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Background: In integrated community case management (iCCM) care, community health workers (CHWs) pro- 
vide home-based management of fever, diarrhea and fast breathing for children aged < 5 y. The iCCM protocol 
recommends that children with danger signs for severe illness are referred by CHWs to health facilities within 
their catchment area. This study examines the management of danger signs by CHWs implementing iCCM in a 
rural context. 

Methods: A retrospective observational study that examined clinical records for all patients with danger signs 
evaluated by CHWs from March 2014 to December 2018 was conducted. 

Results: In total, 229 children aged < 5 y had been recorded as having a danger sign during 2014–2018. Of these 
children, 56% were males with a mean age of 25 (SD 16.9) mo, among whom 78% were referred by the CHWs 
as per the iCCM protocol. The age category of 12 to 35 mo had the highest numbers of prereferred and referred 
cases (54% and 46%, respectively). 

Conclusions: CHWs play a key role in early symptomatic detection, prereferral treatment and early referral 
of children aged < 5 y. Danger signs among children aged < 5 y, if left untreated, can result in death. A high 
proportion of the children with danger signs were referred as per the iCCM protocol. Continuous CHW training is 
emphasized to reduce the number of referral cases that are missed. More studies need to focus on children aged 
12–35 mo and why they are the most referred category. Policymakers should occasionally revise iCCM guidelines 
to detail the types of danger signs and how CHWs can address these. 

Keywords: Bugoye Community Health Collaboration, Community Health Workers, Integrated Community Case Management, Uganda. 

 

 

 

 

 

 

 

 

troduced in 2002 and operated through volunteer community- 
based distributors who offer free prepackaged chloroquine and 
sulfadoxine-pyrimethamine. Shortages in the then new first line 
therapy artemether-lumefantrine resulted in the program failing 
to proceed. In 2010, motivated by a malaria consortium, UNICEF 
and the WHO, a more supported approach, including training, 
supervision and availability of supplies, was slowly rolled out in 
parts of supportive counties.6 The integrated community case 
management (iCCM) strategy has since been observed largely 
as a success, not only in Uganda, but in many countries on the 
continent.7 –9 
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Introduction 

Malaria, diarrhea and pneumonia have remained prevalent
among children aged < 5 y. Globally, up to 45% of deaths among
children aged < 5 y are attributed to malaria, diarrhea and pneu-
monia. In sub-Saharan Africa, 41% of deaths come from these
three preventable diseases, which have also contributed to child-
hood morbidity.1 –5 
In many parts of Africa, the majority of deaths in children aged

< 5 y occur in the community before a health facility is accessed.2
Uganda adopted home-based management of fever that was in-
© The Author(s) 2023. Published by Oxford University Press on behalf of Royal Society of Tropical Medicine and Hygiene. This is an Open Access
article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which 
permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited. 
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iCCM care allows for quick and reachable management and 
reatment of children brought to community health workers 
CHWs) with fever, diarrhea and fast breathing, particularly in 
ural settings, where patients and households face topographical 
arriers to accessing facility-based care.10 –12 However, some 
hildren will still present to CHWs with signs of severe illness and 
equire prompt referral to health facility-based care. The danger 
igns in iCCM include (but are not limited to) seizures, not being 
ble to drink or breastfeed, severe vomiting, respiratory distress 
nd an altered level of consciousness.13 , 14 
CHWs have been found to be more accessible and more gen- 

rally available according to numerous studies in comparison 
ith some health facilities that permit the management of dan- 
er signs among patients seeking medical services.15 Community 
rust and confidence are built into many aspects of how CHWs are 
rained. In turn, continuous management of community cases by 
HWs increases community knowledge of danger signs, encour- 
ging CHW-based referral of complicated cases.16 
In Uganda in particular, the mortality rates for children aged 

