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Abstract 
Background: Pneumonia remains a leading cause of paediatric 
deaths. To understand contextual challenges in care pathways, we 
explored patterns in care-seeking amongst children who died of 
pneumonia in Malawi. 
 
Methods: We conducted a mixed-methods analysis of verbal 
autopsies (VA) amongst deaths in children aged 1-59 months from 
10/2011 to 06/2016 in Mchinji district, Malawi. Suspected pneumonia 
deaths were defined as: 1. caregiver reported cough and fast 
breathing in the 2-weeks prior to death; or, 2. the caregiver specifically 
stated the child died of pneumonia; or 3. cause of death assigned as 
‘acute respiratory infection’ using InterVA-4. Data were extracted from 
free-text narratives based on domains in the ‘Pathways to Survival’ 
framework, and described using proportions. Qualitative analysis 
used a framework approach, with pre-specified themes. 
 
Results: We analysed 171 suspected pneumonia deaths. In total, 86% 
of children were taken to a healthcare facility during their final illness 
episode, and 44% sought care more than once.  Of children who went 
to hospital (n=119), 70% were admitted, and 25% received oxygen. 
Half of the children died within a healthcare setting (43% hospital, 5% 
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health centre and 2% private clinics), 64 (37%) at home, and 22 (13%) 
in transit. Challenges in delayed care, transport and quality of care 
(including oxygen), were reported. 
 
Conclusions: Healthcare was frequently sought for children who died 
of suspected pneumonia, however several missed opportunities for 
care were seen. Sustained investment in timely appropriate care 
seeking, quick transportation to hospital and improved case 
management at all levels of the system is needed.
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          Amendments from Version 1
We made minor edits to the main text, as follows: 
1. Methods, Data Collection: clarification of the reason for 
randomising interviews to conduct an open narrative, and the 
interview sequence;
2. Methods, Quantitative Analysis: included a sentence to explain 
the indicators not extracted from the Pathways to Survival 
framework; 
3. Results, Quantitative: we included the proportion of children 
with a pre-existing condition reported; 
4. Discussion: we added a sentence to explain that we did not 
explore caregiver motivations in care-seeking; 
5. We replaced the term ‘attended’ with ‘visited’ throughout the 
text;
6. In Table 2, we changed the category names for the pneumonia 
classification approach so they more closely matched the text 
explanation.

Any further responses from the reviewers can be found at 
the end of the article

Introduction
Annually approximately 800,000 children aged under five years  
die from pneumonia. While the absolute number of deaths declined 
by 65% between 1990 and 2017, pneumonia remains the lead-
ing cause of infectious paediatric deaths1. Globally, pneumonia  
incidence is higher amongst male children, while mortality is  
higher amongst female children; however, this is not consist-
ent across regions and the mechanisms for this trend are poorly  
understood2. Addressing paediatric pneumonia deaths will be 
crucial to achieving Sustainable Development Goal 3.2 in an  
equitable way3.

Wide-spread adoption of standardised integrated community case 
management (iCCM) and Integrated Management of Childhood  
Illnesses (IMCI) protocols, alongside routine childhood  
vaccination, have led to significant reductions in paediatric  
pneumonia mortality1,4. These approaches aim to screen  
children at community and primary care levels, and refer those  
with severe illnesses to higher levels of care. However, there is  
evidence of poor-quality implementation for pneumonia  
assessment and management5–8.

For these approaches to be optimised, caregivers at home must  
recognise signs of pneumonia, decide to seek, and be able to  
seek, care. A 2018 study estimated 60% of preventable deaths 
occur from poor-quality care, rather than issues in accessing 
care9. However, there is conflicting evidence around whether care 
is sought in time or too late during acute childhood illnesses,  
including pneumonia, and considerable evidence gaps  
remain10,11.

Several frameworks have been developed to understand processes 
and barriers that contribute to mortality across the continuum  
from community to referral facility. The Three Delays model,  
developed for maternal mortality, breaks down challenges into 

delays in deciding to seek care, delays in reaching care, and  
delays in receiving appropriate care12. More specifically for  
childhood illnesses, the Pathways to Survival model was devel-
oped to support IMCI implementation, and arranges steps 
for communities and healthcare systems to take to promote  
survival13.

To prevent paediatric pneumonia deaths, context specific under-
standing of caregiver, community and health system barri-
ers to quality care are needed. We aimed to describe caregiver  
recognition of illness, care-seeking decisions and quality of 
care issues amongst families with a child pneumonia death in 
Malawi, and explore whether these patterns differed by sex  
or age. 

Methods
We conducted a mixed-methods analysis of verbal autopsy  
(VA) data from a prospective community-based birth cohort in 
Mchinji District, central Malawi, amongst deaths in children  
aged 1 to 59 months from October 2011 to June 201614.

Setting
At the time of data collection Mchinji district had an approxi-
mate population of 450,000, with 85% living as rural sub-
sistence farmers. The under-five mortality rate was 63/1000  
livebirths in the 2015–2016 Malawi Demographic and Health  
Survey. Healthcare was provided for free by 354 commu-
nity healthcare workers (known locally as Health Surveillance  
Assistants), 11 government primary healthcare centres, and one 
referral district hospital, and for a small fee in four rural hospitals.

Data collection
Full details of the community surveillance system have been  
published previously14. Briefly, deaths were recorded and  
reported monthly by 1059 village-level key informants. Deaths 
were also identified at household visits conducted for all  
children born in the district at four months and one year of age.  
Data were submitted to the office for cleaning. A list of all  
community reported deaths amongst 0–59 months olds in  
Mchinji district was generated monthly for VA interviews. VAs  
were conducted by nine senior fieldworkers, all with previous 
experience of conducting VAs. They received one week’s train-
ing, including: translating the data collection tool, conducting  
mock interviews and using smart phones for data collection.

VAs interviews were randomised to conduct an open narrative 
or not, as part of a separate research question on the role of  
narratives in data quality, rapport and interview procedures15. 
This was done at the point of interview using a random 
number generator within the Open Data Kit (ODK) Collect 
application, version 1.4, used to collect data16. The open  
narrative was unstructured, conducted at the start of the VA and 
was either audio recorded then transcribed or captured using  
paper notes. Data collectors could record the information 
in the format they preferred, in English or Chichewa. Open  
narratives in Chichewa were later translated by the data  
collectors and data entry clerks. We used the standardized World 
Health Organization (WHO) 2012 VA questionnaire17.

REVISED
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Pneumonia death definition
Suspected pneumonia deaths were identified in three ways:  
1. the caregiver responded yes to both the child having a cough 
and fast breathing in the two weeks prior to death, according  
to the WHO 2012 VA questionnaire; 2. the caregiver explic-
itly stated that the child had died of pneumonia during the VA;  
or 3. the cause of death was classified as ‘acute respiratory 

infection’ by InterVA-4. We excluded deaths occurring in the  
neonatal period (aged 0–28 days). 

Quantitative analysis
We extracted data from the open narratives using a custom- 
designed tool in Excel, based on the ‘Pathways to Survival’  
framework (Table 1)13,18. We did not consider indicators relating to 

Table 1. List of indicator definitions extracted from open narratives.

Indicator Definition Categories

Recognised illness The respondent mentions any clinical sign of infection, diagnosis or acute illness. We 
did not include witchcraft or curses. 

Yes, No, Don’t know

Recognised 
pneumonia

The respondent mentions cough, difficulty or fast breathing, noisy breathing, chest 
indrawing, or states the child had pneumonia or an acute respiratory infection.

Yes, No, Don’t know

Time taken to first 
seek care*

The approximate time from first recognising the child was sick to seeking care 
outside of the home. 

<24 hours 
24–72 hours 
>72 hours 
Don’t know

Home care given The respondent described providing any form of home-based treatment, such as 
medication or feeding, outside of healthcare advice (i.e. giving antibiotics at home as 
prescribed by a healthcare provider was not coded). 

