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ABSTRACT
Objectives  We aimed to assess the prevalence, 
presentation and referral patterns of children with acute 
illness attending primary health centres (PHCs) in a low-
resource setting.
Design, setting and participants  We conducted a 
secondary analysis of ASPIRE. Children presenting at eight 
PHCs in urban Blantyre district in southern Malawi with 
both recorded clinician and mHealth (non-clinician) triage 
data were included, and patient records from different 
data collection points along the patient healthcare seeking 
pathway were consolidated and analysed.
Results  Between April 2017 and September 2018, a 
total of 204 924 children were triaged, of whom 155 931 
had both recorded clinician and mHealth triage data. The 
most common presenting symptoms at PHCs were fever 
(0.3%), cough (0.2%) and difficulty breathing (0.2%). The 
most common signs associated with referral for under-5 
children were trauma (26.7%) and temperature (7.4%). 
The proportion of emergency and priority clinician triage 
were highest among young infants <2 months (0.2% 
and 81.4%, respectively). Of the 3004 referrals (1.9%), 
1644 successfully reached the referral facility (54.7%). 
Additionally, 372 children were sent home from PHC who 
subsequently self-referred to the referral facility (18.7%).
Conclusions  Fever and respiratory symptoms were the 
most common presenting symptoms, and trauma was 
the most common reason for referral. Rates of referral 
were low, and of successful referral were moderate. 
Self-referrals constituted a substantial proportion of 
attendance at the referral facility. Reducing gaps in care 
and addressing dropouts as well as self-referrals along the 
referral pathway could improve child health outcomes.

INTRODUCTION
The leading global cause of mortality in chil-
dren under 5 years is preventable infections, 
namely pneumonia and diarrhoea,1 and 
WHO developed the Integrated Manage-
ment of Childhood Illness (IMCI)2 to reduce 
mortality due to these causes. The guidelines 
provided by IMCI, the integrated Commu-
nity Case Management (iCCM)3 and Emer-
gency Triage Assessment and Treatment 
(ETAT)4 are part of a comprehensive effort 
to improve the quality of care of ill children 

at different levels of the health system in low-
resource settings, and to promote access and 
early initiation of the first-line treatment or 
referral of severe cases to inpatient facilities, 
and to reduce mortality.5–7

Referral is a critical component of the IMCI 
strategy, intended to recognise children with 
severe conditions and ensure appropriate 
management and optimise quality care at 
the proper level of the health system.8 9 In 
Malawi, in 2013–2014, only 3.5% of hospitals 
were equipped to provide basic paediatric 
emergency care in a national facility census.10 
In low-resource settings in sub-Saharan 
Africa prior to the implementation of IMCI, 
<2% of children presenting at primary level 
facilities were referred8 11; after the intro-
duction of IMCI, referral rates for chil-
dren were 6%–20%.12 Challenges with the 
referral pathway range from parental educa-
tion9 13 to communication,9 transport,9 14–16 
and cost.14 16 Therefore, for children who 
have been referred, successful referral (ie, 
arrival at the referral facility) has been docu-
mented to be as low as 28%.16

While social factors affect presentation at 
and referrals from primary health centres 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ This study prospectively and systematically quan-
tifies child acute illness presentation and referral 
patterns in an urban district setting in sub-Saharan 
Africa.

	⇒ Analyses a mHealth triage and surveillance dataset 
of 155 931 children.

	⇒ Leverages a mHealth patient surveillance system 
that tracked those successfully referred to the re-
ferral facility, as well as patients that presented to 
primary health centres, were sent home and then 
later self-referred to the referral facility.

	⇒ Limitations were those inherent in a mHealth sur-
veillance system reliant on existing healthcare 
workers rather than research-trained staff, including 
issues of data completeness.
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(PHCs), the clinical features, healthcare utilisation and 
referral patterns in this setting have been poorly quanti-
fied. Elucidating these features can help identify where to 
allocate scarce resources, and reduce inequities in access. 
We sought to determine the most common features of 
acute illness among children presenting to PHCs in an 
urban, low-resource setting within reasonable proximity 
to a referral facility, and what features are related to 
referral and successful referral by age group.

METHODS
Study design, setting and participants
The current study is a secondary analysis of data from 
the Achieving Sustainable Primary Improvement and 
Engagement in health (ASPIRE) project. At the primary 
level in Malawi, clinical care is provided by clinically 
trained health workers (clinicians, nurses, medical assis-
tants) and non-clinically trained health workers (health 

surveillance assistants, security guards and other health 
centre staff). Human resource shortages mean that non-
clinically trained health workers are often required to fill 
the gaps in service provision.

ASPIRE implemented a mobile health (mHealth) 
triage algorithm based on Emergency Triage and Treat-
ment (ETAT) for primary-level care. For ASPIRE, non-
clinical health workers positioned at both PHCs and 
the referral facility (Queen Elizabeth Central Hospital 
– QECH) were trained and used the mHealth algorithm 
to document the characteristics of all patients up to 14 
years of age, including their symptoms, investigations, 
triage outcomes and referral statuses as they presented 
at these sites in urban Blantyre. As part of the same PHC 
visit, data were first collected by the non-clinical health 
worker using the mHealth application (mHealth triage), 
and then separately by the clinical health worker (clini-
cian triage).

