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Screening for infectious maternal morbidity 
- knowledge, attitudes and perceptions 
among healthcare providers and managers 
in Malawi: a qualitative study
Emilia Slezak1, Holger Unger1,2,3, Luis Gadama4 and Mary McCauley1,5* 

Abstract 

Background: Maternal morbidity and mortality related to infection is an international public health concern, but 
detection and assessment is often difficult as part of routine maternity care in many low- and middle-income coun-
tries due to lack of easily accessible diagnostics. Front-line healthcare providers are key for the early identification and 
management of the unwell woman who may have infection. We sought to investigate the knowledge, attitudes, and 
perceptions of the use of screening tools to detect infectious maternal morbidity during and after pregnancy as part 
of routine antenatal and postnatal care. Enabling factors, barriers, and potential management options for the use of 
early warning scores were explored.

Methods: Key informant interviews (n = 10) and two focus group discussions (n = 14) were conducted with health-
care providers and managers (total = 24) working in one large tertiary public hospital in Blantyre, Malawi. Transcribed 
interviews were coded by topic and then grouped into categories. Thematic framework analysis was undertaken to 
identify emerging themes.

Results: Most healthcare providers are aware of the importance of the early detection of infection and would seek to 
better identify women with infection if resources were available to do so. In current practice, an early warning score 
was used in the high dependency unit only. Routine screening was not in place in the antenatal or postnatal depart-
ments. Barriers to implementing routine screening included lack of trained staff and time, lack of thermometers, and 
difficulties with the interpretation of the early warning scores. A locally adapted early warning screening tool was 
considered an enabler to implementing routine screening for infectious morbidity. Local ownership and clinical lead-
ership were considered essential for successful and sustainable implementation for clinical change.

Conclusions: Although healthcare providers considered infection during and after pregnancy and childbirth a dan-
ger sign and significant morbidity, standardised screening for infectious maternal morbidity was not part of routine 
antenatal or postnatal care. The establishment of such a service requires the availability of free and easy to access 
rapid diagnostic testing, training in interpretation of results, as well as affordable targeted treatment. The implemen-
tation of early warning scores and processes developed in high-income countries need careful consideration and 
validation when applied to women accessing care in low resource settings.
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Background
Infectious maternal mortality and morbidity is an 
international public health concern [1–3]. Global esti-
mates suggest that direct (obstetric) infections are the 
third most common cause of maternal mortality, rep-
resenting 10·7% of maternal deaths, with the largest 
toll estimated in low- and middle-income countries 
(LMICs) at 10·7% compared with high-income coun-
tries  at 4·7% [1, 3]. Many women experience differ-
ent severities of infective health disorders during and 
after pregnancy in LMIC settings and not uncommonly 
these remain undetected or are recognised late [4–6]. 
The Global Burden of Disease study estimated that 11·9 
million cases of maternal infections occurred in 2017, 
but data for infectious maternal morbidity in LMICs is 
lacking [7]. The Sustainable Development Goal 3  is to 
improve the health and well-being for all at all ages by 
2030, and the Global Strategy for Women’s, Children’s 
and Adolescent’s Health emphasises that all women 
have the right to, and should obtain, the highest attain-
able standard of health, including comprehensive and 
holistic antenatal and postnatal care [8, 9]. Infectious 
maternal morbidity is associated with adverse conse-
quences for the mother and the baby, both in the short 
and long term [10] and the prevention, early diagnosis, 
and prompt management of infection are key factors 
for reducing related morbidity and mortality during 
routine maternity care [3].

In LMIC settings interventions to detect, prevent 
and manage infectious maternal morbidity have largely 
been focused on malaria, HIV, tuberculosis, syphi-
lis, and more recently the priority intervention has 
been to prevent and manage the SARS-CoV-2 disease 
caused by the Covid-19 virus [11, 12]. General mater-
nal infections (such as urinary tract infection, chorio-
amnionitis, endometritis, mastitis) can lead to sepsis 
with significant maternal morbidity and adverse clini-
cal outcomes if undetected and untreated [2, 3]; but 
these infections are less frequently assessed for dur-
ing routine antenatal or postnatal care in women liv-
ing in LMICs [4–6]. Many high-income countries have 
implemented routine screening for maternal infection 
as part of routine antenatal care by trained healthcare 
providers including routine screening for HIV, syphi-
lis, hepatitis B, rubella, and asymptomatic urinary 
tract infection [13–15]. Other examples of screening 
for infections include the use of early warning screen-
ing tools that incorporate clinical indicators such as 

heart rate, respiratory rate, and temperature in addi-
tion to laboratory tests such as white blood cell count, 
lactate, or C-reactive protein levels to identify women 
with infection [16–24]. Approaches to screening are 
often used at inpatient healthcare facility level to detect 
and help prevent the progression of a mild infection to 
a more severe infection and can additionally be used to 
identify the unwell woman with sepsis promptly [16–
24]. Early warning screening scores have been shown 
to reduce infection related morbidity and mortality in 
high-income and in some LMIC settings [25–30]. There 
are many international policies and guidelines that pro-
mote screening for infections as part of comprehensive 
routine antenatal and postnatal care [29–31]. However, 
implementation in LMIC is challenging [32]. Globally, 
85% of women attend for antenatal care at least once 
[33]. It is essential that this does not become a lost 
opportunity and that healthcare providers are enabled 
to provide good quality care including a comprehen-
sive assessment and management of infective maternal 
morbidity during and after pregnancy [4–6, 34]. This 
has been highlighted recently with the event of the 
global SARS-CoV-2 pandemic, a likely significant con-
tributor to maternal morbidity and mortality in LMIC 
settings [35].

This study sought to investigate the knowledge, atti-
tudes, and perceptions of maternity care providers 
regarding routine screening to detect infectious mor-
bidity during and after pregnancy in Blantyre, Malawi. 
Enabling factors and barriers to the implementation of 
infection screening using early warning scores during 
routine antenatal and postnatal care, including outpa-
tient and inpatient settings, were explored.