Yes, No, Don’t know

Location of care-
seeking

The location where the respondent stated they went to seek care, if care was sought 
outside of the home. 

None sought 
Traditional medicine 
Community health worker 
Health centre 
Hospital 
Private clinic 
Don’t know

Quality of care 
issue 

There is mention of any aspect of poor quality of care, including: lack of staff, 
equipment, medication, transport, delays and negative staff attitude. 

Text description

Action on care-
seeking

The action that was taken or advised by a healthcare worker, while seeking care at 
a facility or provider. If a child was referred but never arrived at the facility, this was 
recorded as being referred. 

Sent home 
Admitted 
Referred to another facility 
Don’t know

Total duration of 
illness

The approximate time from first recognising the child was sick to the child dying. Number of days

Location of death The location where the child died was explicitly stated or could be determined from 
the narrative (e.g. ‘after they died we were discharged’).

Home 
In transit 
Health centre 
Hospital 
Private clinic 
Don’t know

Oxygen given The respondent stated that the child was given oxygen treatment, including terms 
such as ‘breathing tube’.

Yes 
No 
Don’t know

Other illness The respondent described a long-term or chronic illness (e.g. asthma), malnutrition, 
a birth defect, or either being premature or low-birthweight. 

Text description. 

* We interpreted several as 3 days and couple 2 days
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wellness inside the home (e.g. breastfeeding, hygiene) or outside 
the home (e.g. imminisation, water and sanitation), or indicators 
of quality of care inside the home. The tool was developed by TC 
and CK using three randomly selected narratives to define fields 
and categories. Data were then double coded from a random set 
of ten narratives. Disagreements between coding were discussed  
and the data extraction tool updated; a further 10 narratives  
were double coded to check for consistency. The remaining  
narratives were coded by CK. Data were described using pro-
portions and means, and compared with chi2 and t-tests. We  
stratified patterns of care-seeking by sex and age groups.

Qualitative analysis
Narratives were analysed using a framework approach19. 
Themes were pre-defined, based on the Pathway to Survival  
framework18, as: wellness, illness recognition, care-seeking  
decisions, referral procedures, and quality of care. Concepts were 
inductively coded within these themes by CK, and a random  
sub-set of ten narratives were double coded by TC. The  
interpretation of the data was discussed with two of the data  
collectors who conducted VAs to check for context-appropriate 
interpretation. Disagreements in interpretation were discussed  
until consensus was reached.

Ethics
The data used were collected as part of the VacSurv Study,  
which was approved by the National Health Sciences Research 
Ethics Committee in Malawi (reference: 837), London School  
of Hygiene and Tropical Medicine (reference: 6047) and  
Centers for Disease Control and Prevention (reference: 6268). 
Verbal informed consent was taken from all respondents, and  
confirmed in the electronic data form; written consent was  
not sought due to literacy rates.

Patient and Public Involvement
Before starting any data collection, the study protocol was 
presented to the District Executive Committee and District  
Health Management teams in Mchinji for input and approval.  
Extensive community engagement was conducted through  
village development committees and traditional leaders.  
Community consent was sought from traditional authorities  
during study introduction, who also assisted in informing  
communities of verbal autopsies.

Results
Cohort description
During the cohort period, 4,855 death events were reported  
(Figure 1). Of the 1673 confirmed post-neonatal under-five 
deaths, 395 (24%) were classified as suspected pneumonia,  
representing a post-neonatal pneumonia mortality rate of 8.2 
per 1000 livebirths. A total of 178 (45%) were randomised to 
open narrative, with balance between the two arms in terms of 
key demographics and care-seeking proxies (Table 2). Overall  
171 suspected pneumonia deaths with complete data were 
included in analysis. Of these 37% (n=64/171) were completed in  
Chichewa and translated to English. The majority of deaths 
were classified as suspected pneumonia by InterVA (153/171,  
89%).

Quantitative analysis
Overall, 86% (n=146/171) of children were taken to a public 
or private healthcare facility during their final illness episode.  
44% (n=76/171) of caregivers sought care more than once in 
the final illness episode, with the most reported attendances 
being six over a 35-day period, visiting a health centre twice and  
hospital four times (Table 3). A sole visit to hospital occurred in  
(n = 50/171) 29%, and a single visit to a health centre in  
(n=17/171) 10%. Care-seeking at pharmacy shops was not 
explicitly reported. Of those where information on time to care- 
seeking could be extracted, 44% (n=36/81) of caregivers sought 
care within 24 hours of illness recognition. The median time 
from illness recognition to death was three days (IQR: 1 - 5). In  
48 narratives (28%), the caregiver stated the child has a pre- 
existing condition or risk factor, such a birth defect or being  
born prematurely.

A total of 119/171 (68%) children ever visited a hospital, among 
whom 70% (n=83/119) were admitted. Amongst those admit-
ted, caregivers specifically reported the child was given oxygen  
in 25% (n=21/83) of cases. Oxygen was more frequently  
reported amongst infants aged 1–11 months than those aged  
12–59 months (32% vs 11%, p-value = 0.058), with no differ-
ence observed by sex (26% male vs 25% female). Pneumonia 
symptoms were recognised by caregivers less frequently in older  
children, but they were taken to hospital more frequently. 
Female children were taken to hospital more often than male  
children (74% vs 64%), but admitted less often than male  
children (68% vs 75%) – neither difference was statistically  
significant (Table 4).

Half of the children died within a healthcare setting (43%  
hospital, 5% health centre and 2% private clinics). Of the 64 
(37%) children who died at home, 42% (n=27/64) had visited a  
hospital and 17% (n=11/64) had been admitted; we were unable  
to extract time from discharge to death. The remaining 13%  
of children died in transit, either from their home to seek care, 
or during referral from primary to secondary care (Figure 2).  
The majority of children aged 12–59 months died within a  
healthcare facility, while infants more often died at home  
(p-value = 0.028, Table 4).

Qualitative analysis
Wellness. Wellness includes prevent and protect indicators 
within households, with the sub-themes of: breastfeeding as a 
barometer of health; the role of a normal delivery; and sickly  
children. 

Breastfeeding was frequently used to express the overall 
health of the child. A child who was able to breastfeed, and a  
caregiver who was able to breastfeed their child from birth,  
were presented as being healthy. While the converse was  
presented both as a cause of illness in the child or a sign of  
severe illness.

“the baby was ok, she was able to suck breastmilk” (2 months, 
female)
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Figure 1. Participant inclusion flow-chart.

“He was not breastfeeding properly, because [I was] not  
producing milk. Then the child died” (13 months, male)

Like the mother’s ability to breastfeed, the health of the child 
was linked to the mother having a ‘normal’ pregnancy and  
delivery. Narratives often started with the woman’s pregnancy, 
highlighting whether they had attended antenatal care or had an 
uncomplicated delivery. In several narratives, the respondents  
indicated that the child had been born prematurely. 

In a sub-group of narratives, caregivers described children  
who were repeatedly sick from recurrent and concurrent  
episodes of pneumonia, malaria, diarrhoea, and anaemia. In these 

cases, caregivers reported multiple episodes of care-seeking  
and described other comorbidities as explanations for their  
recurrent infections (e.g. prematurity, asthma, and congenital  
malformations). Misconceptions of asthma were apparent.

“This baby has been ill on and off since she was born. We were 
not surprised because the baby was born with asthma, and 
another problem was that the baby was born with a large chest.”  
(10 months, female.)

Conversely, there were narratives where respondents expressed  
surprise that their child was ill, referring to them having been  
vaccinated and growing strongly.
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Table 2. Description of suspected-pneumonia deaths, according to narrative allocation.

