 223 22
Female 866 75 799 78
Qualification 1,151 1,025
Nurse/auxiliary nurse/midwife 440 38 456 44
Physician 561 49 456 44
Resident 150 13 113 11
Years of work experience 1,107 970
<10 541 49 476 49
10-20 349 32 320 33
12
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>20 217 20 174 18

Region 1,155 1,033
Africa 224 19 226 22
Asia 173 15 170 16
Eastern Mediterranean 171 15 165 16
Europe* 137 12 97 9
Latin America 450 39 375 36

fve;vreklsofthefaahgl in which respondent 1153 1033
I 127 11 166 16
II 236 20 258 25
111 790 69 609 59

Respondent worked in a public

faa?l’i e p 1,154 1,033
Yes 937 81 928 90
No 217 19 105 10

Countey mplementeanespanded 4155
Yes 705 39 533 52
No 450 61 500 48

*Includes countries in Central Asia (Kazakhstan, Kyrgyzstan, and Tajikistan), in line with WHO
regions
'p<0.05

We first present the results relating to campaign recognition and exposure and then results relating

to changes in knowledge and perception of respondents’ work environments.

Campaign recognition and exposure

Campaign recognition and exposure were high among most of the post-campaign survey respondents.

Seventy-six percent of respondents stated they noticed the materials in their facilities; among those,
94% reported finding the materials helpful, 90% that the materials helped increase awareness on
maternal sepsis and 88% that the materials motivated them to do something differently. Only 8% of
respondents had used Twitter to amplify the message of the campaign (Figure 2). Among
respondents that stated that the information provided in the materials motivated them to do

something differently than before, 83% stated that it motivated them to suspect maternal sepsis and
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77% to act fast. (Figure 3). Among respondents stating that the materials had not motivated them to
do anything differently, 45% said it was because they already knew about maternal sepsis

identification and management while 12% stated they had not seen the campaign materials.

Country coordinators shared anecdotal experiences of increased awareness in their facilities and the
implementation of changes in practice and policies because of the study and the campaign. These
accounts speak of a broader engagement with maternal sepsis identification and management. See

Box 2 for some examples.

Box 2. Accounts from the field*

Implementation of the campaign changed the way the city’s providers acted. First, it helped in
bridging the gap between academics and providers, which, in turn, helped motivate the entire staff
around the study. The campaign helped us all feel more committed with the study. And, most
importantly, it helped shed light on a problem (maternal sepsis) that we hadn’t made public before.
(Cali, Colombia)

In (our) facility there was already a protocol for sepsis early recognition, but the campaign, as well
as the study made it come alive again. Sepsis was on everyone's eyes and mouths. The teams were very
permeable to knowledge and eager to recognize and treat sepsis immediately. (Campinas, Brazil)

Participation in the campaign allowed me to see that we can find cases of maternal sepsis in the most
diverse locations in a facility. And that invariably the most complex cases were those resulting from
a condition that was neglected or treated incorrectly/untimely. (Maputo, Mozambique)

Despite having some protocols in place, during the campaign and study we realized that these were
not sufficient to detect women with infection. This campaign was very important and helped us find
a lot of cases that might have been missed otherwise (...) We are planning on improving reporting
mechanisms of any suspected cases and supportive supervision and surveillance as a result of this
study. (Ulaanbaatar, Mongolia)

As a result of our participation in GLOSS, we actually committed as a Program in our 2017 Maternal
Death Review Forum to eliminate maternal sepsis as a cause of maternal death. (Manila, Philippines)

(Since implementing the GLOSS awareness campaign at a national level, we noticed that) we have
prioritized the identification and suspicion of maternal and neonatal sepsis in all level I facilities, in
specialized hospital care, and in the public health agenda. (Mexico City, Mexico)

* These reports first appeared in a blog post on the Merck for Mothers website in April 2018:
https://www.msdformothers.com/blog/assessing-addressing-maternal-sepsis.html and in a news story on
WHO/HRP’s website in September 2018: https://www.who.int/reproductivehealth/maternal-sepsis-

mexico/en/
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Knowledge on maternal sepsis and perception of enabling environments

At pre-campaign survey, 92% of respondents (1,049/1,144) had heard of maternal sepsis. However,
only 16% (109/673) of respondents were able to correctly identify the definition criteria of maternal
sepsisand 45% (114/251) identified the correct management for maternal sepsis. In addition, at pre-
campaign, most survey respondents stated that their work environments were enabling for maternal
sepsis identification and management: 78% (897/1,155) stated that they felt confident of making
right decisions, 79% (909/1,155) that they perceived resources were available, and 80%

(921/1,155) that they felt supported by their facilities. See Table 2 for overall results.

After campaign implementation there was a significant decrease in respondents who stated not
having heard of maternal sepsis (-63.4% change; OR 0.35, 95% CI 0.18-0.68). There was also a
significant increase in perceived confidence in making right decisions with regards to maternal sepsis
identification and management (7.3% change; OR 1.44, 95% CI 1.01-2.06), although this level was
quite high at pre-campaign (78%). There was a slight increase in respondents’ ability to identify the
correct management when maternal sepsis was suspected after the implementation of the campaign,
but this was not statistically significant (30.8% change; OR 1.76, 95% CI 0.73-4.21). See Appendix

4a and 4b for these results according to respondent and facility characteristics.

Table 2. Respondent knowledge on maternal sepsis and perception of enabling environments for maternal
sepsis identification and management at pre- and post-campaign and changes after campaign
implementation (N=2,188)

Pre- Post- Pre-post cOR? Percentage
campaign campaign  [95% CI]" change
n/N n/N %
(%) (%)
Knowledge on maternal sepsis
Had not heard of maternal sepsis® 95/1,144 31/1,021 0.35*[0.18-0.68] -63.4
(8.3) (3.0)
Correctly identified the two criteria to define  109/673 74/647 0.67 [0.43-1.17] -29.4
maternal sepsis® (16.2) (11.4)
Correctly identified management of sepsis 114/251 142/239 1.76 [0.73-4.21] 30.8
when maternal sepsis was suspected(© (45.4) (59.4)
15
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1

2

3 Perception of enabling environment for maternal

4 sepsis identification and management

5 Confident of making right decisions 897/1,155 861/1,033  1.44*[1.01-2.06] 7.3

? (77.7) (83.4)

8 Resources available to make right decisions 909/1,155 814/1,033 1.01 [0.68-1.49] 0.1

9 (78.7) (78.8)

10 Supported by facility in making right 921/1,155  840/1,033 1.11[0.80-1.54] 2.0

11 decisions (79.7) (81.3)

12

13 cOR: crude odds ratio; CI: confidence interval

14 Percentage change: [(% in post - % in pre)/% in pre]x100

15 #Refers to odds ratio between pre- and post-campaign; OR calculated clustering at the geographical area level

16 Treference group: pre-campaign; *p<0.05

17 (AResponded NO to the question “have you ever heard of the term maternal sepsis?”