Methods
Study design and setting
Key informant interviews and focus group discussions 
were conducted with healthcare providers working in 
the obstetric department the Queen Elizabeth Hospi-
tal, in Blantyre, Malawi, in June 2019 (prior to Covid-19 
pandemic caused by SARS-Co-V). This hospital is the 
largest teaching hospital in the south of Malawi provid-
ing routine and specialised antenatal, intrapartum, and 
postnatal care, in addition to receiving high risk refer-
rals from surrounding healthcare facilities. There are 
on average 1000 deliveries per month, with a Caesar-
ean rate of 30%. All interviews were held a quiet office 

Keywords: Maternal morbidity, Infections, Early warning scores, Healthcare providers, Antenatal care, Postnatal care, 
SARS-CoV-2



Page 3 of 9Slezak et al. BMC Pregnancy and Childbirth          (2022) 22:362  

in the healthcare facility away from the clinic rooms to 
ensure privacy.

Participants
Healthcare providers (doctors, nurses, midwives) were 
included if they provided routine maternity care (includ-
ing antenatal and postnatal care) at the chosen study site. 
Healthcare managers (Ward matron, Head of Depart-
ment, Head of facility) were included to enable the trian-
gulation of the data and broadened the scope of the topic. 
Snowballing and opportunistic sampling techniques were 
employed to identify the participants. Participants were 
chosen purposively, based on their ability to speak Eng-
lish, and were recruited sequentially until data saturation 
was met.

Topic guide
A topic guide was developed and piloted at the study site 
in Malawi. The topic guide was a flexible tool that ena-
bled the interviewer to capture the healthcare provid-
ers’ responses as well as acting as a cue to probe further 
to understand the participants’ perceptions and beliefs 
(Supplementary File 1). In addition to sociodemographic 
questions, the topic guide included five main subject 
areas: (1) overall understanding of screening for infec-
tious morbidity (2) knowledge and perception of early 
warning scores; (3) experience and views on use of early 
warning scores; (4) approaches to management of women 
with infectious morbidity; and (5) suggestions on how to 
identify or screen women with possible infectious mater-
nal morbidity.

Data collection
Key informant interviews and focus group discussions 
were conducted face-to-face in English, lasted on average 
30–45 min, were recorded on a digital recording device, 
and transcribed on completion. Anonymity and confi-
dentiality with regards to data reporting were empha-
sised to reassure participants’ confidence in providing 
honest answers. All participants approached agreed to 
participate in the study and completed the interviews.

Analysis
The interviews and focus group discussions were 
transcribed verbatim by the first author (ES). The 
first author (ES) and a second reviewer (HWU) inde-
pendently coded all transcripts. The identified codes 
were grouped into categories and reviewed by three 
researchers (ES, HU, MMC) to ensure consistency. This 
enabled the first extraction of data [36]. Key themes 
were then discussed and checked by all researchers 
together to reach consensus. We used the Standards for 

Reporting Qualitative Research guidelines in reporting 
the analysis [37].

Ethics
Ethical approval was granted by the Liverpool School of 
Tropical Medicine, UK (LSTM14.025) and by the Univer-
sity of Malawi College of Medicine Research and Ethics 
Committee (COMREC 2724). This research was con-
ducted in accordance with the Declaration of Helsinki. 
Written informed consent was obtained from all partici-
pants of the study.

Results
Participants’ characteristics
Twenty healthcare providers and four healthcare man-
agers participated in the study (10 doctors and 14 
nurse-midwives; 16 females and 8 males). Two Consult-
ant obstetrician-gynaecologists, four nurse-midwives 
and four healthcare managers (Head of facility, Head of 
Department, Matrons) provided key informant inter-
views and six doctors with varied levels of experience 
(junior doctor, specialist registrar, and consultant) and 
eight midwives participated in two separate focus group 
discussions. The age of participants ranged between 25 
and 65 years, with the majority between 25 and 35 years. 
Most participants were female and had between one to 5 
years of experience of providing maternity care.

Emerging themes
The main emerging themes are presented below with 
illustrative quotes provided in Tables 1, 2 and 3.

Knowledge and attitude to screening for infectious 
morbidity during and after pregnancy
Healthcare providers were aware that women were at 
high risk of infective morbidity both during and after 
pregnancy (Table  1, Q1–2) and were aware that infec-
tive maternal morbidity includes a spectrum of disor-
ders which vary in severity (Table  1, Q3–4). Healthcare 
providers had knowledge and experience of infectious 
morbidity in women not being recognized and lead-
ing to severe and life-threatening infections and sep-
sis especially where women had been discharged after 
birth and had to be readmitted in the postnatal period 
(Table 1, Q5). Healthcare providers reported that current 
approaches to screening for infection included: physical 
examination, checking vital signs as a form of triage, the 
ChEWA (the Chantinka Early Warning Alarm) screen-
ing tool in the high dependency unit and one participant 
mentioned knowledge of the SOFA (Sequential Organ 
Failure Assessment) score for detection of sepsis (Table 1, 
Q6–10). Many healthcare providers were aware of the 
benefits of using an early warning score as an approach 
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Table 1 Enabling factors to screening for infective maternal morbidity

a KII Key informant interview, FGD Focus group discussion

Sub-theme Quote

Awareness of infectious morbidity Q1 “A pregnant woman is prone to infection” FGD P9 Midwife

Q2 “Often we see infection after delivery” KII 12 Doctor

Awareness of the severity of the effect of 
infections on the health of the mother

Q3 “In the periphery (community) they tend to detect infections really late, so by the time they 
get here …. the patient is very sick” FGD P5 Doctor

Q4 “So, by the time you realize they have infection the infection is already severe, and their life is 
at risk” KII 4 Nurse Midwife

Q5 “Patients come back to hospital after they have recently been discharged home after deliv-
ery, some very sick, some even dead, and we believe most of them were discharged with an 
infection, but this was not recognised” KII 10 Doctor

Current practice to detect infectious morbidity Q6 “We check if there are any vaginal sores, we also check for syphilis and treat any infection in 
the mother and the child plus the father” FGD P4 Nurse Midwife

Q7 “When we triage, we check vital signs, in order to decide if the patient is an emergency 
patient, or a priority, or one that requires to be in the queue” KII10 Doctor