Open Narrative* 
N = 171

No Narrative 
N = 217

Variable N (%) N (%)

Age 1–11 months 
12–59 months

124 (73%) 
47 (27%)

151 (70%) 
66 (30%)

Sex Male 
Female 
Missing

74 (43%) 
96 (56%) 
1 (1%)

103 (47%) 
113 (52%) 
1 (<1%)

Sought formal care prior 
to death**

Yes 
No 
Don’t know

147 (86%) 
23 (14%) 
1 (<1%)

187 (86%) 
29 (13%) 
1 (<1%)

Location of death Home 
Healthcare facility 
In transit 
Other*** 
Missing

64 (37%) 
82 (48%) 
22 (13%) 
3 (2%) 
-

72 (33%) 
97 (45%) 
19 (9%) 
18 (8%) 
11 (5%)

Season of death Rainy 
Dry

94 (55%) 
77 (45%)

124 (57%) 
93 (43%)

Pneumonia classification InterVA only 
WHO VA signs only 
Caregiver reported only 
InterVA + WHO VA signs 
WHO VA signs + caregiver 
InterVA + caregiver 
InterVA + WHO VA signs + 
caregiver

106 (62%) 
10 (6%) 
7 (4%) 
31 (18%) 
1 (1%) 
13 (8%) 
3 (2%)

135 (62%) 
21 (10%) 
8 (4%) 
36 (17%) 
2 (1%) 
10 (5%) 
5 (2%)

*Only the open narrative records are included in the analysis

**Question from the WHO 2012 VA tool – “In the final days before death, did (s)he travel to a hospital or health 
centre”

***’Other’ includes private clinics and outside of the household (e.g. with a neighbour or in the field).

Illness recognition. Illness recognition includes: pneumonia- 
specific signs and symptoms; overlap between pneumonia and 
asthma, and signs of severe illness.

Caregivers reported a range of clinical presentations for  
pneumonia, including; cough, difficulty breathing, noisy  
breathing, chest indrawing and fast breathing - in line with 
the IMCI chart booklet for diagnosing pneumonia. Caregivers 
differentiated between the severity of these different signs, 
with a cough often reported as the first sign of illness, which 
wasn’t necessarily treated, followed by the more serious sign of  
difficulty breathing. Fever was frequently reported, and was  
almost exclusively associated with malaria.

“after some hours had passed the coughing started, and after  
a day or two passed the baby started having difficulties in  
breathing, so we went to the hospital.” (5 months, female.)

Several caregivers stated that their children were ‘born with  
asthma’ and that asthma triggered them to seek care, or their  
child died of a sudden asthma attack. However, it was often 
unclear from the narratives whether the child had asthma,  
pneumonia, or both. It should be noted that in the Chichewa 
transcripts, distinct terms are used for pneumonia (zibayo) and 
asthma (mphumo), and field staff reflected that they were not  
used interchangeably.

“the child developed the problem of suffering from asthma - he  
had been admitted several times because of these attacks and 
during those times he was given medications like amoxicillin,  
Bactrim [cotrimoxazole], prednisone, Panadol and salbutamol.” 
(24 months, male.)

Danger signs that triggered the caregiver to consider the illness  
severe included fainting and convulsions. A commonly used  
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Table 4. Description of care-seeking behaviour, according to age and sex.

Child’s sex* Child’s age

Male 
(n=74)

Female 
(n=96)

p 1-11 months 
(n=124)

12-59 months 
(n=47)

p

Caregiver recognised 
pneumonia

No 33 (45%) 40 (42%) 0.639 44 (39%) 25 (53%) 0.087

Yes 41 (55%) 56 (58%) 76 (61%) 22 (47%)

Location of first 
seeking care

None 7 (9%) 7 (7%) 0.986^ 14 (11%) - 0.069^

Hospital 35 (47%) 45 (47%) 58 (47%) 23 (49%)

Health centre 20 (27%) 31 (32%) 33 (27%) 18 (38%)

Community health 
worker

3 (4%) 2 (2%) 3 (2%) 2 (4%)

Private clinic 2 (3%) 3 (3%) 4 (3%) 1 (2%)

Traditional 3 (4%) 3 (3%) 6 (5%) - 

Unknown 4 (5%) 5 (5%) 6 (5%) 3 (6%)

Location of death Home 25 (34%) 39 (41%) 0.634^ 53 (43%) 11 (23%) 0.028^

Health centre or 
private clinic

4 (5%) 8 (8%) 7 (6%) 5 (11%)

Hospital 34 (46%) 38 (40%) 46 (37%) 27 (57%)

In transit 11 (15%) 11 (11%) 18 (15%) 4 (9%)

Ever visited hospital No 27 (36%) 25 (26%) 0.143 41 (33%) 11 (23%) 0.220

Yes 47 (64%) 71 (74%) 83 (67%) 36 (78%)

Ever admitted to 
hospital**

No 12 (26%) 23 (32%) 0.424 27 (32%) 9 (25%) 0.463

Yes 35 (75%) 48 (68%) 56 (68%) 27 (75%)

Received oxygen*** No 26 (74%) 36 (75%) 0.845 38 (68%) 24 (89%) 0.058^

Yes 9 (26%) 12 (25%) 18 (32%) 3 (11%)
* In one case, the child’s sex is missing

**Amongst those who ever attended hospital (N=118 for sex analysis; N=119 for age group analysis)

***Amongst those who were ever admitted to hospital (N=83)

^ Fisher’s exact test used.

Table 3. Description of location of care-seeking.

First  
(n = 162)*

Second  
(n = 76)

Third  
(n=29)

Fourth  
(n=10)

Fifth  
(n=4)

Sixth  
(n=1)

No care sought 14 (9%)

Traditional care 6 (4%) 7 (9%) 2 (7%) 1 (10%) - -

Community 5 (3%) 1 (1%) - - - -

Health centre 51 (31%) 14 (18%) 4 (14%) 3 (30%) - -

Hospital 81 (50%) 48 (63%) 21 (72%) 5 (50%) 4 (100%) 1 (100%)

Private 5 (3%) 6 (8%) 2 (7%) 1 (10%) - -
*In nine cases, we could not determine from the information provided in the open narrative if any care was 
sought

Page 8 of 19

Gates Open Research 2021, 4:178 Last updated: 06 MAY 2021



term was ‘weakness’ of the child (e.g. “we just saw our child 
was weak”, 12 months, female), and this was often provided as  
the trigger to seek care. This, and “dizzy eyes” may reflect the  
WHO general danger sign of lethargy. A child’s failure to breast-
feed was also understood as being a sign of them being severely 
ill, and led to several caregivers stating that their children  
had died of starvation.

“I believe that the child died of hunger because she was not  
feeding and coughing.” (10 months, female.)

Care-seeking decisions. Sub-themes within care-seeking  
decisions included: delaying seeking care until the illness was 
severe; and the plurality of care. In several cases the respond-
ent stated that they recognised the child was unwell, but did  
not seek care immediately. Rather they waited until a more 
severe sign of illness was seen (e.g. weakness, failing to feed or  
difficulty breathing).

In Malawi, traditional and western medicine exist in parallel.  
This plurality in healthcare systems was apparent in several  
narratives with caregivers reporting attending both types of care  
for the same episode of illness.

“the baby kept on crying and could hardly be stopped. We  
thought it could be evil spirits… therefore traditional medicine 
was given but there was no change, so we decided to visit the  
health centre.” (4 months, male.)

The sequential access of different types of care, was attrib-
uted to the failure of the care sought either to cure the child or a  

perception that the care was not sufficient, or on the advice  
of neighbours and relatives:

“the child was given some panadols […] we therefore resorted  
to traditional drugs.” (6 months, female.)