18 () Answered INFECTION and ORGAN DYSFUNCTION to the question: “what two criteria best describe maternal
sepsis?”

19

20 (© Answered FLUIDS and ANTIBIOTICS to the question: “what would be the first two things a woman should receive,”

21 when the respondent answered INFECTION/SEPSIS to the question: “what would you first think could be causing her
to feel this way?”

22 222

23

24

25

26 223  After controlling for respondent and facility characteristics, being a physician, having less than 10
28 224  years of experience, and working in a level III facility were associated with decreased odds of not
30 225  having heard of maternal sepsis at pre-campaign (Table 3). Respondents from facilities that had
32 226 implemented an expanded version of the campaign were more likely to have heard of maternal sepsis
34227  and identify the correct management of maternal sepsis at post-campaign. Respondents with less
36 228  than 10 years of experience were more likely to have heard of maternal sepsis at pre-campaign, but

39 229  there were no differences across providers with different years of experience after the campaign.

42 230  Physicians were more likely to respond that they felt confident in making the right decisions at post-
44 231  campaign, while being a physician and having more than 20 years of experience had a significant
46 232  interaction with time of the survey with regards to perception of availability of resources and support
48 233  from their facilities. At pre- and post-campaign, respondents with 20 years or more of experience
>0 234 weremore likely to perceive availability of resources for making right decisions and to feel supported

235 by their facilities and these differences between groups were significant after the campaign (Table

58 16
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4). No differences in the perception of enabling environments were seen among respondents from

facilities that had implemented an expanded version of the campaign.
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1

2

3 Table 3. Knowledge on maternal sepsis adjusted for respondents’ characteristics (N=2,188)

4

5 - Y . . . . s .
Had not heard about maternal sepsis Correctly identified the two c.rlterla to define Correctly identified mapagement of sepsis

6 maternal sepsis when maternal sepsis was suspected

7 . . Wald’s . . Wald’s . . Wald'’s

) Pre-campaign Post-campaign test Pre-campaign Post-campaign test Pre-campaign Post-campaign test

9 Respondent characteristics | aOR 95%CI  aOR 95%Cl p |aOR 95%CI aOR 95%Cl . p aOR 95%CI  aOR 95%CI P

1‘1’ Physician 0.29* 0.10-0.85 0.58 0.17-1.93  0.108 | 1.78  0.80-395 3.85* 1.54-9.60 @ 0.175 | 2.07* 1.24-345 2.81* 1.08-7.30  0.583

12Years of work experience

13 <10 | 0.50*  0.26-096 157 0.77-3.18 0.035 | 1.08 0.60-1.96 0.86 0.55-1.34 : 0.352 | 0.86 0.53-1.40 0.61 0.30-1.23 0.775

::g 10-20 | 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref)

16 20 | 1.21 0.61-2.38 0.73 0.19-2.87 1.17 0.59-2.30 1.50* 1.02-2.21 1.59 0.60-4.22 09 0.30-2.71

17 Country implemented an 1.54 0.46-5.12  0.21* 0.06-0.78 0.004 | 1.18 0.53-2.65 0.86 0.31-2.34 : 0.281 | 2.78* 1.01-7.59 8.02*  2.03-31.73 0.437

18 expanded version of

19 campaign

20

21Respondent worked in a 0.45* 0.21-096 1.79 0.59-5.42 0.006 | 1.63 0.77-3.45  2.80* 1.32-5.94 | 0.314 | 2.10 0.85-5.16 1.14 0.43-3.02 0.406

22 level Il facility

23*Includes countries in Central Asia (Kazakhstan, Kyrgyzstan, and Tajikistan), in line with WHO regions

24 Countries were considered to have implemented an expanded version of the campaign if they had not only printed and displayed all posters and infographics, prepared and
3 disseminated press releases, but if they had also organized other activities or developed other materials for the campaign.

20Adjuslfingfor whether respondent was a physician, years of work experience, region, whether the country implemented an expanded version of the campaign, and whether respondent
" worked in a level Il facility, clustering at the geographical area level

28 30R: adjusted odds ratio; CI: confidence interval; Wald'’s test used to assess for differences in the models including interaction terms; *p<0.05

30 239
31
32 240
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
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Table 4. Perception of enabling environments for maternal sepsis identification and management adjusted for respondents’ characteristics (N=2,188)

Confident of making right decisions

Resources available to make right decisions

Supported by facility in making right decision

. . Wald’s . . Wald’s . . Wald'’s
Pre-campaign Post-campaign test | Pre-campaign Post-campaign test | Pre-campaign Post-campaign test
Respondent aOR 95% CI aOR 95%Cl p |aOR  95%CI aOR 950 Cl . p |aOR  95%CI aOR 95%Cl = p
characteristics
Physician 1.02 0.64-1.64 169* 119-240 0246 | 081  0.55-120 139  099-1.95 0021 | 078  055-1.09 126  0.83-192  0.017
Years of work
experience
<10 | 0.74 0.51-1.09 0.88 0.63-1.22 : 0.025 | 0.63* 0.41-097 0.82 0.53-1.27 0.014 | 0.70 0.46-1.06 0.95 0.69-1.30 0.038
10-20 | 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref) 1 (ref)
>20 | 1.20 0.76-1.91  2.54* 1.38-4.64 1.66* 1.08-2.54  2.48* 1.49-4.13 1.60* 1.07-2.40 2.78* 1.84-4.20
Country implemented 0.65 0.36-1.16 091 0.56-1.48 | 0.605 | 1.00 0.52-194 1.57 0.85-2.88 0.241 | 1.32 0.86-2.03 1.37 0.90-2.07 0.092
an expanded version
of campaign
Respondent worked in | 0.90 0.55-1.47 0.64* 0.41-1.00 { 0.581 | 1.39 0.86-2.23  1.27 0.79-2.04 0.255 | 0.88 0.53-1.46 1.18 0.67-2.07 0.116
a level 111 facility

*Includes countries in Central Asia (Kazakhstan, Kyrgyzstan, and Tajikistan), in line with WHO regions

Countries were considered to have implemented an expanded version of the campaign if they had not only printed and displayed all posters and infographics, prepared and

disseminated press releases, but if they had also organized other activities or developed other materials for the campaign.