Figure 1  ASPIRE flow diagram of triage and referral from primary health centre to tertiary facility, by age group.
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Table 1  Main characteristics of children attending primary health centre

Characteristics

Total <2 months 2–12 months >1–5 years >5 years

n=155 931 % n=3654 % n=58 337 % n=52 064 % n=41 876 %

Male 77 915 50.0 1889 51.7 29 885 51.2 26 204 50.3 19 937 47.6

Weight, kg (mean | SD) 15.34 8.33 4.09 1.22 8.48 2.39 13.74 3.42 24.59 7.18

PHC mHealth triage

 � Emergency 392 0.3 19 0.5 162 0.3 136 0.3 75 0.2

 � Priority 48 248 30.9 2974 81.4 15 694 26.9 16 912 32.5 12 668 30.3

 � Queue 107 291 68.8 661 18.1 42 481 72.8 35 016 67.3 29 133 69.6

PHC clinician triage

 � Emergency 186 0.1 7 0.2 78 0.1 57 0.1 44 0.1

 � Priority 33 633 21.6 2005 54.9 11 370 19.5 11 564 22.2 8694 20.8

 � Queue 122 112 78.3 1642 44.9 46 889 80.4 40 443 77.7 33 138 79.1

PHC symptoms

 � Fever 515 0.3 23 0.7 231 0.4 166 0.3 93 0.2

 � Convulsions 100 0.1 1 <0.1 26 <0.1 46 0.1 27 0.1

 � Diarrhoea 149 0.1 1 <0.1 86 0.1 37 0.1 25 0.1

 � Vomiting 271 0.2 9 0.2 127 0.2 85 0.2 50 0.1

 � Cough 340 0.2 24 0.7 201 0.3 74 0.1 41 0.1

 � Difficulty breathing 309 0.2 26 0.7 199 0.3 65 0.1 19 <0.1

 � Rash 102 0.1 5 0.1 26 <0.1 35 0.1 36 0.1

 � Pallor 37 <0.1 1 <0.1 10 <0.1 19 <0.1 7 <0.1

 � Jaundice 13 <0.1 2 0.1 3 <0.1 5 <0.1 3 <0.1

 � Oedema 27 <0.1 0 0 10 <0.1 11 <0.1 6 <0.1

 � Urination problems 13 <0.1 3 0.1 1 <0.1 6 <0.1 3 <0.1

 � Feeding problems 97 0.1 5 0.1 46 0.1 27 0.1 19 <0.1

 � Other 1498 1.0 50 1.4 227 0.4 557 1.1 664 1.6

PHC laboratory test 503 0.3 10 0.3 203 0.3 168 0.3 122 0.3

 � Haemoglobin 46 <0.1 1 <0.1 11 <0.1 20 <0.1 14 <0.1

 � Glucose 7 <0.1 0 0 1 <0.1 4 <0.1 2 <0.1

 � MPS 16 <0.1 0 0 3 <0.1 9 <0.1 4 <0.1

 � MRDT 483 0.3 9 0.2 201 0.3 159 0.3 114 0.3

 � Urine 4 <0.1 0 0 0 0 3 <0.1 1 <0.1

PHC outcome

 � Admitted to short stay 181 0.1 3 0.1 67 0.1 62 0.1 49 0.1

 � Referred after triage 2487 1.6 109 3.0 562 1.0 846 1.6 970 2.3

 � Referred after short stay 517* 0.3 28 0.8 128 0.2 188 0.4 173 0.4

 � Total referred from HC 3004 1.9 137 3.7 690 1.2 1034 2.0 1143 2.7

 � Successful referral† 1644/3004 54.7 72/137 52.6 393/690 57.0 582/1034 56.3 597/1143 52.2

 � Self-referral‡ 372 0.2 21 0.6 132 0.2 130 0.2 89 0.2

QECH A&E

 � Successful referral arrived by 
ambulance

53/1644 3.2 2/137 1.5 24/690 3.5 16/1034 1.5 11/1143 1.0

 � Self-referral arrived by 
ambulance

22/372 5.9 3/21 14.3 9/132 6.8 5/130 3.8 5/89 5.6

 � Total arrived by ambulance 75/2016 3.7 5/93 5.4 33/525 6.3 21/712 4.4 16/686 2.3

QECH symptoms

 � Fever 205/2016 10.2 20/93 21.5 111/525 21.1 39/712 5.5 35/686 5.1

Continued
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In 2014, the district of Blantyre had a population of 
1.9 million,17 about half of whom were under 15 years of 
age, with the majority residing in peri-urban townships. 
QECH is a tertiary-level hospital and referral facility in 
the southern region of the country; patients are thus 
expected to first be seen in a PHC or district hospital 
before presentation to QECH.

Public involvement
Between 2013 and 2017, the ASPIRE mHealth primary 
ETAT was developed and tested, with the involvement 
of district and primary health level stakeholders and 
national policymakers, and then implemented from 2017 
to 2018 across eight PHCs in Blantyre district in southern 
Malawi. Details of the study have been published previ-
ously.18 19

Procedures
An mHealth patient surveillance system was established 
to monitor patients from initial presentation at the PHC 
through referral to QECH and final outcome. Partici-
pants were entered into the surveillance system as they 
entered the PHC and assigned a unique identification 
number (ID), and the mHealth triage outcome following 
implementation of the algorithm would be recorded by 
the healthcare worker, together with the facility name, 
sex and age of the patient. After review by a clinician, the 
clinician triage and consultation outcome (sent home, 
admitted for short stay or referred) were documented, 
as well as any laboratory tests that were conducted. For 
all referrals, patients were tracked through a standard 

referral stamp to arrival at QECH. At QECH, presenting 
features, laboratory tests conducted, final diagnosis and 
outcome (alive, died, absconded) were documented. 
A referral was defined as any patient referred from the 
PHC (either clinic or short stay); successful referral was 
defined as any patient referred from PHC who arrived at 
QECH; and self-referral was defined as any patient sent 
home from PHC who subsequently arrived at QECH.