 5 y for malaria (13%), diarrhea (8%) and respiratory infections, 
ncluding pneumonia (15%), are still significantly high, despite 
he efforts of the government of Uganda and partners.4 In Kas- 
se District, Bugoye subcounty, iCCM has been implemented with 
ully trained CHWs since March 2013; this followed the Ugandan 
inistry of Health’s establishment of national iCCM implementa- 
ion guidelines in 2010, with CHWs providing iCCM care.17 Data 
ere collected on a monthly basis by CHWs; however, there is 
imited information on appropriate management of danger signs 
or fever, diarrhea and fast breathing by CHWs. 
Children who present to CHWs with danger signs need to be at- 

ended to urgently, given appropriate prereferral treatment in ac- 
ordance with iCCM guidelines, then referred to care from profes- 
ional medical workers to avoid morbidity or even mortality. If left 
nattended, children aged < 5 y with danger signs may succumb 
o death. World Health Organization (WHO) Sustainable Develop- 
ent Goal 3 (Target 3.2) emphasizes ending preventable mortal- 

ty in children aged < 5 y. The current study examined the man- 
gement of danger signs, prereferral practices and referral out- 
omes by CHWs in children aged < 5 y in Bugoye subcounty. This 
tudy adds to the existing body of knowledge and informs poli- 
ymakers at the Ministry of Health regarding the management of 
hildren with danger signs by CHWs in a rural context. 

ethods 
tudy setting 
ugoye subcounty is located in the Kasese district of western 
ganda. Its mountainous geography limits access to facility- 
ased care for some residents. The subcounty has a population of 
pproximately 46 124 residents and 7650 households distributed 
ithin 35 villages. The population of children aged < 5 y is 9225 
20%).18 Many residents rely on subsistence farming and small- 
cale coffee farming. 
The Bugoye Community Health Collaboration (BCHC) is a part- 

ership between Bugoye Health Center, Mbarara University of Sci- 
nce and Technology and Massachusetts General Hospital. The 
CHC initially established iCCM care in five villages (with 25 CHWs) 
n 2013 that was then expanded to include an additional eight 
illages. All CHWs are volunteers selected by their communities, 
ho are trained for 1 wk in iCCM based on Uganda Ministry of 
ealth guidelines. During the period covered by the current study, 
HWs used paper-based iCCM registers to document patient vis- 
ts and danger signs and submitted these registers each month 
o the BCHC.19 
The iCCM protocol states that all children aged < 5 y reporting 

o a CHW are diagnosed for fever, diarrhea and fast breathing, 
ased on what the caregiver presents. The iCCM general danger 
igns of convulsions, vomiting up everything, not breastfeeding, 
ot being able to drink/eat and being very sleepy/unconscious, 
ecessitate immediate referral to a nearby health facility.19 , 20 
n the current study, appropriate management occurs when the 
HW identifies a danger sign and refers that case to the nearest 
ealth facility. 

ata collection 
he iCCM registers include basic demographic information, pre- 
enting complaints and CHWs’ clinical assessments, as well as 
nformation on treatment and danger signs. Using these regis- 
ers, the BCHC data team created a clinical database of all iCCM 

atient visits from April 2014 to December 2018 comprising 18 
30 visits. Data were aggregated, entered into Epidata 3.1 soft- 
are and stored in Research Electronic Data Capture, (Research 
lectronic data capture (REDCap)—A metadata-driven method- 
logy and workflow process for providing translational research 
nformatics support). These data were cleaned and validated for 
nconsistencies and completeness. For this study, data for the 
29 patients with danger signs identified by CHWs were then ex- 
racted from the overall database. The 229 records consist of all 
he records with danger signs. This dataset is available for any 
equired review. 

ata analysis 
ata were exported from Excel to STATA version 15 (Statacorp, 
ollege Station, TX, USA) for analysis to determine appropriate 
anagement based on the iCCM algorithm and subsequent de- 
criptive analyses were also conducted. 

esults 
emographic information and danger signs presented 
verall, 229 children aged < 5 y presented with a danger sign and 
ere therefore considered for analysis. Of the 229 children with a 
anger sign, 56% were male, with an approximately even distri- 
ution by age; the mean age was 25 (SD 16.9) mo. Children aged 
2–35 mo (43%) were the most affected age category. Fever 
43%) was the most common complaint presented, followed by 
iarrhea (12%), then cough/fast breathing (7%). Twenty-two chil- 
ren (10%) aged < 5 y presented with danger signs of fever and 
ough and were managed by CHWs (Table 1 ). 

anagement of children with danger signs by CHWs 
mong children aged < 5 y presenting with danger signs, fever 
54%) was the most common condition managed by CHWs for 
hich prereferral treatment was provided. Seventy-eight patients 
195
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Table 1. Background characteristics of children with danger signs 