Q8 “So normally in our department we do our own triage system, yes, that is to check which 
patients are in need of urgent care, yes we do that” KII 4 Nurse Midwife

Q9 “We use the CHEWA early warning score in the high dependency unit here” FGD 2 Nurse

Q10 “I have heard of the SOFA score for sepsis” KII 6 Doctor

The benefits of using an early warning score Q11 “The early warning tool for sure is very important because the more we are able to detect 
infection early the more we help save the lives of the mums and even the babies” FGD P8 
Midwife

Q12 “I think that screening tools are important, as they help to detect the early signs of infection 
in a patient.” KII 2 Doctor

Q13 “An early warning score will guide us to the management of the patient” FGD P8 Nurse 
Midwife

Q14 “Earlier detection [of infection] equals to earlier treatment equals to earlier discharge and this 
prevents ‘congestions on the postnatal ward” KII 3 Doctor

Table 2 Barriers to the provision of use of an early warning score

a KII Key informant interview, FGD Focus group discussion

Sub-theme Quote

Lack of resources Q14 “Sometimes people may neglect to check the vital signs as there aren’t the resources available” KII 7 Doc-
tor

Q15 “On labour ward our main challenge is lack of resources, we may find that for a whole day we don’t have a 
thermometer” FGD P7 Midwife

Q16 “There may not be any thermometers there, sometimes you find there aren’t the tools to do what you 
want” KII 10 Doctor

Q17 “Resources are a problem” FGD 8 Nurse Midwife

Q18 “Sometimes there are no batteries for the electronic blood pressure machines” FGD 1 Nurse Midwife

Q19 “There is lack of labs tests and the white cell count takes several hours to be done” FGD 2 Nurse

Q20 “We need a paper supply for the observations charts” FGD 1 Nurse

Lack of trained staff and time Q21 “The large number of patients with a small number of staff means that we are always short of time, and it 
may be difficult to assess each woman in full” KII7 Doctor

Q22 “So maybe there are two nurses so really to monitor patients like they are supposed to its not really a 
simple task sometimes patients are missed” KII4 Nurse Midwife

Q23 “Short staff time because you find there are many patients” FGD 8 Nurse Midwife

Lack of understanding of how to 
interpret the score

Q24 “You can have the tools or scores but if you don’t have knowledge on how to interpret these then there is 
nothing you have done” FGD 2 Midwife

Q25 “Focusing on the score only can, in rare cases, result in overseeing other issues” KII 8 Doctor

Lack of freely available medication Q26 “Infection may be detected but patients may not have funds to buy treatment” FGD 1 Nurse
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to screening for infection (Table 1, Q11–14). There was 
an underlying willingness of the healthcare providers to 
provide better care. However, there were significant bar-
riers in place.

Barriers to implementation of screening for infectious 
morbidity during and after pregnancy
Reported challenges to the comprehensive assessment 
of infectious maternal morbidity included lack of simple 
equipment such as a thermometer, a lack of time with 
high patient volume and a small staff complement, staff 
not trained to use early warning tools or scores other 
clinical emergencies taking priority (Table  2, Q14–20). 
Many healthcare providers reported that a lack of time 
due to the large number of women attending for mater-
nity care and the lack of simple equipment were chal-
lenges that made it difficult for them to screen and 
manage women who might have infectious morbidity 
but were not (yet) seriously sick (Table 2, Q21–23). Par-
ticipants commented on the challenges to train and ori-
entate staff in the interpretation of using early warning 
scores (Table 2, Q24–25); and that some patients may not 
be able to buy the treatment recommended if infection is 
detected (Table 2, Q26).

Recommendations for change in practice
Healthcare providers were keen to discuss possible 
solutions and had recommendations regarding how to 

introduce screening as part of routine maternity care 
(including antenatal and postnatal care) with various 
approaches to implementation suggested. Healthcare 
providers were keen for the introduction of routine infec-
tion prevention health guidelines and a standardised 
questionnaire or triage system or an early warning score 
to help guide the assessment of women during antenatal 
and postnatal care, both in outpatient and inpatient set-
tings. The use of visual aids such as posters and the use 
of colour to highlight severity (for example using a traffic 
light system: red, amber, green) were suggested as useful 
aids to implementation (Table  3 Q27). Many healthcare 
providers reported that training and orientation for new 
(and existing staff) would help (Table  3 Q28–30) with 
the implementation of an early warning score, and that 
screening for infection should be used in all departments 
of the hospital (Table 3 Q28–33).

Some participants reported that the adaptation of any 
triage system or early warning score to their own local 
setting was important, especially if the scoring system 
was originally designed and validated in high resource 
settings, as the resources in place in their setting (for 
example laboratory support) were much more limited. 
Participants emphasised that any additional screening 
approach would need to be perceived as a useful addi-
tional aide to help them care for their patients, instead 
of an additional cumbersome and ineffective ‘paper 
task’ to complete. They also felt a multidisciplinary team 

Table 3 Suggested solutions for the provision of the use of an early warning score

a KII Key informant interview, FGD Focus group discussion

Sub-theme Quote

Usefulness of colour codes Q27 “If it could be printed in colour, using a traffic light system, then one should be able to interpret 
findings very quickly” FGD P9 Nurse Midwife

Education of healthcare providers Q28 “Orientation to the screening tool is needed so everyone understands it well “KII6 Nurse Midwife

Q29 “So sometimes with the staff, you forget there are new people who can’t use it until they are 
trained” KII8 Doctor

Q30 “I think with appropriate training we can use an early warning tool or score, it is such a simple tool 
to use” KII1 Doctor

Recognition of the need to screen and 
using an early warning score

Q31 “If each and every one would know the importance of screening that would help - some people 
may not know its importance now” KII7 Doctor

Q32 “Yes, I think we (as a team) should be able to use an early warning score or tool. The fact that the 
midwives in the labour ward high dependency unit use it already means that everyone can actually 
use it” KII8 Doctor

Q33 “With appropriate training it [an early warning score] could be used more widely in our department. 
it could be implemented everywhere in hospital” KII9 Doctor

Q34 “It’s now about training everyone, orienting everyone, on how to effectively use it … because that 
tool is as good as the information you put on it” KII1, Doctor

Local clinical leadership and use of audit Q35 “We need dedicated staff to pioneer it [early warning score] as happened in the high dependency 
unit, the introduction of score in other areas [of the hospital] have failed previously” KII 1 Doctor

Q36 “If doctors haven’t welcomed the idea, they will stick to the process they learnt in college” FGD 7 
Nurse

Q37 “[We need to] use audits before and after to see what the issues are in implementation [of the early 
warning scores]” KII Doctor
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approach, collaborating with laboratory technicians and 
microbiologists as part of routine maternity care was 
important and encouraged a more comprehensive and 
holistic approach to maternity care. Local clinical leader-
ship would benefit implementation and the use of clinical 
audit would demonstrate the effectiveness of such imple-
mentation to other areas of the hospital, including ante-
natal and postnatal departments (Table 3, Q34–36).