Adjusting for whether respondent was a physician, years of work experience, region, whether the country implemented an expanded version of the campaign, and whether

respondent worked in a level 11l facility, clustering at the geographical area level

aOR: adjusted odds ratio; CI: confidence interval; Wald’s test used to assess for differences in the models including interaction terms; *p<0.05

241
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DISCUSSION

To the best of our knowledge, this is the first study to assess impact of an awareness campaign aimed
at healthcare providers and implemented at a global level where pre-campaign and post-campaign
data were collected in addition to measures relating to campaign recognition and exposure. Most
healthcare providers stated that the campaign helped increase awareness of maternal sepsis and
motivated them to do something differently, particularly to suspect maternal sepsis and act faster.
Reports from the field also support this finding that exposure to the campaign increased sensitization
to maternal infections and sepsis. Moreover, most survey respondents had heard of maternal sepsis
even before campaign implementation; after the campaign this increased significantly. Although
most respondents perceived their enabling environments in a positive way before campaign
implementation, there was an increase in respondent confidence to make the right decisions

regarding maternal sepsis identification and management after campaign implementation.

The STOP SEPSIS! awareness campaign implementation was effective with regards to respondents’
recognition of and exposure to the campaign; other campaign evaluations have used these measures
to positively assess short-term impact of campaigns.[23-25] Furthermore, consistent and repeat
exposure to campaign messaging have shown to increase awareness;[13] while exposure was only
measured over the course of this evaluation period corresponding to the intended implementation
period of the campaign, the fact that most respondents stated the campaign raised awareness is a

promising trend in the right direction.

Overall knowledge about maternal sepsis increased from pre- to post-campaign implementation
among respondents to our survey with regards to having heard about maternal sepsis. Our finding
that overall knowledge increased is supported by existing literature that suggests that campaigns can
increase knowledge on a specific topic among healthcare providers[14,26,27] as well as among the

general population.[23,28,29] The fact that there was a slight increase in identifying the correct
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management of maternal sepsis is important. Research has shown that knowing what is needed to
manage maternal sepsis correctly and early management of maternal sepsis are critical to
implementing any changes in providers’ behaviour and improving maternal health
outcomes.[6,30,31] The low number of providers able to identify the two criteria defining maternal
sepsis might be more a reflection of the lack of consensus on this condition prior to 2017, rather than
a shortcoming of the campaign.[32] The GLOSS awareness campaign was associated with reducing
differences among groups of healthcare providers depending on their qualifications or years of
experience. This speaks to the importance of including healthcare providers with different

qualifications and years of experience in awareness-raising efforts.

We found there were overall increases in respondent confidence in making right decisions about
maternal sepsis identification and management, but no significant changes with regards to overall
respondent perception of availability of necessary resources and feeling supported by their facilities.
Evidence shows that confidence can not only affect clinical performance;[33] but also that high levels
of confidence among healthcare providers can have a positive impact on patients’ perception of
experience of care.[34] However, the change in perception of availability of resources and support
limited to physicians and more experienced providers raises a broader question on actions that
facilities need to take to empower all healthcare workers in feeling that they have the necessary
resources and feel supported to provide quality care. This is especially important if we consider that
a more restrictive definition of enabling environments results in much lower overall levels of
perceived confidence, perception of availability of resources, and feeling of support. Perceived lack
of availability of resources may also be a product of increased awareness of what is necessary to
address maternal sepsis. These findings are a call to hospital administrators and policy-makers to

foster enabling environments and secure availability and access to life-saving resources.
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Sepsis awareness is gaining traction on global agendas;[4,10,16] this is supported by evidence from
two studies looking at internet searches on sepsis,[35,36] meaning increases resulting from this
campaign could be responding to natural trends or other factors. It is also possible that awareness
was raised by having participated in the research study and not necessarily because of the campaign;
disentangling the effect of the campaign from that of the implementation of the research study was
impossible. Understanding whether any of these changes are sustained over time would provide us

with further information on the lasting effects of the campaign.

Literature shows that while a campaign can help in raising awareness, it is insufficient in allowing for
changes in behaviour.[13,19] While behaviour change is important in impacting population-level
health, it is one of many components needed to make significant improvements; evidence from this
study, similar to others, highlight the need for health systems improvements such as availability of
critical resources and support to improve maternal outcomes.[37] Assessing the impact that
increased awareness resulting from a campaign has on behaviour change would provide us with

supporting evidence that campaigns can help in improving health outcomes.

This study has some limitations. First, we used a pre-post design methodology with no control group
which does not allow to discern the impact of the campaign alone. Second, the method used to
disseminate the survey and the fact that surveys were anonymous made it impossible to match
responses at pre- and post-campaign. Surveys were anonymous to encourage providers to respond
and remove potential response bias. However, it is to note that characteristics of participants at pre-
and post-campaign were similar. Third, because implementation of the campaign was left up to
country coordinators, campaign fidelity was only assessed through healthcare provider self-report
at post-campaign surveys. Fourth, this evaluation was restricted to the duration of the study follow-
up period, hence providing insight into early findings only and limiting our knowledge of lasting

impact of the campaign, which was beyond the goal of this activity. However, our findings suggest
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that campaigns can have at least short-term effects on provider’s knowledge and confidence. The
positive perception of the campaign materials is encouraging. And fifth, since baseline data was
collected after the soft launch of the campaign, the effect of the campaign may have been minimized
because awareness had already been increased through exposure to the online congress as well as
other global activities on sepsis conducted by other groups. However, we know that less than 20% of

respondents participated in the congress.

Our findings have implications for both practice and research. On the one hand, there appear to be
benefits to coupling large multi-country studies with awareness campaigns. A campaign targeting
healthcare providers can promote their engagement with research studies being conducted,
potentially improving study outcomes. There is also evidence that including an awareness campaign
creates an environment prime to implementing changes to clinical practice as per research study
protocol. On the other hand, there is a clear need for additional research to identify lasting effects of
awareness campaigns, especially as global initiatives focus on increasing awareness on maternal

health issues.

A campaign designed to raise awareness among healthcare providers working in facilities
participating in a global research study was associated with an increase in having heard of maternal
sepsis, as well as increased provider perception of confidence in making correct decisions. Offering
healthcare providers with the information to make accurate and timely decisions while promoting
environments that enable self-confidence and support could improve maternal sepsis identification

and management, which can ultimately have an impact on maternal health outcomes.