Statistical analysis
Prior to analysis, we removed records with invalid patient 
IDs and duplicated patient IDs that could not be matched 
unambiguously between data collection points. Records 
from the different data collection points were matched 
by patient IDs to allow for patient journey monitoring. 
Data for the different collection points were extracted 
as csv files from the database, then analysed in RStudio 
V.446 (2023.03.1) using R V.4.3.0 (2023-04-21). Descrip-
tive statistics were used to describe the data. Continuous 
data were described using means and SD when normally 
distributed, and medians and interquartile ranges (IQR) 
when non-normal. Categorical data were described using 
proportions.

RESULTS
Between April 2017 and September 2018, a total of 
204 924 children attended eight PHCs in urban Blantyre 
(figure 1 and online supplemental figure 1), and 155 931 
had complete clinician and mHealth triage outcome 

Characteristics

Total <2 months 2–12 months >1–5 years >5 years

n=155 931 % n=3654 % n=58 337 % n=52 064 % n=41 876 %

 � Convulsions 32/2016 1.6 1/93 1.1 7/525 1.3 20/712 2.8 4/686 0.6

 � Diarrhoea 49/2016 2.4 2/93 2.2 39/525 7.4 4/712 0.6 4/686 0.6

 � Vomiting 75/2016 3.7 5/93 5.4 41/525 7.8 13/712 1.8 16/686 2.3

 � Cough 159/2016 7.9 15/93 16.1 94/525 17.9 28/712 3.9 22/686 2.8

 � Difficulty breathing 148/2016 7.3 15/93 16.1 89/525 17.0 25/712 3.5 19/686 3.2

 � Rash 7/2016 0.3 0 0 4/525 0.8 3/712 0.4 0 0

 � Pallor 25/2016 1.2 0 0 6/525 1.1 8/712 1.1 11/686 1.6

 � Jaundice 11/2016 0.5 7/93 7.5 0 0 3/712 0.4 1/686 0.1

 � Oedema 16/2016 0.8 0 0 7/525 1.3 3/712 0.4 6/686 0.9

 � Urination problems 3/2016 0.1 1/93 1.1 0 0 1/712 0.1 1/686 0.1

 � Feeding problems 52/2016 2.6 8/93 8.6 27/525 5.1 6/712 0.8 11/686 1.6

 � Other 117/2016 5.8 10/93 10.8 42/525 8.0 26/712 3.7 39/686 5.7

QECH A&E outcome

 � Died 2/2290 0.1 0/119 0 2/663 0.1 0/770 0 0/738 0

*517 cases that were referred to QECH from PHC were still admitted to short stay at the PHC, where they were again referred to QECH.
†Referred by PHC and arrived at QECH.
‡Not referred by PHC but arrived at QECH.
A&E, accident and emergency; CSF, cerebrospinal fluid; mHealth, mobile health; MPS, malaria parasite screen; MRDT, malaria rapid 
diagnostic test; PCV, packed cell volume; PHC, primary health centre; QECH, Queen Elizabeth Central Hospital.

Table 1  Continued
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data (table 1 and online supplemental table 1). Of these, 
3654 (2.3%) were <2 months, 58 337 (37.4%) were 2–12 
months, 52 064 (33.4%) were >1–5 years and 41 876 
(26.9%) were >5 years.

At PHCs, 392 (0.3%) received a mHealth triage of emer-
gency and 48 248 (30.9%) of priority, and 186 received a 
clinician triage of emergency (0.1%) and 33 633 (21.6%) 
of priority (figure 2). The proportion of emergency and 
priority clinician triage were highest among young infants 
<2 months (7 (0.2%) and 2974 (81.4%) respectively).

At PHCs, the most common documented presenting 
symptoms were fever (515; 0.3%), cough (340; 0.2%) and 
difficulty breathing (309; 0.2%). The most commonly 
performed test was the malaria rapid diagnostic test 
(MRDT, 483; 0.3%).

There were a total of 3004 referrals (1.9%) to QECH. 
Within age groups, 3.7% of young infants <2 months 

presenting were referred, compared with 1.2% of 2–12 
months, 2.0% of >1–5 years and 2.7% of >5 years (online 
supplemental table 2). Infants 2–12 months comprised 
the largest proportion of emergency triage that were 
referred (8.0%; online supplemental table 3). Of these 
referrals, 1644 (54.7%) were successful. For children 
≤5 years (table  2), the most common emergency signs 
related to referral were diarrhoea (130; 7.0%), respiratory 
distress (35; 1.9%) and obstructed breathing (28; 1.5%), 
and the most common priority signs were trauma (497; 
26.7%), temperature (229; 12.3%) and tiny baby (137; 
7.4%); these were also the most common emergency and 
priority signs related to a successful referral.

At QECH, the most commonly documented diag-
noses overall were pneumonia (52/2,016; 2.6%) and 
gastroenteritis (35/2,016; 1.7%). The most commonly 
performed tests at QECH were the HIV test (148/2,016; 

Figure 2  Proportion triaged as emergency, priority and queue, by age group and by facility.
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7.3%), malaria parasite screen and packed cell volume 
(127/2,016; 6.3% each).