Referral procedures. Referral procedures, covering both health-
care worker’s recommendation to seek further care and the  
process of getting to further care, included the sub-themes of:  
community advice; transportation barriers; and advice to wait  
and see. Advice to initially seek care and further care, was 
received from different community sources, namely relatives,  
traditional birth attendants and community healthcare work-
ers. It should be noted respondents reported that community  
members recommended further care be sought both through  
formal and informal providers.

“when we reached home we were advised to proceed to [the  
hospital] and indeed we started off for the hospital.” (10 months, 
female.)

Following community and healthcare provider referrals, chal-
lenges in getting to the facility due to transportation issues were  
reported. These barriers included lack of ambulance access, 
issues in finding the funds to arrange private transport and in the  
example given, the inappropriate use of an ambulance.

“the ambulance that carried us also took some nurses who had  
different errands, and we stopped at the market. By the time 
we reached [the hospital] the child was pronounced dead.”  
(10 months, male.)

Figure 2. Summary of care-seeking according to the Pathways to Survival framework, for first, second and third location.
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There were several stories of children taken to health centres,  
given treatment and sent home with the advice to return if the 
child did not improve –in line with WHO IMCI protocols for  
children without severe illness.

“the doctor said that if we see no signs of any change, we  
should go to bigger hospital… there was no change and indeed  
we went to [the hospital].” (16 months, female.)

Quality of care. Several quality of care challenges were reported 
during the open narratives, relating both to pneumonia specific  
issues, and wider health system challenges. Sub-themes  
include challenges in oxygen provision, barriers to blood  
provision, inappropriate discharge, missed opportunities to treat,  
and delays in care provision.

Oxygen was reported by many caregivers as being given at the  
time of the child’s death, with many children dying shortly 
after being given oxygen. There were three specific narratives 
where caregivers reported the power going out while receiving  
oxygen, resulting in the child’s death.

“He was put on oxygen for 50 minutes… shortly after the  
electricity at the hospital went out and the doctors removed the 
child from the oxygen machine. After 20 minutes the electric-
ity was on again and the doctors came to take the child and put  
them on the oxygen machine. […] unfortunately they found  
that the child was already dead.” (7 months, male.)

Many caregivers also reported that their child was prescribed 
a blood transfusion, but issues inserting intravenous lines  
and the lack of available blood meant they didn’t receive it.  
A major gap in quality of care reported from caregivers was that 
their child was discharged from hospital while they were still 
unwell:

“Although she was discharged the child was not okay…very  
shortly after, it’s when the child died here at home, the same day  
she was discharged from hospital.” (8 months, female.)

Caregivers reported several situations of missed opportunities 
for diagnosis and treatment, including lacking medications 
and failing to diagnose the child with any illness during their 
examination. In these cases, children were sent home with 
no diagnosis, treatment or referral, leading to delays in care  
provision.

“we took the baby to [the clinic] and there was no medication  
at the facility. We went back home and the coughing continued… 
come the next day, the baby did not survive.” (2 months, male.)

Within facilities, some reported delays in the child being seen 
by a healthcare provider, and in one such case the caregiver  
attributed her child’s death to this delay:

“I blame the negligence of medical personnel at the hospital  
for delaying admission, and the time they took to start assisting  
the baby.” (8 months, male.)

Discussion
In this mixed-methods analysis, we found high levels of  
caregiver recognition of illness, the majority of children who  
died of suspected pneumonia had accessed formal healthcare, 
and multiple interactions with healthcare were common. The 
narratives highlighted several missed opportunities for earlier  
intervention, including challenges in pneumonia recognition 
and diagnosis, getting to healthcare, attending referrals and  
issues in quality of care. 

In absolute numbers, there were more deaths in girls than boys  
(96 versus 74). Hospital data from the same setting reported  
more male than female admissions, however, and being female 
was a predictor of inpatient pneumonia mortality20. This echoes  
evidence from LMICs that females have a higher pneumonia  
mortality risk2. One hypothesis for this is differential gendered 
care-seeking21, but we found no clear supporting evidence; rather,  
female children were taken to hospital more often (74% versus  
64%, p-value = 0.143). A more in-depth investigation into 
the biological and cultural reasons for these sex differences is  
still needed.

We observed interesting distinctions in care between infants  
(1–11 months) and older children (12–59 months). Pneumo-
nia symptoms were less frequently recognised by caregivers in 
older children, but they were more likely to be admitted and die  
within a hospital setting. One explanation could be due to  
infants having more compliant chest walls, chest indrawing as  
clinical sign is less specific to pneumonia in this group22; along-
side the inability of younger children to express themselves,  
this may result in poorer case management. Further investiga-
tion of how illness recognition by caregivers and healthcare  
providers changes with age could provide important insights for 
improving care.

The most common location to first seek care was the hospital.  
Further, of those who first attended a health centre and were  
referred to hospital, 63% (n=10/16) adhered to this recommen-
dation. A study from central Malawi found caregivers accepted  
referrals from health centres to hospitals in 58% of critical 
cases but in just 4% of severe cases23. This suggests caregivers  
recognise the seriousness of their child’s condition. However, the  
short interval between illness recognition and death (median three 
days), could mean early and non-severe signs of illness which 
can be treated at the community level were missed; a notion  
supported by research from Mozambique24. Caregivers rarely 
reported seeking care at the community-level despite Malawi’s 
mature iCCM programme. A recent study reported caregiver  
preferences for non-community health workers and that issues in 
service coverage and quality of care remain25, possibly explain-
ing why community care was bypassed. We did not ask caregiv-
ers about their decision making processes and motivations around  
care-seeking, which would give more insight.

Multiple deficiencies in quality of care, as outlined in WHO  
Quality of Care Framework26, were described. Namely the lack 
of drugs, availability of staff, functionality of referral systems 
and respectful communication - leading to multiple delays in 
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care. Indeed, data from this setting shows that children referred  
from health centres have an increased odds of in-patient mortality, 
compared to those coming directly from home (aOR: 1.90;  
95% CI: 1.25-2.89)27. Similar to caregivers bypassing CHWs, 
we also found that caregivers bypassed health centres despite  
often being closer and able to provide treatment for pneumonia. 
Efforts to strengthen emergency case management, including  
effective triage, alongside routine IMCI provision in primary 
care may allow for quicker access to treatment in critical cases. 
However, sustainable strategies to improve healthcare worker  
performance need to go beyond basic training28, and be supported 
with access to essential resources. 

A key quality of care issue for pneumonia is access to reliable  
oxygen, and several caregivers reported their child dying while 
receiving oxygen, often after a short treatment period. Group  
discussions with caregivers in Malawi found negative community 
perceptions of oxygen, with oxygen equated with child deaths29. 
While we did not see this conception reflected, it may have  
contributed to delayed oxygen treatment. Pulse oximetry was 
implemented in all health centres and hospitals in the district as  
part of a concurrent research project, with 89% of routinely 
documented clinical pneumonia patients having an oxygen  
saturation30. Despite access to pulse oximetry, children in need 
of oxygen were still not effectively treated. Unreliable power 
supplies have been repeatedly reported as a barrier to effective  
oxygen delivery in LMICs31, and we observed cases where this 
contributed to child deaths. However, oxygen provision with  
cylinders and back-up power or solar-powered oxygen systems 
should allow for solutions to this issue32. It is important that 
investment in oxygen systems consider wider targeting of pulse  
oximetry screening, on-going mentorship and supervision, equip-
ment maintenance, and locally appropriate power solutions  
to maximise impact33.