FIGURES

Figure 1. Countries eligible for the GLOSS ‘STOP SEPSIS! awareness campaign evaluation (N=46)
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Figure 2. Measures of campaign exposure in percentages (N=1,033)

Figure 3. Responses when answering YES to the question “Did the information provided in the
materials motivate you to do something differently than before?” (N=668). (Respondents were able

to check as many response options as needed)

APPENDICES

Appendix 1. Global Maternal Sepsis Study - Pre- and Post- Campaign Surveys

Appendix 2. Respondent perception of enabling environments for maternal sepsis identification and
management at pre- and post-campaign and changes after campaign implementation, limiting to

most favourable responses (N=2,188)

Appendix 3. Changes in respondent knowledge and perception of enabling environments after

campaign implementation among different sub-groups

Appendix 4. Changes in respondent knowledge and perception of enabling environments after

campaign implementation according to respondent and facility characteristics
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25 Figure 1. Countries eligible for the GLOSS ‘STOP SEPSIS!" awareness campaign evaluation (N=46)

26 teal: countries included in the GLOSS STOP SEPSIS! awareness campaign evaluation (N=37);

27 green: countries eligible for the evaluation but from which 1 or less responses received for the evaluation
28 (N=9).
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Materials motivate to do something differently (N=744) 88% 12%
Materials helped identify cases (N=760) 81% 11% 8%
Knew about the study (N=1,012) T7% 23%

Knew about the campaign (N=999) 75% 25%

Recognized main messages (N=744) 62%

Used Twitter (N=767) L) 61% 31%

0% 10% 20% 30% 40% 50% 60% 70% B80% 90% 100%

HYes No I don't know /Don't use

Figure 2. Measures of campaign exposure in percentages (N=1,033)
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Suspect maternal sepsis 83% 17%

Act fast T7% 23%

Implement measures to prevent maternal sepsis 64% 36%

Talk about sepsis 5404 46%

Learn more about sepsis 520% 48%

0% 10% 20% 30%  40% 50% 60% 70% 80% 90% 100%

EYes WNo

Figure 3. Responses when answering YES to the question "Did the information provided in the materials
motivate you to do something differently than before?” (N=668). (Respondents were able to check as many
response options as needed)
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Appendix 1. Global Maternal Sepsis Study - Pre- and Post-Campaign Surveys
GLOSS Pre-Campaign Survey

This online survey is part of the activities set forth for a global study on maternal morbidity and
mortality. This study is being conducted in approximately 50 countries across the globe, including
your own, and it is coordinated by the World Health Organization and the healthcare facility where
you work.

As part of this study, we want to learn more from healthcare providers about how you identify and
manage women with complications during pregnancy, childbirth, postpartum, or post- abortion. The
survey includes a number of questions on your knowledge, attitudes, and practices around maternal
and neonatal health. This is not a test; this is an opportunity to let us know your thoughts and
experience on the topic as a healthcare provider in one of the hospitals participating in the study.

This survey is voluntary, and your answers will be kept confidential, and you can choose whether to
leave some questions unanswered. General information about you, your position, and geographical
location will be collected to help us categorize respondents only but will not be used to identify you
in particular. You are free to provide this information at the end of the survey.

After the study, and only if you agree, a second online survey will be sent to you via email. For this
reason, we will ask you to provide an email address so that we can ensure delivery of the second
survey. You will be free to decide to participate in this second survey too. Results of these surveys
will be published in a peer-reviewed journal without attributing responses to any specific person or
institution.

The completion of this survey implies your consent to participate.

If you have any question about the survey, please contact Ms Vanessa Brizuela (brizuelav@who.int)

‘STOP SEPSIS! Evaluation of the WHO Global Maternal Sepsis Awareness Campaign
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I. Knowledge and attitudes

The following questions will ask that you respond according to your current role, competences, and
skills depending on your training and background. That is, according to these, you may be the person
triaging, prescribing, diagnosing, treating. Bear this in mind when responding.

1.

What are the main conditions causing death and disability among women during pregnancy
and/or childbirth in your hospital? Check all that apply [abortion-related complications,
chronic/pre-existing  disease, embolism, haemorrhage, infection/sepsis, pre-
eclampsia/eclampsia, other: please specify]

Case vignettes:

Case A: A 25-year-old 32- week pregnant woman comes to your facility brought by a family
member saying she is feeling unwell. Her companion reports that she seems a bit disoriented
and feverish. Without any further diagnostic testing or triaging:

a. What would you first think could be causing her to feel this way? Choose from the
following list [abortion-related complications, embolism, haemorrhage, infection/sepsis,
pre-eclampsia/eclampsia, other]

b. What would be the first two things this woman should receive? [antibiotics, blood
transfusion, body fluid culture, fetal monitoring, fluids, haematology/biochemistry
laboratory, other antimicrobials (i.e. antimalarials, ART), other laboratory test, other
medication, oxygen, physical exam, urine output measurement, other]

Case B: A recently pregnant woman comes to your facility complaining that she has

abdominal pain and shortness of breath. Without any further diagnostic testing or triaging:

a. What would you first think could be causing her to feel this way? Choose from the
following list [abortion-related complications, embolism, haemorrhage, infection/sepsis,
pre-eclampsia/eclampsia, other]

b. What would be the first two things this woman should receive? [antibiotics, blood
transfusion, body fluid culture, fetal monitoring, fluids, haematology/biochemistry
laboratory, other antimicrobials (i.e. antimalarials, ART), other laboratory test, other
medication, oxygen, physical exam, urine output measurement, other]

How confident do you feel that you are capable of making the right decision in a case like the

one above? [very confident, somewhat confident, neutral, not too confident, not confident at

all]

How would you qualify the availability of resources in the facility where you work to help you

make the right decisions? [always available, somewhat available, neutral, not always

available, not available at all].

How supported do you feel by the facility in which you work to make the right decision in a

case like the one above? [very supported, somewhat supported, neutral, not very supported,

unsupported].

How well does this statement describe your facility: “The facility where I work doesn’t let me

handle cases like the one described above.” [very well, somewhat well, indifferent, somewhat

incorrectly, completely incorrectly]

‘STOP SEPSIS! Evaluation of the WHO Global Maternal Sepsis Awareness Campaign
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Of the following, which do you think are the greatest barriers in making a right, and timely
decision in your facility? Check up to two options. ['m afraid of making a mistake, I've never
seen cases like these, my supervisor doesn’t let me make them, not sure I know the correct
signs, we don’t have a way to triage/treat/manage cases like these in my hospital, other]
Does the hospital you work in have protocols in place for dealing with cases like the one
described above? [yes/no/don’t know]

DO NOT ALLOW GOING BACK AFTER THIS QUESTION

10.
11.

12.

13.

14.

Have you ever heard of the term maternal sepsis? [yes/no]

If yes, how did you hear about this? Check all that apply [pre-service training, in-service
training, public health campaign, colleagues, media (TV/radio/newspaper), other: please
specify].