There were 372 self-referrals, the majority of whom 
were >1–5 years (table 3). Of these, 1 (1.3%) received a 
clinician triage of emergency, 145 (39.0%) priority and 
222 (59.7%) queue. The most common symptoms at PHC 
among those self-referred were temperature (90; 24.2%) 
and diarrhoea (54; 14.5%), and the most common diag-
noses at QECH were pneumonia (16; 4.3%), malaria (15; 
4.0%) and gastroenteritis (14; 3.8%).

Of those successfully referred, 53 arrived by ambu-
lance (3.2%), while 22 who self-referred also arrived by 
ambulance (5.9%)—this can occur in a setting where an 
ambulance can provide a dual function to provide local 
transport in the area.

41 blood and 11 CSF cultures were collected at QECH 
and 16 were positive (5 blood and 11 CSF). Of the five 
positive blood cultures, three were triaged as priority 
and referred, and two triaged as queue, sent home and 
subsequently self-referred (40%). Of the 11 positive CSF 

Table 2  Characteristics of triage outcome and emergency and priority signs with referral for children attending primary health 
centre for children ≤5 years

Characteristics

Referred Not referred
Successfully 
referred

Not successfully 
referred Self-referred

n=1861 % n=112 194 % n=1047 % n=815 % n=283 %

Emergency signs

Breathing

 � Obstructed breathing 28 1.5 102 0.1 19 1.8 9 1.1 0 0.0

 � Central cyanosis 1 0.1 4 <0.1 0 0 1 0.1 0 0

 � Respiratory distress 35 1.9 82 0.1 21 2.0 14 1.7 5 1.8

Circulation

 � Cold hands 11 0.6 1214 1.1 5 0.5 6 0.7 7 2.5

 � Capillary refill >3 s 0 0 8 <0.1 0 0 0 0 0 0

 � Weak and fast pulse 1 0.1 20 <0.1 1 0.1 0 0 0 0

Consciousness

 � Coma 3 0.2 3 <0.1 1 0.1 2 0.2 1 0.4

 � Convulsions 24 1.3 29 <0.1 15 1.4 9 1.1 3 1.1

Dehydration

 � Diarrhoea 130 7.0 22 321 19.9 85 8.1 45 5.5 48 17.0

 � Lethargic or unconscious 6 0.3 118 0.1 2 0.2 4 0.5 2 0.7

 � Sunken eyes 16 0.9 280 0.2 13 1.2 3 0.4 6 2.1

 � Very slow skin pinch 1 0.1 60 0.1 1 0.1 0 0 0 0.0

Priority signs

 � Tiny baby 137 7.4 3856 3.4 76 7.3 62 7.6 26 9.2

 � Temperature 229 12.3 26 390 23.5 136 13.0 93 11.4 74 26.1

 � Trauma 497 26.7 1619 1.4 304 29.1 193 23.7 17 6.0

 � Severe pallor 3 0.2 241 0.2 0 0 3 0.4 0 0

 � Poisoning 4 0.2 19 <0.1 3 0.3 1 0.1 0 0

 � Severe pain 100 5.4 1050 0.9 52 5.0 48 5.9 14 5.0

 � Respiratory distress 47 2.5 798 0.7 35 3.3 12 1.5 9 3.2

 � Restless/lethargic 5 0.3 125 0.1 4 0.4 1 0.1 3 1.1

 � Urgent referral 7 0.4 16 <0.1 3 0.3 4 0.5 0 0

 � Malnutrition 12 0.6 41 <0.1 6 0.6 6 0.7 2 0.7

 � Oedema 9 0.5 46 <0.1 3 0.3 6 0.7 0 0

 � Burns 55 0.3 274 0.2 19 1.8 36 4.4 2 0.7

Triage outcome

 � Emergency 85 4.6 57 0.1 46 4.4 39 4.8 5 1.8

 � Priority 1315 70.7 23 624 21.1 770 73.5 546 67.0 116 41.0

 � Queue 461 24.8 88 513 78.9 231 22.1 230 28.2 162 57.2
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Table 3  Characteristics of children discharged from the primary health centre with subsequent self-referral to hospital