Our study had three key limitations. Firstly, we only considered  
caregiver perspectives of the circumstances surrounding their 
child’s death and were unable to verify clinical details (e.g.  
oxygen). Secondly, while the narratives were purposefully  
collected in an unstructured manner, we were unable to distinguish  
if the absence of reporting means it didn’t happen, was not  
stated by the caregiver, or not documented by the fieldwork-
ers. As caregivers narrated the story of the child’s death from 
their own perspective, it may be subject to both recall and social  
desirability biases. Thirdly, not all of the deaths defined as  
suspected pneumonia are necessarily due to pneumonia and we 
may have missed pneumonia deaths. There were clear overlaps  
in the narratives between pneumonia, malaria and asthma. Given 
most deaths were assigned as ‘pneumonia’ by InterVA, which 
is designed to give population level cause-specific mortality  
fractions, pneumonia-specific conclusions should be interpreted 
with caution.

Paediatric pneumonia is a complex condition, requiring a  
whole systems perspective, covering protect and prevent inter-
ventions, through to quality delivery of healthcare services. We  
observed shortfalls across this spectrum, but particularly around 

missed opportunities to better manage cases which presented 
to healthcare. Most caregivers brought their child to healthcare,  
and many sought care multiple times from different healthcare 
providers, suggesting sub-optimal pneumonia case management. 
Improved implementation of existing iCCM and IMCI proto-
cols with feedback and accountability systems are needed, in  
conjunction with further research on optimised diagnosis, treat-
ment and referral approaches in primary care, to reduce paediatric  
pneumonia deaths.

Data availability
Underlying data
Harvard Dataverse: Replication Data for: “Care-seeking pat-
terns amongst suspected paediatric pneumonia deaths in rural  
Malawi: a mixed method study”

https://doi.org/10.7910/DVN/66YIME34

This project contains the following underlying data:
•  VA_OH_CleanRepositoryData.xls (Fully anonymised 

quantitative data used in analysis.)

Data are available under the terms of the Creative Commons 
Zero "No rights reserved" data waiver (CC0 1.0 Public domain  
dedication).

The open narratives cannot be sufficiently anonymised, as 
they contain detailed accounts of individual death events with  
locations, dates, demographic and clinical details. These are  
therefore not available in an open repository. For researchers 
wishing to duplicate or re-analyse these data for data for research 
purposes only, contact Dr Carina King (carina.king@ki.se)  
or Prof. Neil French (N.French@liverpool.ac.uk), to discuss the 
signing of a data sharing agreement, following review by the 
National Health Sciences Research Ethics Committee in Malawi 
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Acknowledgements
We would like to thank the communities and families  
participating in the study, the key informants for volunteer-
ing their time and the Traditional Authorities of Mchinji district 
and Chilumba, Karonga district for their support. We are very  
grateful for the hard work of our field and data staff. We thank 
the other VacSurv Consortium members for their advice: Nigel 
Cunliffe (University of Liverpool); Rob Heyderman and Anthony  
Costello (University College London); Osamu Nakagomi  
(University of Nagasaki); Charles Mwansambo (Ministry of 
Health Malawi); Sonia Lewycka (Oxford University); Jacqueline 
E. Tate and Umesh D. Parashar (Centers for Disease Control &  
Prevention, Atlanta, GA, USA) Cynthia Whitney (Emory  
University) Jennifer Verani (The National Center for Immunization  
and Respiratory Diseases, Centers for Disease Control &  
Prevention, Atlanta, GA, USA) The findings and conclusions 
in this report are those of the authors and do not necessarily  
represent the official position of the US Centers for Disease  
Control and Prevention.

Page 11 of 19

Gates Open Research 2021, 4:178 Last updated: 06 MAY 2021

https://doi.org/10.7910/DVN/66YIME
mailto:carina.king@ki.se
mailto:N.French@liverpool.ac.uk
mailto:infor@ncst.mw


References

1.  GBD 2017 Lower Respiratory Infections Collaborators: Quantifying risks 
and interventions that have affected the burden of lower respiratory 
infections among children younger than 5 years: an analysis for the Global 
Burden of Disease Study 2017. Lancet Infect Dis. 2020; 20(1): 60–79.  
PubMed Abstract | Publisher Full Text | Free Full Text 

2.  Sonego M, Pellegrin MC, Becker G, et al.: Risk Factors for Mortality from 
Acute Lower Respiratory Infections (ALRI) in Children under Five Years of 
Age in Low and Middle-Income Countries: A Systematic Review and Meta-
Analysis of Observational Studies. PLoS One. 2015; 10(1): e0116380.  
PubMed Abstract | Publisher Full Text | Free Full Text 

3.  Blomstedt Y, Bhutta ZA, Dahlstrand J, et al.: Partnerships for child health: 
capitalising on links between the sustainable development goals. BMJ. 
2018; 360: k125.  
PubMed Abstract | Publisher Full Text 

4.  Bhutta ZA, Das JK, Walker N, et al.: Interventions to address deaths from 
childhood pneumonia and diarrhoea equitably: what works and at what 
cost? Lancet. 2013; 381(9875): 1417–1429.  
PubMed Abstract | Publisher Full Text 

5.  Bjornstad E, Preidis GA, Lufesi N, et al.: Determining the quality of IMCI 
pneumonia care in Malawian children. Paediatr Int Child Health. 2014; 34(1): 
29–36.  
PubMed Abstract | Publisher Full Text | Free Full Text 

6.  Uwemedimo OT, Lewis TP, Essien EA, et al.: Distribution and determinants of 
pneumonia diagnosis using Integrated Management of Childhood Illness 
guidelines: a nationally representative study in Malawi. BMJ Global Health. 
2018; 3(2): e000506.  
PubMed Abstract | Publisher Full Text | Free Full Text 

7.  Druetz T, Siekmans K, Goossens S, et al.: The community case management 
of pneumonia in Africa: a review of the evidence. Health Policy Plan. 2013; 
30(2): 253–266.  
PubMed Abstract | Publisher Full Text | Free Full Text 

8.  Kobayashi M, Mwandama D, Nsona H, et al.: Quality of Case Management 
for Pneumonia and Diarrhea Among Children Seen at Health Facilities in 
Southern Malawi. Am J Trop Med Hyg. 2017; 96(5): 1107–1116.  
PubMed Abstract | Publisher Full Text | Free Full Text 

9.  Kruk ME, Gage AD, Arsenault C, et al.: High-quality health systems in the 
Sustainable Development Goals era: time for a revolution. Lancet Glob 
Health. 2018; 6(11): e1196–e1252.  
PubMed Abstract | Publisher Full Text | Free Full Text 

10.  Kallander K, Hildenwall H, Waiswa P, et al.: Delayed care seeking for fatal 
pneumonia in children aged under five years in Uganda: a case-series 
study. Bull World Health Organ. 2008; 86(5): 332–338.  
PubMed Abstract | Publisher Full Text | Free Full Text 

11.  Geldsetzer P, Williams TC, Kirolos A, et al.: The Recognition of and Care 
Seeking Behaviour for Childhood Illness in Developing Countries: A 
Systematic Review. PLoS One. 2014; 9(4): e93427.  
PubMed Abstract | Publisher Full Text | Free Full Text 

12.  Thaddeus S, Maine D: Too far to walk: Maternal mortality in context. Soc Sci 
Med. 1994; 38(8): 1091–1110.  
PubMed Abstract | Publisher Full Text 

13.  Kalter HD, Salgado R, Babille M, et al.: Social autopsy for maternal and child 
deaths: a comprehensive literature review to examine the concept and the 
development of the method. Popul Health Metr. 2011; 9: 45.  
PubMed Abstract | Publisher Full Text | Free Full Text 

14.  Bar-Zeev N, Kapanda L, King C, et al.: Methods and challenges in measuring 
the impact of national pneumococcal and rotavirus vaccine introduction 
on morbidity and mortality in Malawi. Vaccine. 2015; 33(23): 2637–2645. 
PubMed Abstract | Publisher Full Text | Free Full Text 