What two criteria best describe maternal sepsis? Check two options [abnormal white cell
count, altered mental status, elevated heart rate, excessively rapid respiration, fever,
infection, low blood pressure, organ dysfunction, other]

What supplies/commodities are essential to effectively identify sepsis among women during
pregnancy, childbirth, postpartum or post-abortion? Check all that apply [blood culture,
blood pressure apparatus, diagnostic imaging, laboratory (haematology/biochemistry),
rapid test for infectious disease, serum lactate measurement, thermometer, urine output
measurement, other]

What supplies/commodities are essential to effectively manage sepsis in women during
pregnancy, childbirth, postpartum or post-abortion? Check all that apply [antibiotics, blood
transfusions, fluids, intensive care/high-dependency unit, other antimicrobials (e.g.
antimalarials, ART), oxygen, urine output measurement, other]

II. Context

15.

16.

17.

18.

How many women are affected by maternal sepsis in your facility every year? Give your best
estimate (a whole number), given your experience in the facility [Text box]

How many neonates are affected by neonatal sepsis in the first week of life in your facility?
Give your best estimate (a whole number), given your experience in the facility. [Text box]
How many deliveries occur every year, on average, in your facility? Give your best estimate
(a whole number). [Text box]

Have you ever received specific training in how to manage women who present with signs of
infection while pregnant, during childbirth, postpartum or post-abortion? [yes/no/can’t
remember]

III. Personal information

Remember! These data are collected for categorization purposes only. Your information is

confidential and you will not be identified in any future publications on this study.

19.
20.

Age range
Gender: [male, female, other]

‘STOP SEPSIS! Evaluation of the WHO Global Maternal Sepsis Awareness Campaign
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21. Qualification: [nurse, midwife, physician/medical doctor, resident/physician in training,
community health worker, social worker, other: please specify].
22. Years of work experience in current setting: [years|months]
23. Total years of work experience (since completing your training): [number entry/2-digit max]
24. Place of work: [list of countries]
25. Location (of current or main place of work): [urban/rural]

26. Name of facility & address [Text box]

27. Facility type (of current or main place of work): [Clinic, Health centre, Maternity hospital,
Regional /Provincial hospital, District hospital, Other hospital, other]

28. Facility management (of current or main place of work): [private, public, social insurance,
NGO, other]

29. Did you participate in this year’s World Sepsis Congress Spotlight on Maternal and Neonatal
Sepsis (held on 12 September 2017)? [yes/no]

IV. Future contacts

30. The global maternal study and awareness campaign would like to contact you at a future date
for a follow-up on this survey. If you agree to being contacted again, please provide us with
your email address.

Your contact details will be securely stored by the WHO staff person working on the study for one
year. You can contact us to modify or suppress your information at any time. To do so, please contact
Ms Vanessa Brizuela (brizuelav@who.int).

[] Tagree.
[0 Idonotagree

Please provide us with your email address [text box]

Thank you very much for participating in this survey! Your responses are extremely valuable to us in
our efforts to improve the health of women and newborns.

‘STOP SEPSIS! Evaluation of the WHO Global Maternal Sepsis Awareness Campaign
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GLOSS Post-Campaign Survey

This online survey is part of the activities set forth for a global study on maternal morbidity and
mortality. This study is being conducted in approximately 50 countries across the globe, including
your own, and it is coordinated by the World Health Organization and the healthcare facility where
you work. As part of this study, we want to learn more from healthcare providers about how you
identify and manage women with certain conditions during pregnancy, childbirth or postpartum or
post- abortion.

A few months ago, you received a similar survey from us. At that point we asked that you provide us
with an email address so that we could send you a follow-up questionnaire. We will ask again that
you respond to a number of questions on your knowledge, attitudes, and practices around maternal
and neonatal health. This is not a test; this is an opportunity to let us know your thoughts and
experience on the topic as a healthcare provider in one of the hospitals participating in the study.

This survey is voluntary, and your answers will be kept confidential, and you can choose whether to
leave some questions unanswered. General information about you, your position, and geographical
location will be collected to help us categorize respondents only but will not be used to identify you
in particular. You are free to provide this information at the end of the survey. Results of these
surveys will be published in a peer-reviewed journal without attributing responses to any specific
person or institution.

The completion of this survey implies your consent to participate.

If you have any question about the survey, please contact Ms Vanessa Brizuela (brizuelav@who.int)

‘STOP SEPSIS! Evaluation of the WHO Global Maternal Sepsis Awareness Campaign
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I. General knowledge and attitudes

The following questions will ask that you respond according to your current role, competences, and
skills depending on your training and background. According to these, you may be the person
triaging, prescribing, diagnosing, treating. Bear this in mind when responding.

1.

What are the main conditions causing death and disability among women during pregnancy
and/or childbirth in your hospital? Check all that apply [abortion-related complications,
chronic/pre-existing  disease, embolism, haemorrhage, infection/sepsis, pre-
eclampsia/eclampsia, other: please specify]

Case vignettes:

Case A: A 25-year-old 32- week pregnant woman comes to your facility brought by a family
member saying she is feeling unwell. Her companion reports that she seems a bit disoriented
and feverish. Without any further diagnostic testing or triaging:

a. What would you first think could be causing her to feel this way? Choose from the
following list [abortion-related complications, embolism, haemorrhage, infection/sepsis,
pre-eclampsia/eclampsia, other]

b. What would be the first two things this woman should receive? [antibiotics, blood
transfusion, body fluid culture, fetal monitoring, fluids, haematology/biochemistry
laboratory, other antimicrobials (i.e. antimalarials), other laboratory test, other
medication, oxygen, physical exam, urine output measurement, other]

Case B: A recently pregnant woman comes to your facility complaining that she has

abdominal pain and shortness of breath. Without any further diagnostic testing or triaging:

a. What would you first think could be causing her to feel this way? Choose from the
following list [abortion-related complications, embolism, haemorrhage, infection/sepsis,
pre-eclampsia/eclampsia, other]

b. What would be the first two things this woman should receive? [antibiotics, blood
transfusion, body fluid culture, fetal monitoring, fluids, haematology/biochemistry
laboratory, other antimicrobials (i.e. antimalarials, ART), other laboratory test, other
medication, oxygen, physical exam, urine output measurement, other]

How confident do you feel that you are capable of making the right decision in a case like the

one above? [very confident, somewhat confident, indifferent/neutral, not too confident, not

confident at all] n

How would you qualify the availability of resources in the facility where you work to help you

make the right decisions? [always available, somewhat available, indifferent/neutral, not

always available, not available at all].