Characteristics

Total <2 months 2–12 months >1–5 years >5 years

n=372 % n=21 % n=132 % n=130 % n=89 %

Male 215 57.9 9 42.9 72 54.5 72 55.4 62 69.7

Weight, kg (mean | SD) 11.80 4.18 – – 4.90 – 13.03 1.95 15.00 –

PHC mHealth triage

 � Emergency 11 3.0 0 0 5 3.8 5 3.8 1 1.1

 � Priority 197 53.0 21 100 68 51.5 58 44.6 50 56.2

 � Queue 164 44.1 0 0 59 44.7 67 51.5 38 42.7

PHC clinician triage

 � Emergency 1 1.3 0 0 2 1.5 3 2.3 0 0

 � Priority 145 39.0 17 81.0 55 41.7 44 33.8 29 32.6

 � Queue 222 59.7 4 19.0 75 56.8 83 63.8 60 67.4

Emergency signs

Breathing

Obstructed breathing 1 0.3 0 0 0 0 0 0 1 1.1

Central cyanosis 0 0 0 0 0 0 0 0 0 0

Respiratory distress 5 1.3 0 0 2 1.5 3 2.3 0 0

Circulation

Cold hands 9 2.4 0 0 5 3.8 2 1.5 2 2.2

Capillary refill >3 s 0 0 0 0 0 0 0 0 0 0

Weak and fast pulse 0 0 0 0 0 0 0 0 0 0

Consciousness

Coma 1 0.3 0 0 1 0.8 0 0 0 0

Convulsions 3 0.8 0 0 2 1.5 1 0.8 0 0

Dehydration

Diarrhoea 54 14.5 3 14.3 35 26.5 10 7.7 6 6.7

Lethargic or unconscious 2 0.5 0 0 1 0.8 1 0.8 0 0

Sunken eyes 6 1.6 0 0 5 3.8 1 0.8 0 0

Very slow skin pinch 0 0 0 0 0 0 0 0 0 0

Priority signs

Tiny baby 26 7.0 19 90.5 6 4.5 1 0.8 0 0

Temperature 90 24.2 2 9.5 40 30.3 32 24.6 16 18.0

Trauma 36 9.7 0 0 5 3.8 12 9.2 19 21.3

Severe pallor 0 0 0 0 0 0 0 0 0 0

Poisoning 0 0 0 0 0 0 0 0 0 0

Severe pain 23 6.2 0 0 5 3.8 9 6.9 9 10.1

Respiratory distress 11 3.0 0 0 7 5.3 2 1.5 2 2.2

Restless/lethargic 5 1.3 0 0 2 1.5 1 0.8 2 2.2

Urgent referral 1 0.3 0 0 0 0 0 0 1 1.1

Malnutrition 2 0.5 0 0 2 1.5 0 0 0 0

Oedema 0 0 0 0 0 0 0 0 0 0

Burns 3 0.8 0 0 1 0.8 1 0.8 1 1.1

QECH diagnosis

 � Trauma 1 0.3 0 0 0 0 0 0 1 1.1

 � Gastroenteritis 14 3.8 1 4.8 12 9.1 1 0.8 0 0

 � Pneumonia 16 4.3 1 4.8 12 9.1 3 2.3 0 0

Continued
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cultures, one was triaged as emergency and referred, six 
triaged as priority and three referred, and five triaged as 
Queue and two referred; the remainder (45%) were sent 
home and then self-referred to QECH. Seven of 16 posi-
tive cultures (44%) were among children 2 months of age 
or less.

Two infants 2 months of age died, both at QECH. One 
was a female that received a clinician triage of queue at 
the PHC and was sent home, then self-referred to QECH. 
At QECH, she was noted to have fever, cough, difficulty 
breathing and ‘other’ problem. CSF culture, blood 
culture, HIV, MRDT and other labs were collected, and 
the child was given a diagnosis of ‘other.’ The other was 
a male who received a clinician triage of priority and 
was sent home, then self-referred to QECH, where he 
was noted to have oedema and ‘other’ problem, and was 
given a diagnosis of ‘other.’ CSF culture, blood culture, 
HIV, MRDT, glucose, and ‘other’ labs were collected. 
CSF cultures were positive for both; however, as the PHC 
patient identifiers did not link up with the microbiology 
database, further information was not retrieved on the 
cultures.

DISCUSSION
This study is, to our knowledge, the largest descrip-
tion of child acute illness presentation at primary level 
clinics and the first to prospectively and comprehensively 
describe clinical features, and quantify healthcare utili-
sation and referral patterns in sub-Saharan Africa. We 
documented over 155 000 children attending PHCs in 

urban Blantyre, and noted a referral rate of <2%. Though 
infants 2–12 months had the highest absolute numbers of 
attendance, young infants <2 months accounted for the 
largest proportion of emergency and priority signs, and 
the highest proportion of referrals, with fever and respira-
tory symptoms being the most common symptoms.

Comprehensive collection of triage at PHCs and 
prospective tracking of referrals to successful arrival at 
the referral hospital in a low-resource setting has not 
been documented previously. Studies of referral patterns 
in Uganda, Tanzania, Democratic Republic of the Congo 
and Nigeria have been based either on retrospective 
review of records, interviews, focus group discussions or 
follow-up visits, and documented successful referral rates 
ranging from 0.6% to 67%.8 16 20 The largest prospec-
tive evaluation of successful referral involved prereferral 
rectal artesunate among 6400 children with suspected 
severe malaria in the Democratic Republic of the Congo, 
Nigeria and Uganda, and determined referral comple-
tion with a 28-day follow-up visit.

This study is the first to report successful referrals 
that have been quantified in a systematic way. We used 
an mHealth patient surveillance system that allowed us 
not only to track successful referrals to QECH but also 
to identify patients that had been seen in PHCs, sent 
home and then self-referred to QECH. Self-referrals 
made up 18.7% of overall referrals, and to our knowledge 
is the first time this has been quantified prospectively. 
Self-referral patterns has been described in other sub-
Saharan African settings but those studies have focused 