15.  Loh P, Fottrell E, Beard J, et al.: The Added Value of An Open Narrative in 
Verbal Autopsies – A Mixed-Methods Evaluation from Malawi. PREPRINT. 
[Version 1]. 2020.  
Publisher Full Text 

16.  Hartung C, Lerer A, Anokwa Y, et al.: Open data kit: tools to build information 
services for developing regions. Presented at: Proceedings of the 4th ACM/IEEE 
International Conference on Information and Communication Technologies and 
Development; London, United Kingdom. 2010; 2369236.  
Publisher Full Text 

17.  World Health Organization: Verbal Autopsy Standards: The 2012 WHO verbal 

autopsy instrument (Release Candidate 1). Geneva, Switzerland; WHO. 2012. 
Reference Source

18.  Claeson M, Waldman R: The evolution of child health programmes in 
developing countries: from targeting diseases to targeting people. Bull 
World Health Organ. 2000; 78: 1234–1255.  
PubMed Abstract | Free Full Text 

19.  Gale NK, Heath G, Cameron E, et al.: Using the framework method for the 
analysis of qualitative data in multi-disciplinary health research. BMC Med 
Res Methodol. 2013; 13(1): 117.  
PubMed Abstract | Publisher Full Text | Free Full Text 

20.  Hooli S, Colbourn T, Lufesi N, et al.: Predicting Hospitalised Paediatric Pneumonia 
Mortality Risk: An External Validation of RISC and mRISC, and Local Tool 
Development (RISC-Malawi) from Malawi. PLoS One. 2016; 11(12): e0168126.  
PubMed Abstract | Publisher Full Text | Free Full Text 

21.  Khera R, Jain S, Lodha R, et al.: Gender bias in child care and child health: 
global patterns. Arch Dis Child. 2014; 99(4): 369–374.  
PubMed Abstract | Publisher Full Text 

22.  McCollum ED, Ginsburg AS: Outpatient Management of Children With World 
Health Organization Chest Indrawing Pneumonia: Implementation Risks 
and Proposed Solutions. Clin Infect Dis. 2017; 65(9): 1560–1564.  
PubMed Abstract | Publisher Full Text | Free Full Text 

23.  Guenther T, Mopiwa G, Nsona H, et al.: Feasibility of implementing the World 
Health Organization case management guideline for possible serious 
bacterial infection among young infants in Ntcheu district, Malawi. PLoS 
One. 2020; 15(4): e0229248.  
PubMed Abstract | Publisher Full Text | Free Full Text 

24.  Källander K, Counihan H, Cerveau T, et al.: Barriers on the pathway to 
survival for children dying from treatable illnesses in Inhambane province, 
Mozambique. J Glob Health. 2019; 9(1): 010809.  
PubMed Abstract | Publisher Full Text | Free Full Text 

25.  Zalisk K, Guenther T, Prosnitz D, et al.: Achievements and challenges of 
implementation in a mature iCCM programme: Malawi case study. J Glob 
Health. 2019; 9(1): 010807.  
PubMed Abstract | Publisher Full Text | Free Full Text 

26.  World Health Organization: Standards for improving quality of maternal 
and newborn care in health facilities. Geneva, Switzerland: WHO. 2016. 
Reference Source

27.  Selsto A: In-hospital child mortality and associations with care-seeking 
prior to hospital admission in rural Malawi. Karolinska Institutet; 2020. 

28.  Rowe AK, Rowe SY, Peters DH, et al.: Effectiveness of strategies to improve 
health-care provider practices in low-income and middle-income countries: 
a systematic review. Lancet Glob Health. 2018; 6(11): e1163–e1175.  
PubMed Abstract | Publisher Full Text | Free Full Text 

29.  Sessions KL, Ruegsegger L, Mvalo T, et al.: Focus group discussions on 
low-flow oxygen and bubble CPAP treatments among mothers of young 
children in Malawi: a CPAP IMPACT substudy. BMJ Open. 2020; 10(5): e034545. 
PubMed Abstract | Publisher Full Text | Free Full Text 

30.  McCollum ED, Nambiar B, Deula R, et al.: Impact of the 13-Valent 
Pneumococcal Conjugate Vaccine on Clinical and Hypoxemic Childhood 
Pneumonia over Three Years in Central Malawi: An Observational Study. 
PLoS One. 2017; 12(1): e0168209.  
PubMed Abstract | Publisher Full Text | Free Full Text 

31.  Graham H, Tosif S, Gray A, et al.: Providing oxygen to children in hospitals: a 
realist review. Bull World Health Organ. 2017; 95(4): 288–302.  
PubMed Abstract | Publisher Full Text | Free Full Text 

32.  Hawkes MT, Conroy AL, Namasopo S, et al.: Solar-Powered Oxygen Delivery 
in Low-Resource Settings: A Randomized Clinical Noninferiority Trial. JAMA 
Pediatrics. 2018; 172(7): 694–696.  
PubMed Abstract | Publisher Full Text | Free Full Text 

33.  Bakare AA, Graham H, Ayede AI, et al.: Providing oxygen to children and 
newborns: a multi-faceted technical and clinical assessment of oxygen 
access and oxygen use in secondary-level hospitals in southwest Nigeria. 
Int Health. 2019.  
PubMed Abstract | Publisher Full Text | Free Full Text 

34.  King C: Replication Data for: “Care-seeking patterns amongst suspected 
paediatric pneumonia deaths in rural Malawi: – a mixed methods study. 
Harvard Dataverse, V1. 2020.  
http://www.doi.org/10.7910/DVN/66YIME