Discussion
Statement of principal findings
Healthcare providers are aware of the problem and 
impact of maternal morbidity and mortality due to dif-
ferent types of infection during pregnancy and after 
childbirth. Healthcare providers understand that mater-
nal morbidity related to infection should be specifi-
cally assessed and can present at any time from early 
pregnancy through to the late postnatal period. Early 
identification of infectious morbidity can be difficult if 
healthcare providers can only rely on the overall clinical 
condition of women and/or on women’s self-reporting 
of symptoms. However, ‘routine’ screening of women 
for infectious maternal morbidity during and after preg-
nancy as part of routine maternity care is not in place 
due to a lack of training, lack of time, and lack of free 
and easily available diagnostic tools (including thermom-
eters). Screening using an early warning score that was 
easy to use, colour coded, adapted to the local settings, 
and properly implemented was welcomed. Healthcare 
providers also reported needing support from the wider 
multidisciplinary team including laboratory technician 
as well as a re-focus on prevention and early identifica-
tion of underlying maternal morbidity in addition to life-
threatening conditions.

Strengths and limitations of the study
Our study adds to existing evidence exploring the knowl-
edge and attitude of healthcare providers regarding the 
potential usefulness and effectiveness of approaches to 
early detection of infectious maternal morbidity as part 
of routine maternity care in low resource settings where 
the burden of disease is high and unrecognized infection 
is known to be one of the causes of maternal and neo-
natal mortality. This study highlights barriers as well as 
solutions to inform programmes that seek to introduce 
and establish routine screening for infectious maternal 
morbidity during and after pregnancy in low resource 
settings. Practical recommendations were provided by 
a range of different cadres of healthcare providers (both 
female and male), who worked in different departments 
within a busy maternity setting and had varied level of 
experiences. All healthcare providers interviewed rec-
ognised this as an important area and were keen to 

embrace change in practice that would help reduce 
maternal and  neonatal  morbidity and mortality. This 
study population comprised mainly doctors and nurse-
midwives providing routine maternity care in one large 
teaching hospital and the findings cannot be assumed to 
be the same in other hospitals and other settings. How-
ever, it may be assumed that resource limitations for 
community-based healthcare providers in different set-
tings are similar or worse. This study used a qualitative 
study design and limitations are that findings cannot be 
generalised because of smaller sample sizes and context 
specificity; data analysis can be influenced by researchers’ 
personal perceptions and unconscious biases; and rigor 
is more difficult to maintain, assess, and demonstrate 
[38]. However, for this study we chose to use qualitative 
research methodology to understand the local context 
and influences; to listen to healthcare provider’s voices, 
experiences, and opinions; to explore in-depth knowl-
edge, attitudes; and to understand perceptions of a pro-
posed clinical intervention.

How does this study relate to other literature?
In our study, many healthcare providers had knowl-
edge of and were aware of the benefits of early warning 
scores, like other studies [39–41]. Healthcare provid-
ers were familiar with the use of an early warning score 
in the maternity high dependency unit as part of criti-
cal care, the ChEWA score which uses standard clini-
cal observations such as pulse rate, respiratory rate, 
temperature, blood pressure, in combination with the 
mental state score (AVPU – alert, responds to visual 
stimuli, responds to painful stimuli, unresponsive) to 
detect the deteriorating unwell mother after childbirth 
[23]. The benefits of the use of early warning scores in 
our study was like a study in Ethiopia where health-
care providers were positive about the implementation 
of an early warning score, reported that this was easy 
to use and improved communication between nurses 
and doctors [40]. However, like our study and other 
studies conducted in low resource settings, health-
care providers reported challenges to implementa-
tion including regarding lack of staff, lack of time, lack 
of resources and lack of training on how to interpret 
early warning scores [41–44]. One study conducted in 
Malawi highlighted that healthcare providers reported 
that the time required to measure vital signs required 
to obtain an early warning score is too much and that 
healthcare providers would prefer to continue with a 
quick subjective clinical judgement only to identify if 
a patient has an infection or not [41]. Similar to find-
ings in our study, local ownership and clinical leader-
ship, good orientation, staff training and integration of 
clinical change into respective care bundles and local 
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management guidelines are important for successful 
implementation [23, 40–45]. In our study, many health-
care providers did appreciate the benefits of screening 
for infection in women as part of routine antenatal and 
postnatal care, not just during labour and childbirth as 
part of critical care. However, similar to another study 
conducted in Uganda, in our study healthcare providers 
did emphasis the importance of ensuring any proposed 
change in clinical practice was adapted to the local set-
ting and resources made available for any change to be 
adopted and effective, specifically highlighting the dif-
ficulty in using a blood result as a parameter for early 
warning score due to lack of rapid results from the lab-
oratory [46]. There are portable rapid diagnostic test-
ing devices for white cell count, lactate and C-Reactive 
protein  available but assessment of their feasibility 
and cost effectiveness as screening for infection in rou-
tine maternity care in low resource settings is awaited 
[47–49]. The importance of the provision of free tar-
geted treatment and further management if infection 
is detectedmust be available alongside the implementa-
tion of routine screening for infectious maternal mor-
bidity. Any proposed single implementation must be 
contextually appropriate and complement current clini-
cal care to support the provision of high quality com-
prehensive holistic maternity care [50].