How supported do you feel by the facility in which you work to make the right decision in a

case like the one above? [very supported, somewhat supported, neutral, not very supported,

unsupported].

How well does this statement describe your facility: “The facility where I work doesn’t let me

handle cases like the one described above.” [very well, somewhat well, indifferent/neutral,

somewhat incorrectly, completely incorrectly]

‘STOP SEPSIS! Evaluation of the WHO Global Maternal Sepsis Awareness Campaign
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Of the following, which do you think are the greatest barriers in making a right, and timely
decision in your facility? Check one option (the one most accurate to your situation). [not sure
[ know the correct signs, I'm afraid of making a mistake, my supervisor doesn’t let me make
them, we don’t have a way to triage/treat/manage cases like these in my hospital, I've never
seen cases like these, There are no barriers to making a right and timely decision in my
facility, other]

Does the hospital you work in have protocols in place for dealing with cases like the one
described above? [yes/no/don’t know]

DO NOT ALLOW GOING BACK AFTER THIS QUESTION

10.
11.

12.

13.

14.

Have you ever heard of the term maternal sepsis? [yes/no]

If yes, how did you hear about this? Check all that apply [pre-service training, in-service
training, colleagues, public health campaign, media (TV/radio/newspaper), other: please
specify].

What two criteria best describe maternal sepsis? Check two options [abnormal white cell
count, altered mental status, elevated heart rate, excessively rapid respiration, fever,
infection, low blood pressure, organ dysfunction, other]

What supplies/commodities are essential to effectively identify sepsis among women during
pregnancy, childbirth, postpartum or post-abortion? Check all that apply [blood culture,
blood pressure apparatus, diagnostic imaging, laboratory (haematology/biochemistry),
rapid test for infectious disease, serum lactate measurement, thermometer, urine output
measurement, other]

What supplies/commodities are essential to effectively manage sepsis in women during
pregnancy, childbirth, postpartum or post-abortion? Check all that apply [antibiotics, blood
transfusions, fluids, intensive care/high-dependency unit, other antimicrobials (e.g.
antimalarials, ART), oxygen, urine output measurement, other]

II. Context

15.

16.

17.

18.

How many women are affected by maternal sepsis in your facility every year? Give your best
estimate (a whole number), given your experience in the facility [Text box]

How many neonates are affected by neonatal sepsis in the first week of life in your facility?
Give your best estimate (a whole number), given your experience in the facility. [Text box]
How many deliveries occur every year, on average, in your facility? Give your best estimate
(a whole number). [Text box]

Have you ever received specific training in how to manage women who present with signs of
infection while pregnant, during childbirth, postpartum or post-abortion? [yes/no/can’t
remember]

III. Campaign

19.

Did you notice any materials in your facility that related to maternal and neonatal sepsis?
[yes/no] [if no go to question 27]

‘STOP SEPSIS! Evaluation of the WHO Global Maternal Sepsis Awareness Campaign
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20.

21.

22.

23.

24,
25.

26.

27.
28.

BMJ Open

If yes, where did you see them? Check all that apply [labour ward, antenatal ward, postnatal
ward, emergency room/department, ICU /high dependency room, patient waiting area, other:
please specify]

If yes, what materials did you see? Check all that apply [informational posters about the study,
graphic materials with information about maternal sepsis, campaign website, social media,
press releases, none of the above].

a. Did you ever visit the website? [yes/no/N/A]

b. Didyou ever tweet/re-tweet a message about the campaign? [yes/no/I don’t use Twitter]
What were the main messages of these materials? Check all that apply [“stop sepsis”, “think

» o«

sepsis”,

» o«

right care, right now”, “sepsis is life-threatening but when caught early and treated

» o«

promptly it can be stopped”, “just ask, could it be sepsis?”, “a world free of sepsis”, “together,

we can stop maternal sepsis”, “stop sepsis save lives”, “surviving sepsis”, none of the above]

Did you find the materials and messaging helpful? [yes/no]

a. Ifyes, why? Check all that apply [they provided information about maternal sepsis, they
invited me to act, they mentioned things I did not know, they helped explain the study to
me, they were visually appealing, they were in a language [ could understand, other]

b. If no, why not? Check all that apply [they didn’t provide any new information, I didn’t
know what to do, the message was confusing, they were difficult to understand, they were
in a language [ don’t speak/read, they had too much text, they had too many images, the
colours didn’t work in our hospital, they were unappealing, other]

Did the materials help you identify cases of women with infection or sepsis? [yes/no]

Did the information provided in the materials motivate you to do something differently than

before? [yes/no]

a. If yes, in what way? Check all that apply [to suspect maternal sepsis among women
presenting with specific signs, to act fast when I think a woman could have sepsis, to
implement health measures to prevent sepsis, to talk about sepsis with others, to learn
more about sepsis, other: please specify]

b. If no, why not? Please explain [text box]

In your opinion, did the materials help to increase awareness about maternal sepsis in your

facility? [yes/no]

Did you know that your facility participated in a global maternal sepsis study? [yes/no]

Did you know that your facility participated in an awareness campaign for the global

maternal sepsis study? [yes/no]

IV. Personal information

Remember! These data are collected for categorization purposes only. Your information is
confidential and you will not be identified in any future publications on this study.

29.
30.
31.

Age range [18-25; 26-30; 31-40; 41-50; 51-60; 60+]

Gender: [male, female, other]

Qualification: [community health worker, midwife, nurse, physician/medical doctor,
resident/physician in training, social worker, student, physical therapist, auxiliary nurse,
other: please specify].

‘STOP SEPSIS! Evaluation of the WHO Global Maternal Sepsis Awareness Campaign
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32. Years of work experience in current setting: [years | months]

33. Total years of work experience (since completing your training): [2-digit max]
34. Place of work: [list of countries]

35. Location (of current or main place of work): [urban/rural]

36. Name of facility and address [text entry]

37. Facility type (of current or main place of work): [Clinic, Health centre, Maternity hospital,
Regional /Provincial hospital, District hospital, Other hospital, other]

38. Facility management (of current or main place of work): [private, public, social insurance,
NGO, other]

39. Did you participate in the World Sepsis Congress Spotlight on Maternal and Neonatal Sepsis
(held on 12 September 2017)? [yes/no]

V. Future contacts

We might be interested in contacting you in the future with more information about this study or to
get further information about your responses to this survey. Please provide us with your email
address below if you agree with this.

[J Tagree.
[0 Idonotagree

Your contact details will be securely stored by the WHO staff person working on the Global Maternal
and Neonatal Initiative for one year. You can contact us to modify or suppress your information at
any time. To do so, please contact Ms Vanessa Brizuela (brizuelav@who.int)

40. Please type your email address below [text entry]

Thank you very much for participating in this survey! Your responses are extremely valuable to us in
our efforts to improve the health of women and babies.