Measure n (%) 

Number of children aged < 5 y seen by 
CHWs 

18 430 

Total encounters with danger signs 229 
Male children aged < 5 y 128 (56%) 
Age categories* 

2–11 mo 44 (19%) 
12–35 mo 99 (43%) 
36–60 mo 82 (36%) 

Presenting complaints 
Fever only 80 (35%) 
Cough/fast breathing only 15 (7%) 
Diarrhea only 28 (12%) 
Multiple complaints (e.g. fever and 
cough/fast breathing) 

41 (18%) 

Other complaints (apart from fever, 
cough/fast breathing or diarrhea) 

65 (28%) 

Children aged < 5 y with multiple presenting 
complaints 
Fever and cough/fast breathing 22 (10%) 
Fever and diarrhea 10 (4%) 
Cough/fast breathing and diarrhea 5 (2%) 
Fever, cough/fast breathing and diarrhea 4 (2%) 

* There were four patients whose ages were missing. 
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(78%) who had fever were referred to a health facility by CHWs.
Of the 28 diarrhea patients, 21 were appropriately managed by
CHWs. Only 6 out of 15 fast breathing patients were appropri-
ately managed by CHWs. Even among the 65 patients with other
complains, 89% were referred appropriately by CHWs to the
nearest health facility (Table 2 ). 
Children in the age category of 12–35 mo comprised the high-

est number of cases of prereferral treatment (54%) and referral
(46%), respectively. Children in the age category of 2–11 mo were
less prereferred (21%) and therefore referred (22%) to care by
CHWs (Table 2 ). 

Discussion 

Danger signs pose a threat to the survival of children and can re-
sult in death if left unattended. The study findings show that the
majority of patients with danger signs were managed appropri-
ately and referred to facility-based care. Children aged < 5 y were
diagnosed and provided with prereferral treatment (where nec-
essary); danger signs were identified and cases were referred to
the nearest health facility in the catchment area of each CHW.17
Studies conducted in Uganda and other African countries are in
agreement concerning the efforts of CHWs in providing proper
care, offering prereferral treatment and overall disease manage-
ment, especially for fever, cough and diarrhea, in accordance with
the iCCM protocols.21 , 22 
Fever was the most diagnosed danger sign among children

who presented to a CHW in the study setting. Literature from
196
Uganda and Congo has documented convulsions as a common
danger sign. Cases of convulsion as a result of high fever among
children aged < 5 y in the region were numerous.21 , 22 In many
parts of Uganda, fever which later manifests as malaria is an en-
demic condition; however, there are prevention and treatment
programs in place for malaria.23 , 24 
In the current study, fast breathing was less well managed,

with fewer referred patients (40%) compared with fever and di-
arrhea. It is possible that CHWs offered amoxicillin medication to
children aged < 5 y after measuring the breath per min of the
child and observed no danger signs in the chests of children with
a cough in drawing in breath. This project emphasizes the im-
portance of careful training and refresher training each quarter
to ensure quality output. Needless to say, the use of time has
been problematic for CHWs and some other health profession-
als in diagnosing chest difficulties in drawing in breath.25 , 26 This
could one of the reasons why tests related to fast breathing and
pneumonia are rare, despite this being one of the leading causes
of mortality and morbidity among children aged < 5 y in sub-
Saharan Africa.27 
CHWs are trained to manage diarrhea among children aged

< 5 y. The prevalence of diarrhea in this study was high.
Many rural and urban settings of Uganda experience hygiene
and sanitation challenges, a situation which contributes to
rising cases of diarrhea.28 –30 Studies have shown that diar-
rhea is a major concern in sub-Saharan Africa and Uganda in
particular.31 , 32 
There was a proportion of children who were not given prere-

ferral treatment or referred at all in this study. CHWs might mis-
takenly have omitted to tick the fields of prereferral or referral
in the CHW registers. Also, the possibility of human error cannot
be ruled out. Because of the voluntary role of CHWs, occasion-
ally they can be exhausted and/or can forget to do what is nec-
essary. A study conducted in Ethiopia also established that, oc-
casionally, CHWs prefer to treat their referred patients.33 Some-
times CHWs hardly recognize danger signs, and in some instances
danger signs tend to resolve on their own, for example, vomiting
if caused by a viral infection.34 Programmatically, through quar-
terly refresher training and support supervision of the CHWs, such
challenges are identified and addressed. 
The current study identified that the highest numbers of chil-