Unanswered questions
There are currently several international clinical and 
policy guidelines on who should enquire, screen, and 
manage infectious maternal morbidity during and 
after pregnancy as part of routine antenatal and post-
natal care, and how this should be conducted, includ-
ing identification, counselling, documentation, first 
line medication and provision of higher referral path-
ways [51, 52]. However, the practicalities associated 
with the introduction, implementation, sustainability 
of change and acceptability of these guidelines as part 
of routine maternity care in countries such as Malawi 
are currently uncertain. There is a need to better 
understand how infectious maternal morbidity can be 
prevented, detected using early warning scores, inves-
tigated, and treated across different healthcare levels in 
low resource settings. There is also debate as to who is 
most suitable to enquire, screen for and manage infec-
tious maternal morbidity and at what level of the health 
system (community, primary or secondary health care 
level) across LMIC. In many high-income countries, 
specially trained nurses or midwives routinely assess, 
support, and provide further referral between different 
levels of care. This approach in a low resource setting 
requires further research and evaluation.

Conclusion
Routine screening and early detection of infectious mor-
bidity during and after pregnancy should be considered 
a key component of routine maternity care to reduce the 
burden of maternal and neonatal morbidity and mortality 
resulting from infections. Many healthcare providers are 
keen to be given the tools to detect infection early and 
for resources to be made available to them to do so. This 
study highlights the need to understand the complexity 
of factors associated with a change in clinical practice 
and provides practical recommendations to developing 
better screening approaches as part of routine maternity 
care in low resource settings.

Abbreviations
ANC : Antenatal care; AVPU: Alert, Visual, Pain Unresponsive; ChEWA: Chantinka 
Early Warning Alarm; KII: Key Informant Interview; FGD: Focus Group Discus-
sion; LMIC: Low- and Middle-Income Countries; PNC: Postnatal Care; SOFA: 
Sequential Organ Failure Assessment; UK: United Kingdom; WHO: World 
Health Organization.

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s12884- 022- 04583-5.

Additional file 1. 

Acknowledgements
Thank you to all colleagues at the Liverpool School Tropical Medicine. Thank 
you to all healthcare providers from the Department of Obstetrics and 
Gynaecology at Queen Elizabeth Hospital, Blantyre, Malawi Hospital, who 
participated in this study.

Authors’ contributions
MMC conceived the study idea and design, supervised all research 
activity, interpreted the results, and wrote the manuscript. ES developed 
the topic guide, conducted the interviews, transcription, data analysis, 
presented the results, and contributed to the manuscript. HU contributed 
to the study design, data analysis, data interpretation and the writing of 
the manuscript. LG coordinated and supervised all research activities in 
Malawi. All authors have read, edited, and approved the final manuscript 
for submission.

Funding
This study was self-funded by Emilia Slezak as part of her dissertation of the 
Master’s in International Public Health programme at the Liverpool School of 
Tropical Medicine. The other co-authors did not receive any funding for this 
work.

Availability of data and materials
The dataset used and analysed during the current study are available from the 
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The Liverpool School of Tropical Medicine, Liverpool, United Kingdom, 
(LSTM14.025) and the College of Medicine Research Ethics Committee, 
Blantyre, Malawi (COMREC 2742) both granted ethical approval. This research 
was conducted in accordance with the Declaration of Helsinki. All participants 
provided written informed consent.

https://doi.org/10.1186/s12884-022-04583-5
https://doi.org/10.1186/s12884-022-04583-5


Page 8 of 9Slezak et al. BMC Pregnancy and Childbirth          (2022) 22:362 

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Centre for Maternal and Newborn Health, Liverpool School of Tropical Medi-
cine, Liverpool, UK. 2 Department of Obstetrics and Gynaecology, Royal Darwin 
Hospital, Darwin, Australia. 3 Menzies School of Health Research, Charles Dar-
win University, Darwin, Australia. 4 Queen Elizabeth Hospital, Blantyre, Malawi. 
5 Liverpool Women’s NHS Foundation Trust, Liverpool Women’s Hospital, 
Crown Street, L8 7SS Liverpool, UK. 

Received: 18 January 2021   Accepted: 11 March 2022

References
 1. Say L, Chou D, Gemmill A, et al. Global causes of maternal death: a WHO 

systematic analysis. Lancet Glob Health. 2014;2:e323–33.
 2. Vos T, Abajobir A, Abate K, et al. Global, regional, and national incidence, 

prevalence, and years lived with disability for 354 diseases and injuries 
for 195 countries and territories, 1990–2017: a systematic analysis for the 
global burden of disease study 2017. Lancet. 2018;392:1789–858.

 3. Bonet M, Brizuela V, Abalos E, et al. Frequency and management of 
maternal infection in health facilities in 52 countries (GLOSS): a 1-week 
inception cohort study. Lancet Glob Health. 2020;8:e661–71.

 4. McCauley M, Madaj B, White SA, Dickinson F, Bar-Zeev S, Aminu M, 
et al. Burden of physical, psychological and social ill-health during 
and after pregnancy among women in India, Pakistan, Kenya and 
Malawi. BMJ Glob Health. 2018;3(3):e000625. https:// doi. org/ 10. 1136/ 
bmjgh- 2017- 000625.

 5. Barreix M, Barbour K, McCaw-Binns A, et al. Standardizing the measure-
ment of maternal morbidity: pilot study results. Int J Gynecol Obstet. 
2018;141:10–9.

 6. Zafar S, Jean-Baptiste R, Rahman A, et al. Non-life threatening maternal 
morbidity: cross sectional surveys from Malawi and Pakistan. Plos One. 
2015;10:e0138026.

 7. Rudd KE, Johnson SC, Agesa KM, et al. Global, regional, and national 
sepsis incidence and mortality, 1990–2017: analysis for the global burden 
of disease study. Lancet. 2020;395:200–11.

 8. United Nations. Transforming our world: the 2030 Agenda for Sustain-
able Development. New York: World Health Organization; 2015. Available 
from: https:// susta inabl edeve lopme nt. un. org/ post2 015/ trans formi ngour 
world. Accessed 17 Nov 2017

 9. United Nations. Every woman, every child: global strategy; 2015. Avail-
able from: http:// www. every woman every child. org/ global- strat egy-2 
Accessed 17 Nov 2017.