Characteristics

Total <2 months 2–12 months >1–5 years >5 years

n=372 % n=21 % n=132 % n=130 % n=89 %

 � Meningitis 2 0.5 0 0 1 0.8 1 0.8 0 0

 � Malnutrition 10 2.7 0 0 6 4.5 2 1.5 2 2.2

 � Sepsis 4 1.1 3 14.3 1 0.8 0 0 0 0

 � Malaria 15 4.0 0 0 5 3.8 7 5.4 3 3.4

 � Anaemia 6 1.6 0 0 3 2.3 2 1.5 1 1.1

 � Other 55 14.8 4 19.0 25 18.9 12 9.2 14 15.7

QECH laboratory test result

 � Positive blood culture 2 0.5 0 0 0 0 0 0 2 2.2

 � Positive CSF culture 6 1.6 1 4.8 2 1.5 2 1.5 1 1.1

 � Positive HIV test 0 0 0 0 0 0 0 0 0 0

 � Positive MRDT 7 1.9 0 0 2 1.5 3 2.3 2 2.2

 � Positive MPS 9 2.4 0 0 6 4.5 1 0.8 2 2.2

 � Low blood glucose 2 0.5 0 0 1 0.8 0 0 1 1.1

 � PCV, (mean | SD) 32.34 6.61 36.25 1.89 31.00 5.89 35.60 2.30 30.80 11.99

QECH A&E outcome

 � Died 2 0.5 0 0 2 1.5 0 0 0 0

A&E, accident and emergency; CSF, cerebrospinal fluid; mHealth, mobile health; MPS, malaria parasite smear; MRDT, malaria rapid 
diagnostic test; PCV, packed cell volume; PHC, primary health clinic; QECH, Queen Elizabeth Central Hospital.

Table 3  Continued
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on bypassing PHCs entirely,21–23 rather than self-referral 
after being sent home from PHC.

We found that young infants were not the largest 
proportion of attendees at PHCs, but they did account for 
the largest proportion of emergency and priority signs, 
and referrals. This supports findings from other studies 
of sub-Saharan Africa where, compared with those 2–59 
months, a higher proportion of young infants <2 months 
were referred from first-level health facilities in Uganda, 
Tanzania and Nigeria.12 A systematic review of community-
to-facility neonatal referral rates in Africa reported high 
completion rates ranging from 74%–93%.24 Given that 
neonatal mortality remains high despite gains made 
by the Sustainable Development Goals, this highlights 
the importance of the health system referral pathway 
to support the care of the young infant age group, and 
suggests that allocation of resources should target young 
infants as a vulnerable population.

For a healthcare worker applying IMCI guidelines, IMCI 
symptom referral criteria have a demonstrated sensitivity 
of 42%–74% and specificity of 93%–99%.25 In our study, 
the most common symptoms at PHC were fever followed 
by respiratory symptoms, which corresponds with the the 
most common diagnoses at the referral hospital of pneu-
monia and malaria. Malaria was investigated for the most 
frequently at PHCs and diagnosed commonly at tertiary 
level for children greater than 2 months of age. This 
reflects the continued importance of infectious diseases 
on child morbidity and mortality. Trauma accounted for a 
sizeable proportion of cases, becoming the predominant 
cause of referral after the first year of life, highlighting 
the role and burden of injury in child health.26

We collected data on triage, since this has been shown 
to reduce inpatient mortality by up to two-thirds in low-
resource settings.7 Notably, 59.8% (85/142) of emer-
gency, 5.3% (1315/24 939) priority and 0.5% (461/88 
974) queue triage cases were referred, which would 
suggest that there are opportunities to strengthen the 
IMCI, ETAT and referral training of healthcare workers. 
Key health system constraints lead to poor quality paedi-
atric care,27 and prior assessment of inpatient paediatric 
care in first-referral level hospitals in Kenya showed that 
case management guidelines are often not in line with 
national or international guidelines,28 which may explain 
why there were lower than expected rates of referral. It is 
noteworthy that the two deaths that occurred were both 
in children 2–12 months of age that had been triaged at 
PHC, one as priority and the other as queue, and then 
sent home before self-referring to QECH. Given that the 
Malawi under-5 mortality rate in 2017 was 51 per 1000 
live births, the documentation of only two deaths in this 
surveillance is low, and may reflect the limitations of the 
surveillance platform used, as well as prior observations 
that over half of child deaths were observed to occur at 
home, and that cases reaching the PHC and hospital may 
represent only the tip of the iceberg.8

This study has limitations. As part of the implemen-
tation work around the mHealth surveillance system, 

existing healthcare workers based at PHCs were trained 
to collect data as part of their routine duties but were 
not research staff trained at the level to conduct a clin-
ical trial. Therefore, the pragmatic approach resulted in 
issues of data completeness and did not allow us to inter-
rogate the data more closely. The referral pathway relied 
on tracking patients through a standard referral stamp; 
therefore, patients who bypassed the PHC triage system 
due to acute illness or injury, or who misplaced this stamp 
would therefore not be captured at the referral hospital. 
The lack of data completeness may therefore affect the 
interpretation of results by leading to an underestimation 
of cases and successful referrals. The mHealth surveil-
lance system was based on patient identifiers that were 
separate from the QECH system, and therefore we were 
unable to retrieve the results of investigations to fully 
chronicle the patient journey and cross-check results.

Nevertheless, this study is one of the first to prospectively 
and systematically quantify child acute illness presenta-
tion, healthcare utilisation and referral patterns in an 
urban district setting in a low-resource setting. A strong 
health system providing quality health service requires an 
effective referral pathway, to promote timely access, judi-
cious allocation of human and physical resources, cost-
effective care, and to optimise clinical outcomes. Our 
study provides quantitative data that allows us to identify 
gaps in care, which can form the basis to strengthen the 
referral pathway through regular monitoring, evaluation 
and feedback to improve child health outcomes.

Acknowledgements  We thank Marc Henrion for assistance with the ASPIRE 
dataset and statistical analysis.