dren who received prereferral treatment and were subsequently
referred to the nearest health facility were aged 2–12 and 12–
35 mo. A study in West Africa differs from this finding, report-
ing that children in the same age group had similar protection
levels for malaria, especially in high transmission settings.35 In
general, in this study setting, breastfeeding children and chil-
dren aged ≤1 y are under parental care and are mostly car-
ried on the back or in the arms of the caregiver.36 Diseases can
be transmitted from the caregiver to the child. Children aged
12–35 mo are explorative once they start crawling, walking and
playing with other children. This exposes them to fever, diar-
rhea and pneumonia in settings where such diseases are already
prevalent. 

Limitations 
Records from CHWs might be subject to information bias;
however, that is expected for CHWs following quality
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Table 2. Appropriate management of children with fever, diarrhea and fast breathing danger signs 

Measure n (%) 

Children aged < 5 y referred for facility-based care 
Children aged < 5 y with fever only (n = 80) 62 (78%) 
Children aged < 5 y with cough/fast breathing only (n = 15) 6 (40%) 
Children aged < 5 y with diarrhea only (n = 28) 21 (75%) 
Children aged < 5 y with multiple complaints (n = 41) 30 (73%) 
Children aged < 5 y with other complaints (n = 65) 58 (89%) 
All children aged < 5 y with danger signs (n = 229) 177 (77%) 

Appropriate prereferral treatment given to eligible children aged < 5 y 
Children aged < 5 y with fever only (n = 80) 43 (54%) 
Children aged < 5 y with cough/fast breathing only (n = 15) 8 (53%) 
Children aged < 5 y with diarrhea only (n = 28) 16 (57%) 
Children aged < 5 y with multiple complaints (n = 41) 33 (80%) 
All eligible children aged < 5 y (n = 164) 100 (61%) 

Children aged < 5 y receiving appropriate prereferral treatment (if indicated) and referral to facility-based care 
Children aged < 5 y with fever only (n = 80) 28 (35%) 
Children aged < 5 y with cough/fast breathing only (n = 15) 2 (13%) 
Children aged < 5 y with diarrhea only (n = 28) 12 (43%) 
Children aged < 5 y with multiple complaints (n = 41) 22 (54%) 
Children aged < 5 y with other complaints (n = 65)* 58 (89%) 
All children aged < 5 y with danger signs (n = 229) 122 (53%) 

Children aged < 5 y receiving appropriate prereferral management of danger signs disaggregated by age categories 
Children aged 2–11 mo receiving appropriate care (n = 178) 12 (21%) 
Children aged 12–35 mo receiving appropriate care (n = 178) 31(54%) 
Children aged 36–60 mo receiving appropriate care (n = 178) 14 (25%) 

Children aged < 5 y receiving appropriate referral management of danger signs disaggregated by age categories 
Children aged 2–11 mo receiving appropriate care (n = 173) 38 (22%) 
Children aged 12–35 mo receiving appropriate care (n = 173) 79(46%) 
Children aged 36–60 mo receiving appropriate care (n = 173) 56 (32%) 

* These patients were not eligible for prereferral treatment, which perhaps explains the higher rate of prereferral appropriateness. 
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ssurance/refresher sessions during program implementa- 
ion. Information recorded to a good level by CHWs reflects their 
ctual management of children with danger signs. CHW regis- 
ers do not give details on specific danger signs and are limited 
y their design. This makes analysis of specific danger signs 
e.g. convulsions and chest difficulties in drawing in breath) 
ncomplete. 

onclusions 
HWs play a key role in early symptomatic detection, prerefer- 
al treatment and early referral of children aged < 5 y. If left un-
reated, danger signs in children aged < 5 y can result in death. 
he majority of children were managed appropriately by the 
HWs as per the iCCM protocol. There is a need to ensure that 
ll children aged < 5 y are referred as required. This calls for iden-
ification and mitigation of barriers to the proper management 
f children with fast breathing presenting to CHWs. More studies 
eed to focus on why children aged 2–11 and 12–35 mo were the 
ost affected by danger signs. Improving the health outcomes 
f children with danger signs can contribute towards achieving 
HO Sustainable Development Goal 3.2. 
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