 10. Chan GJ, Lee AC, Baqui AH, Tan J, Black RE. Risk of early-onset neonatal 
infection with maternal infection or colonization: a global systematic 
review and meta-analysis. Plos Med. 2013;10(8):e1001502. https:// doi. org/ 
10. 1371/ journ al. pmed. 10015 02.

 11. The Global Fund Strategy 2017–2022. Investing to end epidemics. Avail-
able from: https:// www. thegl obalf und. org/ media/ 2531/ core_ globa lfund 
strat egy20 17- 2022_ strat egy_ en. pdf. Accessed 17 Nov 2019

 12. World Health Organization. Rolling updates on coronavirus disease 
(covid-19). 2020. Available from: https:// www. who. int/ emerg encies/ disea 
ses/ novel- coron avirus- 2019/ events- as- they- happen. Accessed 17 Nov 
2019.

 13. Bircher C. Trust guideline for the use of the Modified Early Obstetric 
Warning Score (MEOWS) in detecting the seriously Ill and deteriorating 
woman. 2018. Available at https:// www. nnuh. nhs. uk/ publi cation/ modif 
ied- early- obste tric- warni ng- score- meows- mid33- ao13- v7/. Accessed 17 
Nov 2019.

 14. Maguire PJ, Turner MJ. Modified obstetric early warning systems. Am J 
Obstet Gynecol. 2015;213(5):748.

 15. Coronavirus (COVID-19) infection in pregnancy. Information for 
healthcare providers. Royal College of Obstetricians and Gynaecologists. 
Available at: https:// www. rcog. org. uk/ globa lasse ts/ docum ents/ guide 

lines/ 2020- 10- 14- coron avirus- covid- 19- infec tion- in- pregn ancy- v12. pdf. 
Accessed 17 Nov 2020.

 16. Singh S, McGlennan A, England A, Simons R. A validation study of 
the CEMACH recommended modified early obstetric waring system 
(MEOWS). Anaesthesia. 2012;67:12–8 pmid:22066604.

 17. Kaplan, L.J. (2018). Systemic inflammatory response syndrome. Avail-
able from: https:// emedi cine. medsc ape. com/ artic le/ 168943- overv iew. 
Accessed 17 Nov 2019.

 18. Churpek MM, Zadravecz FJ, Winslow C, et al. Incidence and prognostic 
value of the systemic inflammatory response syndrome and organ dys-
functions in ward patients. Am J Respir Crit Care Med. 2015;192:958–64. 
https:// doi. org/ 10. 1164/ rccm. 201502- 0275OC.

 19. Kaukonen KM, Bailey M, Pilcher D, et al. Systemic inflammatory response 
syndrome criteria in defining severe sepsis. N Engl J Med. 2015;372:1629–
38. https:// doi. org/ 10. 1056/ NEJMo a1415 236.

 20. Seymour CW, Liu VX, Iwashyna TJ, et al. Assessment of clinical criteria for 
sepsis: for the third international consensus definitions for sepsis and 
septic shock (sepsis-3). JAMA. 2016;315:762–74. https:// doi. org/ 10. 1001/ 
jama. 2016. 0288.

 21. Fernando SM, Tran A, Taljaard M, Cheng W, Rochwerg B, Seely AJE, et al. 
Prognostic accuracy of the quick sequential organ failure assessment 
for mortality in patients with suspected infection. Ann of Intern Med. 
2018;V168(4):266–76. https:// doi. org/ 10. 7326/ M17- 2820.

 22. McLymont N, Glover GW. Scoring systems for the characterization of 
sepsis and associated outcomes. Ann Transl Med. 2016;4(24):527. https:// 
doi. org/ 10. 21037/ atm. 2016. 12. 53.

 23. Esegbona G. Critical help early for women in Africa-the Chewa system. 
The need for critical care in Africa. Int J Gynecol Obstet. 2015;131:E348.

 24. SIRS, SOFA, qSOFA, and MEWS – The Alphabet Soup. (2019). From dasce 
na. com website. Available from at https:// www. dasce na. com/ artic les/ 
sirs- sofa- qsofa- and- mews- the- alpha bet- soup. Accessed 17 Nov 2019

 25. Shields EL, Wieseer S, Klein C, Pelletreau B, Hedriana LH. Use of maternal 
early warning trigger tool reduces maternal morbidity. Am J Obstet 
Gynaecol. 2016;214(4):527. https:// doi. org/ 10. 1016/j. ajog. 2016. 01. 154.

 26. Alam N, Hobbelink EL, van Tienhoven AJ, van de Ven PM, Jansma 
EP, Nanayakkara PWB. The impact of the use of the early warning 
score (EWS) on patient outcomes: a systematic review. Resuscitation. 
2014;85(5):587–94.

 27. Shields LE, Wiesner S, Klein C, Pelletreau B, Hedriana HL. Use of maternal 
early warning trigger tool reduces maternal morbidity. Am J Obstet 
Gynecol. 2016;214(4):527.e1–6.

 28. Singh A, Guleria K, Vaid NB, Jain S. Evaluation of maternal early obstetric 
warning system (MEOWS chart) as a predictor of obstetric morbidity: 
a prospective observational study. Eur J Obstet Gynecol Reprod Biol. 
2016;207:11–7.

 29. Umar A, Ameh CA, Muriithi F, Mathai M. Early warning systems in obstet-
rics: a systematic literature review. Plos One. 2019;14:e0217864.

 30. WHO recommendations for prevention and treatment of maternal peri-
partum infections. Geneva: World Health Organization, 2015. Available 
from: https:// apps. who. int/ iris/ bitst ream/ handle/ 10665/ 186171/ 97892 
41549 363_ eng. pdf? seque nce=1. Accessed 17 Nov 2019

 31. World Health Organization 2016. WHO recommendations on antenatal 
care for a positive pregnancy experience. Available from: https:// www. 
who. int/ publi catio ns/i/ item/ 97892 41549 912. Accessed 17 Nov 2019.