Contributors  PI conceived, led and wrote the first draft of the manuscript. HHT 
conducted the statistical analysis. MG, TOB, NL and ND led the primary ASPIRE 
study. All authors reviewed and approved the final manuscript.PI accepts full 
responsibility for the work and/or the conduct of the study, had access to the data, 
and controlled the decision to publish

Funding  Meningitis Research Foundation (CSF 19-17 to ND), the Scottish 
Government (M/15/H/005 to ND), Irish AID, and Wellcome (206545/Z/17/Z).

Competing interests  None declared.

Patient and public involvement  Patients and/or the public were involved in the 
design, or conduct, or reporting, or dissemination plans of this research. Refer to 
the Methods section for further details.

Patient consent for publication  Not applicable.

Ethics approval  Ethical approval for this study was obtained from the College 
of Medicine Research Ethics Committee (P·.09/16/2021). Since the only patient 
identifier collected was age, patient-level consent was waived. Facility-level 
consent was obtained for data collection through the mHealth tool. All data were 
analysed at aggregate level and anonymised before analysis.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data are available upon reasonable request. An 
anonymised, de-identified version of the dataset can be made available on 
request to allow all results to be reproduced. All requests should be directed to the 
corresponding author.

Supplemental material  This content has been supplied by the author(s). It has 
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been 
peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

b
y g

u
est

 
o

n
 S

ep
tem

b
er 11, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
25 A

p
ril 2024. 

10.1136/b
m

jo
p

en
-2023-079589 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

http://bmjopen.bmj.com/


10 Iroh Tam P-Y, et al. BMJ Open 2024;14:e079589. doi:10.1136/bmjopen-2023-079589

Open access�

terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits 
others to copy, redistribute, remix, transform and build upon this work for any 
purpose, provided the original work is properly cited, a link to the licence is given, 
and indication of whether changes were made. See: https://creativecommons.org/​
licenses/by/4.0/.

ORCID iDs
Pui-Ying Iroh Tam http://orcid.org/0000-0002-3682-8892
Hussein H Twabi http://orcid.org/0000-0003-4473-296X
Nicola Desmond http://orcid.org/0000-0002-2874-8569

REFERENCES
	 1	 Liu L, Oza S, Hogan D, et al. Global, regional, and national causes 

of Under-5 mortality in 2000-15: an updated systematic analysis 
with implications for the sustainable development goals. Lancet 
2016;388:3027–35. 

	 2	 WHO. Integrated management of childhood illness chart booklet. 
2014.

	 3	 WHO. Joint statement on integrated community case management. 
Geneva, Switzerland WHO and UNICEF; 2012.

	 4	 WHO. Emergency triage assessment and treatment (ETAT) course. 
Geneva, Switzerland WHO; 2005.

	 5	 Crouse HL, Torres F, Vaides H, et al. Impact of an emergency triage 
assessment and treatment (ETAT)-Based triage process in the 
paediatric emergency department of a Guatemalan public hospital. 
Paediatr Int Child Health 2016;36:219–24. 

	 6	 Dekker-Boersema J, Hector J, Jefferys LF, et al. Triage conducted by 
lay-staff and emergency training reduces Paediatric mortality in the 
emergency department of a rural hospital in northern Mozambique. 
Afr J Emerg Med 2019;9:172–6. 

	 7	 Molyneux E, Ahmad S, Robertson A. Improved triage and emergency 
care for children reduces inpatient mortality in a resource-
constrained setting. Bull World Health Organ 2006;84:314–9. 

	 8	 Font F, Quinto L, Masanja H, et al. Paediatric referrals in rural 
Tanzania: the Kilombero district study - a case series. BMC Int Health 
Hum Rights 2002;2:4. 

	 9	 Kaunda W, Umali T, Chirwa ME, et al. Assessing facilitators 
and barriers to referral of children under the age of five years 
at Ndirande health centre in Blantyre. Glob Pediatr Health 
2021;8:2333794X211051815. 

	10	 Johansson EW, Lindsjö C, Weiss DJ, et al. Accessibility of basic 
paediatric emergency care in Malawi: analysis of a national facility 
census. BMC Public Health 2020;20:992. 

	11	 Nordberg E, Holmberg S, Kiugu S. Exploring the interface between 
first and second level of care: referrals in rural Africa. Trop Med Int 
Health 1996;1:107–11. 

	12	 Simoes EAF, Peterson S, Gamatie Y, et al. Management of severely 
ill children at first-level health facilities in sub-Saharan Africa when 
referral is difficult. Bull World Health Organ 2003;81:522–31.

	13	 al Fadil SM, Alrahman SHA, Cousens S, et al. Integrated 
management of childhood illnesses strategy: compliance with referral 
and follow-up recommendations in Gezira state, Sudan. Bull World 
Health Organ 2003;81:708–16.

	14	 Hongoro C, Musonza TG, Macq J, et al. A qualitative assessment 
of the referral system at district level in Zimbabwe: implications on 
efficiency and effective delivery of health services. Cent Afr J Med 
1998;44:93–7.

	15	 Ifeanyichi M, Broekhuizen H, Cheelo M, et al. Surgical ambulance 
referrals in sub-Saharan Africa - financial costs and coping strategies 
at district hospitals in Tanzania, Malawi and Zambia. BMC Health 
Serv Res 2021;21:728. 

	16	 Peterson S, Nsungwa-Sabiiti J, Were W, et al. Coping with Paediatric 
referral--Ugandan parents' experience. Lancet 2004;363:1955–6. 