Please visit http://srhr.org/sepsis for more information about the study, the campaign, and maternal
sepsis.

‘STOP SEPSIS! Evaluation of the WHO Global Maternal Sepsis Awareness Campaign
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Appendix 2. Respondent perception of enabling environments for maternal sepsis identification and
management at pre- and post-campaign and changes after campaign implementation, limiting to most

favourable responses (N=2,188)

Pre- Post- Pre-post cOR¥ Percentage
campaign campaign [95% CI]T change
n/N n/N %
(%) (%)
Perception of enabling environment for maternal
sepsis identification and management
Very confident of making right decisions 390/1,155 395/1,033 1.21*[1.05-1.41] 13.2
(33.8) (38.2)
Resources always available to make right 443/1,155 386/1,033 0.96[0.68-1.35] -2.6
decisions (38.4) (37.4)
Very supported by facility in making right 503/1,155 438/1,033 0.95[0.67-1.37] -2.6
decisions (43.6) (42.4)

cOR: crude odds ratio; CI: confidence interval; OR calculated clustering at the country level

Percentage change: [(% in post - % in pre)/% in pre]x100

#Refers to odds ratio between pre- and post-campaign; Treference group: pre-campaign; *p<0.05

Responses were dichotomized as follows: a 1 was assigned to the most favourable response (i.e., they felt very confident
about being capable of making the right decision) and a 0 to a combination of all the remaining options (i.e., somewhat

confident, neutral, not very confident or not confident at all)
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Appendix 3. Changes in respondent knowledge and perception of enabling environments after campaign
implementation among different sub-groups: [1] sample restricted to =1 response per facility at pre- and post-campaign; [2]
sample restricted to =2 responses per facility at pre- and post-campaign; [3] sample restricted to countries with >30 responses at

pre- or post-campaign

Full sample

Restricted sample =1

Restricted sample =2

Restricted sample

(N=2,188) response per facility ~ responses per facility >30 responses per
(N=1,872) (N=1,645) country
(N=1,680)
Pre-post % Pre-post % Pre-post % Pre-post %
OR# change  OR* change  OR¥ change  OR¢ change
[95% CI]T [95% CI] 1 [95% CI] T [95% CI] T
Knowledge on maternal sepsis
Have not heard of 0.35% 0.36* 0.45* 0.34*
maternal sepsis [0.18-0.68] %% [0.17-0.77] -61.82 [0.22-0.93] "53:58 [0.15-0.79] "63.29
Correctly identified
oo 0.67 0.63 0.57* 0.57*
the.two criteria to  [0.43-1.03] -29.4 [0.39-1.01] -33.19 [0.34-0.93] -38.76 [0.33-0.98] -39.46
define maternal sepsis
Correctly identified
management of sepsis  1.76 1.58 1.53 1.70
when maternal sepsis  [0.73-4.21] 308 [0.58-4.30] 2 & [0.51-4.62] 2170 [0.51-5.72] 2489
was suspected
Perception of enabling environment for maternal sepsis identification and management
Confident of making 1.44* 1.36 1.33 1.45
right decisions [1.01-2.06] 7.3 [0.97-1.90] 6.39 [0.94-1.88] j-33 [0.95-2.22] 799
Resources availableto  1.01 1.12 1.12 0.92
make right decisions  [0.68-1.49] 0.1 [0.76-1.66] 2.32 [0.72-1.74] 23 [0.57-1.50] 162
Supported by facility
. . : 1.11 1.21 1.19 0.99
in making right [0.80-1.54] 2© 084173 > [0s81-176] > [0.69-1.44] 11
decisions

OR: odds ratio; CI: confidence interval; percentage change= [(% in post - % in pre)/% in pre|x100

#Refers to odds ratio between pre- and post-campaign, OR calculated clustering at the country level; Treference group pre-campaign; *p<0.05
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Appendix 4a. Changes in respondent knowledge after campaign implementation according to respondent and facility characteristics (N= 2,188)

Had not heard about maternal sepsis

Correctly identified the two criteria to
define maternal sepsis

Correctly identified management of sepsis
when maternal sepsis was suspected

R dent Pre- Post- OR % Pre- Post- OR % Pre- Post- OR %
;Iespont en i campaign ~ campaign  [95% CIJT ~ h9¢ | campaign campaign ~ [95% CIJT °"9"9¢ | campaign campaign ~ [95% CIJT ~ change
characteristics (N=1,144) (N=1,021) (N=673) (N=647) (N=251) (N=239)
n % N % % n_ % n % % n_ % n_ % %
0.35* 0.67 1.76
Overall 95 8 31 3 [0.23-0.52] -63.4 109 16 74 11 [0.43-1.03] -29.4 114 45 142 59 [0.73-4.21] 30.8
Qualification 1,141 1,013 670 645 250 235
Sy 0.18* 0.48 2.13
Nurse/midwife 74 17 16 4 [0.10-0.33] -79.2 14 6 8 3 [0.20-1.14] -50.3 24 28 41 46 [0.53-8.47] 61.3
i 0.77 0.87 2.06*
Physician 16 3 10 2 [0.26-2.31] -22.6 72 21 55 19 [0.55-1.38] -10.3 55 50 75 67 [1.09-3.91] 35.1
1.36
Resident 4 3 4 4 [0.13- 34.3 23 27 11 15 0.48 -44.4 34 63 25 76 1.84 20.3
1431] : [0.11-2.11] : [0.49-6.90] :
Years of experience | 1,098 963 642 607 242 229
0.79 0.54 1.50
<10 20 4 14 3 [0.28-2.24] -19.9 58 18 32 11 [0.28-1.02] -41.3 67 48 72 58 [0.40-5.58] 21.2
0.22* 0.76 2.16*
10-20 36 10 8 3 [0.10-0.50] -75.9 28 15 24 12 [0.44-1.33] -21.0 31 47 44 66 [1.04-4.49] 39.8
0.17* 0.95 2.22
>20 26 12 42 0go3g B0 2216 16 16 (oo 44 1387 21 57 o, co 528
Region | 1,144 1,021 673 647 251 239
. 0.27* 1.04 1.97
Africa 14 6 42 icoge L6 18 15 19 15 46231 3 30 53 4669 oc 408 305
. 0.83 1.06 1.85
Asia 11 7 9 5 [0.25-2.76] -15.7 7 5 7 6 [0.42-2.65] 5.7 4 14 8 23 [0.37-9.21] 65.8
Eastern 0.16* 3.19 6.25
Mediterranean 58 44 13 8 [0.09-0.31] 817 2 3 8 9 [1.04-9.78] 2000 2 12 10 45 [0.88-44.14] 2865
0.39 0.63* 1.60
¥ - ;
Europe 7 5 2 2 [0.07-2.23] 59.7 27 38 12 27 [0.41-0.96] 27.3 5 12 4 27 [0.77-3.33] 126.8
Latin America 0.72 0.49 1.87
5 1 3 1 [0.07-7.77] -27.9 55 20 28 11 [0.22-1.08] -45.8 73 12 74 74 [1.17-20.42] 529.3
12
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Country
implemented an 1,144 1,021 673 647 251 239
expanded version
of campaign
0.23* 0.58 2.77
Yes 74 11 13 3 [0.16-0.32] -75.2 75 19 37 12 [0.32-1.05] -37 92 53 105 76 [0.88-8.69] 42
0.71 0.89 1.50
No 21 5 18 3 [0.35-1.45] -27.6 34 12 37 11 [0.52-1.53] -10 22 28 37 38 [0.51-4.40] 32
Respondent worked
in a level lll facility 1,144 1,021 673 647 251 239
Yes 23 3 16 3 [0 38-20I1%§ -8.5 87 18 58 15 [0 45_10481(; -17.1 104 51 108 65 [0 51-61.170? 27.0
0.15* 0.51 3.31*
No 72 20 15 4 [0.08-0.28] -82.3 22 11 16 6 [0.25-1.03] -46.3 10 21 34 47 [1.54-7.12] 123.6