 32. Ritchie PML, Khan S, Moore EJ, Timmings C, Van Lettow M, Vogel PJ, et al. 
Low- and middle-income countries face many common barriers to 
implementation of maternal health evidence products. J Clin Epidemiol. 
2016;76:229–37.

 33. Trends in maternal mortality 2000 to 2017: estimates by WHO, UNICEF, 
UNFPA, World Bank Group and the United Nations Population Division. 
Geneva: World Health Organization; 2019. Available from: https:// data. 
unicef. org/ resou rces/ trends- mater nal- morta lity- 2000- 2017. Accessed 17 
Nov 2019.

 34. McCauley M, Zafar S, van den Broek N. Maternal multimorbidity during 
pregnancy and after childbirth in women in low- and middle-income 
countries: a systematic literature review. BMC Pregnancy Childbirth. 
2020;20:637. https:// doi. org/ 10. 1186/ s12884- 020- 03303-1.

 35. Galang RR, Chang K, Strid P, Snead MC, Woodworth KR, House LD, et al. 
Severe coronavirus infections in pregnancy: a systematic review. Obstet 
Gynecol. 2020;136(2):262–72. https:// doi. org/ 10. 1097/ AOG. 00000 00000 
004011 PMID: 32544146.

https://doi.org/10.1136/bmjgh-2017-000625
https://doi.org/10.1136/bmjgh-2017-000625
https://sustainabledevelopment.un.org/post2015/transformingourworld
https://sustainabledevelopment.un.org/post2015/transformingourworld
http://www.everywomaneverychild.org/global-strategy-2
https://doi.org/10.1371/journal.pmed.1001502
https://doi.org/10.1371/journal.pmed.1001502
https://www.theglobalfund.org/media/2531/core_globalfundstrategy2017-2022_strategy_en.pdf
https://www.theglobalfund.org/media/2531/core_globalfundstrategy2017-2022_strategy_en.pdf
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen
https://www.nnuh.nhs.uk/publication/modified-early-obstetric-warning-score-meows-mid33-ao13-v7/
https://www.nnuh.nhs.uk/publication/modified-early-obstetric-warning-score-meows-mid33-ao13-v7/
https://www.rcog.org.uk/globalassets/documents/guidelines/2020-10-14-coronavirus-covid-19-infection-in-pregnancy-v12.pdf
https://www.rcog.org.uk/globalassets/documents/guidelines/2020-10-14-coronavirus-covid-19-infection-in-pregnancy-v12.pdf
https://emedicine.medscape.com/article/168943-overview
https://doi.org/10.1164/rccm.201502-0275OC
https://doi.org/10.1056/NEJMoa1415236
https://doi.org/10.1001/jama.2016.0288
https://doi.org/10.1001/jama.2016.0288
https://doi.org/10.7326/M17-2820
https://doi.org/10.21037/atm.2016.12.53
https://doi.org/10.21037/atm.2016.12.53
http://dascena.com
http://dascena.com
https://www.dascena.com/articles/sirs-sofa-qsofa-and-mews-the-alphabet-soup
https://www.dascena.com/articles/sirs-sofa-qsofa-and-mews-the-alphabet-soup
https://doi.org/10.1016/j.ajog.2016.01.154
https://apps.who.int/iris/bitstream/handle/10665/186171/9789241549363_eng.pdf?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/186171/9789241549363_eng.pdf?sequence=1
https://www.who.int/publications/i/item/9789241549912
https://www.who.int/publications/i/item/9789241549912
https://data.unicef.org/resources/trends-maternal-mortality-2000-2017
https://data.unicef.org/resources/trends-maternal-mortality-2000-2017
https://doi.org/10.1186/s12884-020-03303-1
https://doi.org/10.1097/AOG.0000000000004011
https://doi.org/10.1097/AOG.0000000000004011


Page 9 of 9Slezak et al. BMC Pregnancy and Childbirth          (2022) 22:362  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 36. Ritchie J, Lewis J. Qualitative research practice: a guide for social science 
students and researchers. London: SAGE publications; 2003.

 37. O’Brien BC, Harris IB, Beckman TJ, et al. Standards for reporting qualitative 
research: a synthesis of recommendations. Acad Med. 2014;89:1245–51. 
https:// doi. org/ 10. 1097/ ACM. 00000 00000 000388http:// www. ncbi. nlm. 
nih. gov/ pubmed/ 24979 285.

 38. Tuckett A. Qualitative research sampling-the very real complexities. 
Nurse Researcher. 2004;12(1):47–61 Available at: https:// cites eerx. ist. psu. 
edu/ viewd oc/ downl oad? doi= 10.1. 1. 864. 9529& rep= rep1& type= pdf. 
Accessed 22 Feb 2022.

 39. Mulindwa F, Blitz J. Perceptions of doctors and nurses at a Ugandan hos-
pital regarding the introduction and use of the south African triage scale. 
Afr J Primary Health Care Fam Med. 2016;1:1. https:// doi. org/ 10. 4102/ 
phcfm. v8i1. 1056.

 40. Moore J, Thomson D, Pimentil I, Fekad B, Graham W. Introduction 
of a modified obstetric early warning system -(−MOEWS-)- at an 
Ethiopian referral hospital: a feasibility assessment. BMJ Open Qual. 
2019;8(1):e000503. https:// doi. org/ 10. 1136/ bmjoq- 2018- 000503.

 41. Kambala C, Morse T, Masangwi S, Mitunda P. Barriers to maternal 
health service use in Chikhwawa, southern Malawi. Malawi Med J. 
2011;23(1):1–5.

 42. Sheikh S, Qureshi R, Nausheen S, Sikandar R. Implementation of warning 
tool to improve maternal newborn health outcomes in a developing 
country. J Pak Med Assoc. 2017;67(1):111–15.

 43. Bick ED, Sandall J, Furuta M, Wee YKM, Isaacs R, Smith BG, et al. A national 
cross-sectional survey of heads of midwifery services of uptake, benefits 
and barriers to use of obstetric early warning systems (EWS) by midwives. 
Midwifery. 2014;30(11):1140–6. https:// doi. org/ 10. 1016/j. midw. 2014. 03. 
016.