Page 12 of 19

Gates Open Research 2021, 4:178 Last updated: 06 MAY 2021

http://www.ncbi.nlm.nih.gov/pubmed/31678026
http://dx.doi.org/10.1016/S1473-3099(19)30410-4
http://www.ncbi.nlm.nih.gov/pmc/articles/7185492
http://www.ncbi.nlm.nih.gov/pubmed/25635911
http://dx.doi.org/10.1371/journal.pone.0116380
http://www.ncbi.nlm.nih.gov/pmc/articles/4312071
http://www.ncbi.nlm.nih.gov/pubmed/29363500
http://dx.doi.org/10.1136/bmj.k125
http://www.ncbi.nlm.nih.gov/pubmed/23582723
http://dx.doi.org/10.1016/S0140-6736(13)60648-0
http://www.ncbi.nlm.nih.gov/pubmed/24091151
http://dx.doi.org/10.1179/2046905513Y.0000000070
http://www.ncbi.nlm.nih.gov/pmc/articles/4424282
http://www.ncbi.nlm.nih.gov/pubmed/29662688
http://dx.doi.org/10.1136/bmjgh-2017-000506
http://www.ncbi.nlm.nih.gov/pmc/articles/5898357
http://www.ncbi.nlm.nih.gov/pubmed/24371218
http://dx.doi.org/10.1093/heapol/czt104
http://www.ncbi.nlm.nih.gov/pmc/articles/4325533
http://www.ncbi.nlm.nih.gov/pubmed/28500813
http://dx.doi.org/10.4269/ajtmh.16-0945
http://www.ncbi.nlm.nih.gov/pmc/articles/5417203
http://www.ncbi.nlm.nih.gov/pubmed/30196093
http://dx.doi.org/10.1016/S2214-109X(18)30386-3
http://www.ncbi.nlm.nih.gov/pmc/articles/7734391
http://www.ncbi.nlm.nih.gov/pubmed/18545734
http://dx.doi.org/10.2471/BLT.07.049353
http://www.ncbi.nlm.nih.gov/pmc/articles/2647445
http://www.ncbi.nlm.nih.gov/pubmed/24718483
http://dx.doi.org/10.1371/journal.pone.0093427
http://www.ncbi.nlm.nih.gov/pmc/articles/3981715
http://www.ncbi.nlm.nih.gov/pubmed/8042057
http://dx.doi.org/10.1016/0277-9536(94)90226-7
http://www.ncbi.nlm.nih.gov/pubmed/21819605
http://dx.doi.org/10.1186/1478-7954-9-45
http://www.ncbi.nlm.nih.gov/pmc/articles/3160938
http://www.ncbi.nlm.nih.gov/pubmed/25917672
http://dx.doi.org/10.1016/j.vaccine.2015.04.053
http://www.ncbi.nlm.nih.gov/pmc/articles/4441035
http://dx.doi.org/10.21203/rs.3.rs-29178/v1
http://dx.doi.org/10.1145/2369220.2369236
https://www.who.int/healthinfo/statistics/WHO_VA_2012_RC1_Instrument.pdf
http://www.ncbi.nlm.nih.gov/pubmed/11100618
http://www.ncbi.nlm.nih.gov/pmc/articles/2560618
http://www.ncbi.nlm.nih.gov/pubmed/24047204
http://dx.doi.org/10.1186/1471-2288-13-117
http://www.ncbi.nlm.nih.gov/pmc/articles/3848812
http://www.ncbi.nlm.nih.gov/pubmed/28030608
http://dx.doi.org/10.1371/journal.pone.0168126
http://www.ncbi.nlm.nih.gov/pmc/articles/5193399
http://www.ncbi.nlm.nih.gov/pubmed/24344176
http://dx.doi.org/10.1136/archdischild-2013-303889
http://www.ncbi.nlm.nih.gov/pubmed/29020216
http://dx.doi.org/10.1093/cid/cix543
http://www.ncbi.nlm.nih.gov/pmc/articles/5850637
http://www.ncbi.nlm.nih.gov/pubmed/32287262
http://dx.doi.org/10.1371/journal.pone.0229248
http://www.ncbi.nlm.nih.gov/pmc/articles/7156088
http://www.ncbi.nlm.nih.gov/pubmed/31275569
http://dx.doi.org/10.7189/jogh.09.010809
http://www.ncbi.nlm.nih.gov/pmc/articles/6596358
http://www.ncbi.nlm.nih.gov/pubmed/31263552
http://dx.doi.org/10.7189/jogh.09.010807
http://www.ncbi.nlm.nih.gov/pmc/articles/6594665
https://www.who.int/docs/default-source/mca-documents/advisory-groups/quality-of-care/standards-for-improving-quality-of-maternal-and-newborn-care-in-health-facilities.pdf?sfvrsn=3b364d8_2
http://www.ncbi.nlm.nih.gov/pubmed/30309799
http://dx.doi.org/10.1016/S2214-109X(18)30398-X
http://www.ncbi.nlm.nih.gov/pmc/articles/6185992
http://www.ncbi.nlm.nih.gov/pubmed/32404389
http://dx.doi.org/10.1136/bmjopen-2019-034545
http://www.ncbi.nlm.nih.gov/pmc/articles/7228516
http://www.ncbi.nlm.nih.gov/pubmed/28052071
http://dx.doi.org/10.1371/journal.pone.0168209
http://www.ncbi.nlm.nih.gov/pmc/articles/5215454
http://www.ncbi.nlm.nih.gov/pubmed/28479624
http://dx.doi.org/10.2471/BLT.16.186676
http://www.ncbi.nlm.nih.gov/pmc/articles/5407252
http://www.ncbi.nlm.nih.gov/pubmed/29800014
http://dx.doi.org/10.1001/jamapediatrics.2018.0228
http://www.ncbi.nlm.nih.gov/pmc/articles/6137508
http://www.ncbi.nlm.nih.gov/pubmed/30916340
http://dx.doi.org/10.1093/inthealth/ihz009
http://www.ncbi.nlm.nih.gov/pmc/articles/6964224
http://www.doi.org/10.7910/DVN/66YIME


Open Peer Review
Current Peer Review Status:   

Version 1

Reviewer Report 22 January 2021

https://doi.org/10.21956/gatesopenres.14424.r30179

© 2021 Gill C. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Christopher J. Gill   
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The authors present a useful mixed methods analysis of verbal autopsy data collected In Malawi 
among children who died of suspected pneumonia. Overall, the methodology was rigorous and 
logical and I only had a few queries around areas that were not quite clear. The conclusions drawn 
were persuasive and consistent with similar analyses regarding the role of delays in care seeking.  
 
Minor comments/queries:

I wasn’t clear about why a free text narrative was not done in all verbal autopsies. The 
authors mention that there were theoretical concerns about the impact of the interview 
(leading to the narrative) on data quality and rapport with the person being interviewed.  
However, the free text narrative typically occurs at the end of the VA interview, so I’m not 
clear how this could then affect the rest of the interview, which should have occurred 
already. I don’t see this as a source of bias, since it was driven by randomization. But it did 
reduce the information available to the team in half of the children. Please explain this 
further.  
 

1. 

Table 2 refers to ‘reported signs’ as part of the pneumonia classification process. However it 
is not clear what this means. Earlier in the methods the authors mention use of several of 
the VA questions as being part of the classification strategy, but the terminology ‘signs’ is 
not used there. Please clarify.  
 

2. 

Minor issue, explain what ‘attended hospital’ means.  
 

3. 

I’m curious about the much higher proportion of home deaths among infants. Is that 
because there is a tendency against care seeking? Is it that signs of Pna are often subtle and 
therefore easily missed in infants? Is it that progression to death is more rapid? Or 
possibly a combination of these factors? Please comment. 

4. 
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Is the study design appropriate and is the work technically sound?
Yes

Are sufficient details of methods and analysis provided to allow replication by others?
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If applicable, is the statistical analysis and its interpretation appropriate?
Yes

Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Pediatric pneumonia and respiratory infections

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.

Author Response 01 Mar 2021
Carina King, Karolinska Institute, Stockholm, Sweden 

1. I wasn’t clear about why a free text narrative was not done in all verbal autopsies. The 
authors mention that there were theoretical concerns about the impact of the interview 
(leading to the narrative) on data quality and rapport with the person being interviewed.  
However, the free text narrative typically occurs at the end of the VA interview, so I’m not 
clear how this could then affect the rest of the interview, which should have occurred 
already. I don’t see this as a source of bias, since it was driven by randomization. But it did 
reduce the information available to the team in half of the children. Please explain this 
further.  
Response: The randomisation to have an open narrative or not was done as an opportunistic 
embedded study to explore the role of narratives in the process of verbal autopsies. While the 
standard WHO VA tool includes a narrative, this is optional and often not analysed when cause of 
death is assigned using automated methods. In this study we had decided to conduct the open 
narrative at the start of the VA interview. We have published a paper which reports our findings 
on this separate research question, and reference this in the text. 
  
2. Table 2 refers to ‘reported signs’ as part of the pneumonia classification process. 
However, it is not clear what this means. Earlier in the methods the authors mention use of 
several of the VA questions as being part of the classification strategy, but the terminology 
‘signs’ is not used there. Please clarify.  
Response: Reported signs in Table 2 refers to the caregiver responding “yes” to the child having a 
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cough and difficulty breathing in the two weeks prior to death. We have updated the label in the 
table to use the same language as the methods. 
 
3. Minor issue, explain what ‘attended hospital’ means.  
Response: This means they went to hospital, but were not necessarily admitted. We have 
rephrased to “visited hospital” and hope this is clearer language. 
  