#Includes countries in Central Asia (Kazakhstan, Kyrgyzstan, and Tajikistan)

OR: odds ratio, OR calculated clustering at the country level; CI: confidence interval; Percentage change= [(% in post - % in pre)/% in pre]x100

TReference group: pre-campaign

Where n represents the frequency and N the denominator (i.e. n= the number of respondents with a specific characteristic who answered correctly, N= the total number of persons who
answered that question)
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Appendix 4b. Changes in respondent perception of enabling environments after campaign implementation according to respondent and facility

characteristics
f;;l; Zglier’z?;tic Confident of making right decisions Resources available to make right decisions Supported by facility in making right decisions
carlrjril-i n caiiosts;' n OR % carﬁr(:i n carlilost; n OR % carfz)h:i n carfloscz' n OR %
i v 5"5) il i ) oswayr change | A i 595) - P 03‘%) syt change | A e 595) N P 03‘%) [95% CIJT  change
n_ % n__ % % n % n % % N % n_ % %
0 il 897 78 861 83 1.44* 7.3 909 79 814 79 1.01 0.1 921 80 840 81 1.11 2.0
verd [1.01-2.06] [0.68-1.49] [0.80-1.54]
Qualification 1,151 1,025 1,151 1,025 1,151 1,025
Sy 1.05 0.66 0.63*
Nurse/midwife 355 81 371 81 [0.56-1.96] 0.8 356 81 336 74 [0.34-1.28] -8.9 367 83 347 76 [0.41-0.98] -8.8
Physici 440 78 395 87 178 10.4 445 79 387 85 146 7.0 448 80 393 86 L57* 7.9
ysiclan [1.23-2.57] : [1.17-1.82] : [1.12-2.22] :
. 1.67 1.37 2.33*
Resident 100 67 87 77 [0.97-2.88] 15.5 105 70 86 76 [0.77-2.42] 8.7 104 69 95 84 [1.24-4.38] 213
Years of experience 1,107 970 1,107 970 1,107 970
1.44 1.17 1.25
<10 409 76 389 82 [0.99-2.10] 8.1 416 77 379 80 [0.80-1.73] 3.6 424 78 390 82 [0.86-1.83] 4.5
1.08 0.77 0.85
10-20 284 81 264 83 [0.73-1.59] 1.4 277 79 239 75 [0.52-1.13] -5.9 280 80 248 78 [0.59-1.23] -3.4
2.43* 1.17 1.52
>20 179 82 160 92 [1.13-5.21] 11.5 187 86 153 88 [0.72-1.91] 2.0 188 87 158 91 [0.93-2.49] 4.8
Region 1,155 1,033 1,155 1,033 1,155 1,033
. 1.31 0.95 0.89
Africa 189 84 198 88 [0.76-2.26] 3.8 158 71 157 69 [0.73-1.24] -1.5 176 79 173 77 [0.63-1.26] -2.6
. 2.04* 2.18* 2.09*
Asia 128 74 145 85 [1.17-3.55] 15.3 134 77 150 88 [1.72-2.76] 139 137 79 151 89 [1.59-2.74] 12.2
Eastern 0.70* 0.59* 0.83
Mediterranean 131 77 115 70 [0.64-0.77] -9.0 109 64 84 51 [0.49-0.71] -20.1 108 63 97 59 [0.61-1.14] -6.9
1.59 1.32 2.18*
$
Europe 97 71 77 79 [0.89-2.82] 12.1 112 82 83 86 [0.80-2.20] 4.7 112 82 88 91 [1.54-3.09] 11.0
Latin America 352 78 326 87 1.85* 11.1 396 88 340 91 1.32 3.0 388 86 331 88 1.20 2.4
[1.14-3.01] : [0.68-2.57] ' [0.59-2.44] :
14
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Country
of campaign
1.28 0.82 0.87
Yes 531 75 398 80 [0.76-2.15] 5.7 554 79 375 75 [0.45-1.48] -4.6 567 80 391 78 [0.53-1.43] -2.8
1.52* 1.25 1.45*
No 366 81 463 87 [1.00-2.29] 6.8 355 79 439 82 [0.83-1.89] 4.4 354 79 449 84 [1.03-2.05] 7.1
Respondent worked
in a level 111 facility L155 1,033 1155 1033 1199 1055
1.51* 1.24 1.33
Yes 608 77 508 83 [1.10-2.05] 8.4 646 82 516 85 [0.85-1.79] 3.6 640 81 518 85 [0.95-1.87] 5.0
1.31 0.92 0.94
No 289 79 353 83 [0.77-2.22] 5.1 263 72 298 70 [0.62-1.36] -2.5 281 77 322 76 [0.71-1.25] -1.4

fIncludes countries in Central Asia (Kazakhstan, Kyrgyzstan, and Tajikistan)

OR: odds ratio, OR calculated clustering at the country level; CI: confidence interval; Percentage change= [(% in post - % in pre)/% in pre]x100

TReference group: pre-campaign

Where n represents the frequency and N the denominator (i.e. n= the number of respondents with a specific characteristic who answered correctly, N= the total number of persons who answered

that question)
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