 44. Jeffery J, Hewison A, Goodwin L, Kenyon S. Midwives’ experiences of per-
forming maternal observations and escalating concerns: a focus group 
study. BMC Pregnancy Childbirth. 2017;(1):1. https:// doi. org/ 10. 1186/ 
s12884- 017- 1472-8.

 45. Merriel A, Murove BT, SWD M, Sibanda T, Moyo S, Crofts J. Implementa-
tion of a modified obstetric early warning system to improve the quality 
of obstetric care in Zimbabwe. Int J Gynecol Obstet. 2017;136(2):175–79.

 46. Kruisselbrink R, Kwizera A, Crowther M, Fox-Robichaud A, O’Shea T, 
Nakibuuka J, et al. Modified early warning score (MEWS) identifies critical 
illness among Ward patients in a resource restricted setting in Kampala, 
Uganda: a prospective observational study. Plos One. 2016;3:e0151408. 
https:// doi. org/ 10. 1371/ journ al. pone. 01514 08.

 47. Zecca E, Barone G, Corsello M, Romagnoli C, Tiberi E, Tirone C, et al. Reli-
ability of two different bedside assays for C-reactive protein in newborn 
infants. Clin Chem Lab Med. 2009;47(9):1081–4. https:// doi. org/ 10. 1515/ 
CCLM. 2009. 246 PMID: 19728849.

 48. Hemocue White Cell Count. Available from: https:// www. radio meter. co. 
uk/ en- gb/ produ cts/ hemat ology/ white- blood- cell- count/ hemoc ue- wbc- 
syste m#: ~: text= The% 20Hem oCue% C2% AE% 20WBC% 20Sys tem% 20is% 
20a% 20poi nt% 2Dof% 2Dcar e,is% 20sti ll% 20in% 20the% 20offi ce. Accessed 
17 Nov 2019.

 49. Indrasari ND, Wonohutomo JP, Sukartini N. Comparison of point-of-care 
and central laboratory analyzers for blood gas and lactate measurements. 
J Clin Lab Anal. 2019;33(5):e22885. https:// doi. org/ 10. 1002/ jcla. 22885 
Epub 2019 Mar 29. PMID: 30924550; PMCID: PMC6595289.

 50. Wheeler I, Price C, Sitich A, Banda P, Nyirenda M, Rylance. Early warning 
scores generated in developed healthcare settings are not sufficient at 
predicting early mortality in Blantyre, Malawi: a prospective cohort study. 
Plos One. 2013;9(2):e91623. https:// doi. org/ 10. 1371/ journ al. pone. 00916 23.

 51. Antenatal care for uncomplicated pregnancies. Clinical guideline NICE 
2008. Available from: https:// www. nice. org. uk/ guida nce/ cg62. Accessed 
17 Nov 2019.

 52. World Health Organisation 2013. WHO recommendations on postnatal care 
of the mother and newborn. Available from: https:// apps. who. int/ iris/ bitst 
ream/ handle/ 10665/ 97603/ 97892 41506 649_ eng. pdf; jsess ionid= 4C8CA 
5126F 05090 C71EF 68B54 94288 68? seque nce=1. Accessed 17 Nov 2017.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1097/ACM.0000000000000388
http://www.ncbi.nlm.nih.gov/pubmed/24979285
http://www.ncbi.nlm.nih.gov/pubmed/24979285
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.864.9529&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.864.9529&rep=rep1&type=pdf
https://doi.org/10.4102/phcfm.v8i1.1056
https://doi.org/10.4102/phcfm.v8i1.1056
https://doi.org/10.1136/bmjoq-2018-000503
https://doi.org/10.1016/j.midw.2014.03.016
https://doi.org/10.1016/j.midw.2014.03.016
https://doi.org/10.1186/s12884-017-1472-8
https://doi.org/10.1186/s12884-017-1472-8
https://doi.org/10.1371/journal.pone.0151408
https://doi.org/10.1515/CCLM.2009.246
https://doi.org/10.1515/CCLM.2009.246
https://www.radiometer.co.uk/en-gb/products/hematology/white-blood-cell-count/hemocue-wbc-system#:~:text=The%20HemoCue%C2%AE%20WBC%20System%20is%20a%20point%2Dof%2Dcare,is%20still%20in%20the%20office
https://www.radiometer.co.uk/en-gb/products/hematology/white-blood-cell-count/hemocue-wbc-system#:~:text=The%20HemoCue%C2%AE%20WBC%20System%20is%20a%20point%2Dof%2Dcare,is%20still%20in%20the%20office
https://www.radiometer.co.uk/en-gb/products/hematology/white-blood-cell-count/hemocue-wbc-system#:~:text=The%20HemoCue%C2%AE%20WBC%20System%20is%20a%20point%2Dof%2Dcare,is%20still%20in%20the%20office
https://www.radiometer.co.uk/en-gb/products/hematology/white-blood-cell-count/hemocue-wbc-system#:~:text=The%20HemoCue%C2%AE%20WBC%20System%20is%20a%20point%2Dof%2Dcare,is%20still%20in%20the%20office
https://doi.org/10.1002/jcla.22885
https://doi.org/10.1371/journal.pone.0091623
https://www.nice.org.uk/guidance/cg62
https://apps.who.int/iris/bitstream/handle/10665/97603/9789241506649_eng.pdf;jsessionid=4C8CA5126F05090C71EF68B549428868?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/97603/9789241506649_eng.pdf;jsessionid=4C8CA5126F05090C71EF68B549428868?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/97603/9789241506649_eng.pdf;jsessionid=4C8CA5126F05090C71EF68B549428868?sequence=1

	Screening for infectious maternal morbidity - knowledge, attitudes and perceptions among healthcare providers and managers in Malawi: a qualitative study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Study design and setting
	Participants
	Topic guide
	Data collection
	Analysis
	Ethics

	Results
	Participants’ characteristics
	Emerging themes
	Knowledge and attitude to screening for infectious morbidity during and after pregnancy
	Barriers to implementation of screening for infectious morbidity during and after pregnancy
	Recommendations for change in practice

	Discussion
	Statement of principal findings
	Strengths and limitations of the study
	How does this study relate to other literature?
	Unanswered questions

	Conclusion
	Acknowledgements
	References