4. I’m curious about the much higher proportion of home deaths among infants. Is that 
because there is a tendency against care seeking? Is it that signs of Pna are often subtle and 
therefore easily missed in infants? Is it that progression to death is more rapid? Or 
possibly a combination of these factors? Please comment. 
Response: This is a really important point, and one which we can only make general comments 
and reflections on. Rates of care-seeking were similar between infants and older children, but we 
saw higher rates of hospitalisation and oxygen treatment in the older age group. There are 
several reasons this may be, firstly that signs of severe respiratory distress were more easily 
recognised in older children (aided by children being able to say how they are feeling). Secondly, 
when pulse oximetry is available, it is generally easier to get measurements on older children. It 
may be that hypoxaemia in older children was identified more often. This is especially important 
as we’ve seen in this setting before that a lot of hypoxemic children are missed according to 
current IMCI guidelines (e.g. McCollum et al., 2016). Finally, there may be cultural perceptions 
around care and illness in different age groups that we have not accounted for. Further work is 
definitely warranted to understand motivations, decision making processes and bottlenecks in 
care-seeking pathways, across a range of contexts. In particular, a study which explores how 
different clinical signs of pneumonia are recorded across age groups and whether they are seen 
are equally serious by both caregivers and healthcare workers would be valuable.  
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This is a very well written and very important article with comprehensive data from a study using 
verbal autopsy approach described by WHO. The limitations of this approach are well described.  
 
I think a table of the components and indicators of the Pathway to Survival would have been good 
to include so it could be compared to the components chosen for this analysis especially as 
although the data was collected by open narrative they were coded by predetermined themes' 
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There is a strong description in this paper of what care people sought but little information of why 
they sought care in those places. The diagram explaining the care seeking behaviour was very 
interesting but is limited in its explanation of why people sought care where they did and what 
were the actual pathways chosen. For example if a person sought care from a traditional healer in 
the first instance where did they go to seek care in the second instance. The belief that medicine is 
magic and cure will be immediate in my experience leads to going from one care provider to 
another with prescription of multiple medications and then decision by the care giver of those 
they can afford to buy and administer causing possible toxicity in the child as well as under dosing 
of the appropriate therapy. 
 
In the first question I think the recognition of illness should not of excluded witchcraft or curses as 
this is an important issue around care seeking especially as some people sought care from 
traditional healers. 
 
No mention in the accounts of seeking care from shops and pharmacies which are a common 
source of care seeking ( cheap and available at all time of day). 
 
The low number of people who sought care from community health workers is interesting but the 
reason for this is not explained. 
 
It would be interesting to know how many caregivers of children sought care from community 
health workers whose children did not die  to compare with the health seeking behavior of 
children with symptoms of pneumonia who did die. 
 
The data does not clearly show what percentage of the children had risk factors associated with 
death although some of these are described such as prematurity failure to thrive etc.  
 
The attribution of asthma is also very interesting. Asthma is not frequently diagnosed or treated in 
LMICs also non infectious causes of difficulty breathing like bronchiolitis which if not treated 
correctly can lead to death. 
 
Training of health care workers especially at hospital level in use of supportive measure like use of 
pulse oximetry, oxygen and bronchodilators needs to be improved as well as what was not fully 
emphasized is triage at the health facility level to make sure that severely ill children receive 
urgent care when they arrive at the hospital.
 
Is the work clearly and accurately presented and does it cite the current literature?
Yes

Is the study design appropriate and is the work technically sound?
Yes

Are sufficient details of methods and analysis provided to allow replication by others?
Partly

If applicable, is the statistical analysis and its interpretation appropriate?
Yes
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Are all the source data underlying the results available to ensure full reproducibility?
Yes

Are the conclusions drawn adequately supported by the results?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: I am a retired Community Paediatrician. I have worked for 10 years in the field 
with MSF and 11 years with Maria Consortium mainly in the field of infectious disease and child 
health

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.

Author Response 01 Mar 2021
Carina King, Karolinska Institute, Stockholm, Sweden 

I think a table of the components and indicators of the Pathway to Survival would have been 
good to include so it could be compared to the components chosen for this analysis 
especially as although the data was collected by open narrative they were coded by 
predetermined themes. 
Response: We have now added a sentence to the methods to highlight the components of the 
framework which we did not include in the data extraction. These were mostly around contextual 
wellbeing factors, rather than the indicators for care-seeking and actions taken.  
 
There is a strong description in this paper of what care people sought but little information 
of why they sought care in those places. The diagram explaining the care seeking behaviour 
was very interesting but is limited in its explanation of why people sought care where they 
did and what were the actual pathways chosen. For example if a person sought care from a 
traditional healer in the first instance where did they go to seek care in the second instance. 
The belief that medicine is magic and cure will be immediate, in my experience leads to 
going from one care provider to another with prescription of multiple medications and then 
decision by the care giver of those they can afford to buy and administer, causing possible 
toxicity in the child as well as under dosing of the appropriate therapy. 
Response: This is an excellent point, and the access of different care for different motivations 
happening concurrently has been described in Malawi previously. Reasons for this have been that 
some causes of illness need to be treated with traditional medicine, or when treatments do not 
seem to be working other forms of care are sought. However, in this study we did not probe 
around motivations for the decisions made, and reasoning or motivations for care-seeking 
actions was not something which emerged from the narratives. We would love to see more in-
depth research into this topic area however, to ensure health systems are responsive to 
communities.   
 
In the first question I think the recognition of illness should not of excluded witchcraft or 
curses as this is an important issue around care seeking especially as some people sought 
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care from traditional healers. 
Response: In the caregiver recognition of illness, we accepted any plausible clinical symptom 
(e.g. fever, cough) and phrases such as “the child was sick”. These non-specific terms may cover 
illnesses perceived to be either due to medical causes or witchcraft, and we did not attempt to 
differentiate. However, we did not actively classify text such as “the child was cursed” as a 
recognition of illness. Checking the data, there was one narrative where the caregiver reported 
the child had been cursed (“njazi”) and was coded as no illness recognised as no further signs or 
symptoms was given. 
 
No mention in the accounts of seeking care from shops and pharmacies which are a 
common source of care seeking (cheap and available at all time of day). 
Response: This is a great observation, and to confirm care-seeking from pharmacy shops was 
not explicitly mentioned in the narratives. In the context, care is provided free at government 
health facilities, and at the time of the study, private facilities and pharmacies within rural 
settings were relatively uncommon. We have added a statement to make this explicit in the text.  
 
The low number of people who sought care from community health workers is interesting 
but the reason for this is not explained. 
Response: As in the response above we did not probe around motivations for care-seeking 
decisions. However, we agree that in this context with well-established community care it would 
be valuable to understand when and why caregivers would seek care in the community versus 
travelling to health centres or the district hospital, which were common. 
 
It would be interesting to know how many caregivers of children sought care from 
community health workers whose children did not die to compare with the health seeking 
behavior of children with symptoms of pneumonia who did die. 
Response: This is a limitation of the data we had available. We did not actively follow-up children 
who had pneumonia and survived, so do not have a corresponding dataset for surviving children 
to compare. This analysis however would be valuable to try and identify if care-seeking pathways 
diverge at any point, and therefore identify the key bottlenecks. 
 
The data does not clearly show what percentage of the children had risk factors associated 
with death although some of these are described such as prematurity failure to thrive etc.  
Response: We have now added this in the results. 
 
The attribution of asthma is also very interesting. Asthma is not frequently diagnosed or 
treated in LMICs also non-infectious causes of difficulty breathing like bronchiolitis which if 
not treated correctly can lead to death. 
Response: Yes, this was a really interesting finding and through more informal discussions seems 
that more chronic difficulties in breathing are talked about as asthma but more acute issues are 
pneumonia. This does raise questions on how we can improve both the diagnosis and 
management of asthma, when there has been a lot of focus on diagnosing and treating 
infections within primary care settings. 
 
Training of health care workers especially at hospital level in use of supportive measure like 
use of pulse oximetry, oxygen and bronchodilators needs to be improved as well as what 
was not fully emphasized is triage at the health facility level to make sure that severely ill 
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children receive urgent care when they arrive at the hospital. 
Response: We fully agree with this, and have amended the text in the manuscript to make this 
point about improved triage.  
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