	17	 World Population Review. Available: https://worldpopulationreview.​
com/

	18	 Gondwe MJ, Henrion MYR, O’Byrne T, et al. Clinical diagnosis in 
Paediatric patients at urban primary health care facilities in Southern 
Malawi: a longitudinal observational study. BMC Health Serv Res 
2021;21:150. 

	19	 Majamanda MD, Joshua Gondwe M, Makwero M, et al. Capacity 
building for health care workers and support staff in pediatric 
emergency triage assessment and treatment (ETAT) at primary health 
care level in resource limited settings: experiences from Malawi. 
Compr Child Adolesc Nurs 2021;1–16. 

	20	 Brunner NC, Omoluabi E, Awor P, et al. Prereferral rectal artesunate 
and referral completion among children with suspected severe 
malaria in the Democratic Republic of the Congo, Nigeria and 
Uganda. BMJ Glob Health 2022;7:e008346. 

	21	 Bell G, Macarayan EK, Ratcliffe H, et al. Assessment of bypass of the 
nearest primary health care facility among women in Ghana. JAMA 
Netw Open 2020;3:e2012552. 

	22	 Eritero AC, Gebreslasie KZ, Asgedom AT, et al. Self-referrals and 
associated factors among laboring mothers at Dilla University referral 
hospital, Dilla, Gedeo zone, Ethiopia: a cross-sectional study. BMC 
Womens Health 2022;22:417. 

	23	 Okoli H, Obembe T, Osungbade K, et al. Self-referral patterns among 
Federal civil servants in Oyo state, South-Western Nigeria. Pan Afr 
Med J 2017;26:105. 

	24	 Kozuki N, Guenther T, Vaz L, et al. A systematic review of 
community-to-facility neonatal referral completion rates in Africa and 
Asia. BMC Public Health 2015;15:989. 

	25	 Integrated management of childhood illness: conclusions. WHO 
division of child health and development. Bull World Health Organ 
1997;75 Suppl 1:119–28.

	26	 WHO. Preventing injuries and violence: an overview. Geneva WHO; 
2022.

	27	 English M, Esamai F, Wasunna A, et al. Assessment of inpatient 
paediatric care in first referral level hospitals in 13 districts in Kenya. 
Lancet 2004;363:1948–53. 

	28	 English M, Esamai F, Wasunna A, et al. Delivery of paediatric care at 
the first-referral level in Kenya. Lancet 2004;364:1622–9. 

P
ro

tected
 b

y co
p

yrig
h

t, in
clu

d
in

g
 fo

r u
ses related

 to
 text an

d
 d

ata m
in

in
g

, A
I train

in
g

, an
d

 sim
ilar tech

n
o

lo
g

ies.
 . 

b
y g

u
est

 
o

n
 S

ep
tem

b
er 11, 2025

 
h

ttp
://b

m
jo

p
en

.b
m

j.co
m

/
D

o
w

n
lo

ad
ed

 fro
m

 
25 A

p
ril 2024. 

10.1136/b
m

jo
p

en
-2023-079589 o

n
 

B
M

J O
p

en
: first p

u
b

lish
ed

 as 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-3682-8892
http://orcid.org/0000-0003-4473-296X
http://orcid.org/0000-0002-2874-8569
http://dx.doi.org/10.1016/S0140-6736(16)31593-8
http://dx.doi.org/10.1179/2046905515Y.0000000026
http://dx.doi.org/10.1016/j.afjem.2019.05.005
http://dx.doi.org/10.2471/blt.04.019505
http://dx.doi.org/10.1186/1472-698x-2-4
http://dx.doi.org/10.1186/1472-698x-2-4
http://dx.doi.org/10.1177/2333794X211051815
http://dx.doi.org/10.1186/s12889-020-09043-3
http://dx.doi.org/10.1046/j.1365-3156.1996.d01-2.x
http://dx.doi.org/10.1046/j.1365-3156.1996.d01-2.x
https://pubmed.ncbi.nlm.nih.gov/12973645
https://pubmed.ncbi.nlm.nih.gov/14758430
https://pubmed.ncbi.nlm.nih.gov/14758430
https://pubmed.ncbi.nlm.nih.gov/9810401
http://dx.doi.org/10.1186/s12913-021-06709-5
http://dx.doi.org/10.1186/s12913-021-06709-5
http://dx.doi.org/10.1016/S0140-6736(04)16411-8
https://worldpopulationreview.com/
https://worldpopulationreview.com/
http://dx.doi.org/10.1186/s12913-021-06151-7
http://dx.doi.org/10.1080/24694193.2021.1916127
http://dx.doi.org/10.1136/bmjgh-2021-008346
http://dx.doi.org/10.1001/jamanetworkopen.2020.12552
http://dx.doi.org/10.1001/jamanetworkopen.2020.12552
http://dx.doi.org/10.1186/s12905-022-02002-7
http://dx.doi.org/10.1186/s12905-022-02002-7
http://dx.doi.org/10.11604/pamj.2017.26.105.11483
http://dx.doi.org/10.11604/pamj.2017.26.105.11483
http://dx.doi.org/10.1186/s12889-015-2330-0
http://dx.doi.org/10.1016/S0140-6736(04)16408-8
http://dx.doi.org/10.1016/S0140-6736(04)17318-2
http://bmjopen.bmj.com/

	Child acute illness presentation and referrals at primary health clinics in Malawi: a secondary analysis of ASPIRE
	Abstract
	Introduction﻿﻿
	Methods
	Study design, setting and participants
	Public involvement
	Procedures
	Statistical analysis

	Results
	Discussion
	References


