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Abstract. Identification, stabilization, and prompt referral of children with signs of severe febrile disease (danger signs)
in rural communities are crucial for preventing complications and death from severe malaria, pneumonia, and diarrhea. We
set out to determine the treatment-seeking practices and treatment patterns for children , 5 years of age with an acute
febrile illness, with or without danger signs of severe disease, in a highly malaria-endemic area of northern Uganda. Three
household surveys were conducted from November through December each year in 2018, 2019, and 2020. Overall, 30%
of the children in the study were reported to have had a WHO-classified danger sign including convulsions, unconscious-
ness/unusually sleepy, inability to feed or drink, and vomiting everything. Only half of the children in this study sought care
from a health provider. However, significantly more children with danger signs of severe disease sought and received
treatment and diagnostics from a health provider, compared with those without danger signs (adjusted odds ratio: 1.6,
95% confidence interval: 1.2–2.0; P , 0.01). In the total population studied, care seeking in the public sector was 26%
and similar to care seeking in the private sector (24%). Community health workers were used as the first source of care by
12% of the children. Approximately 38% of the children who were reported to have danger signs of severe disease requir-
ing prompt referral and treatment did not seek care from a health provider. Understanding and addressing barriers to
accessing healthcare could contribute to better treatment seeking practices.

INTRODUCTION

Malaria, pneumonia, and diarrhea together account for 50%
of all deaths in children in the age group of 1 to 59 months, in
sub-Saharan Africa.1,2 In Uganda, malaria is responsible for
approximately 15% of deaths in children in this age group,
pneumonia for another 15% and diarrhea for 10%.3 In addi-
tion, the prevalence of malaria, pneumonia, and diarrhea in
children under 5 years admitted at health facilities in Uganda
is 43%, 11%, and 5%, respectively.4 These three illnesses
often present as an acute febrile illness with overlapping
symptoms, and coinfection can occur.5–7

If untreated, malaria, pneumonia, and diarrhea infection in
children can quickly progress to severe disease and death.8

The prompt administration of an efficacious antimalarial or
antibiotic for pneumonia and oral rehydration salts and zinc
(ORS/zinc) for diarrhea as required, is therefore essential to
prevent death or lasting sequelae. Although uncomplicated
malaria or pneumonia infection can be easily treated with
oral medication, severe disease requires parenteral treat-
ment alongside the management of complications, which is
usually only available in a higher-level health facility setting.9

Children who develop severe malaria or pneumonia in
remote settings are therefore at risk of death, if symptoms
are not recognized and treated early.
Community-level initiatives such as the integrated commu-

nity case management (iCCM) of malaria, pneumonia, and
diarrhea or the Integrated Management of Childhood Illnesses
(IMCI) in primary health facilities therefore seek to facilitate
prompt identification of children with signs of severe disease
and immediate referral to a health facility with the capacity to

manage the disease and its complications.10,11 The danger
signs of severe disease in children , 5 years of age that
should trigger prereferral treatment and immediate referral
within iCCM programs include a child who is unconscious/
unusually sleepy, unable to feed or drink, vomits everything,
and one who has convulsions.3

Treatment-seeking practices for children with febrile illness
have been extensively described, but less is understood about
the care-seeking patterns and treatment provided to those
children with danger signs of severe disease, including severe
malaria and pneumonia.12 Understanding treatment-seeking
patterns in the case of severe illness is important to target rele-
vant interventions adequately, including prereferral treatment,
such as rectal artesunate for cases of severe malaria in chil-
dren. The objective of this study was therefore to determine
the treatment seeking practices and treatment patterns for
children, 5 years of age with an acute febrile illness, with and
without danger signs of severe disease, in a highly malaria-
endemic area of northern Uganda.

METHODS

In the frame of the Community Access to Rectal Artesunate
for Malaria (CARAMAL) Project, an observational study accom-
panying the rollout of rectal artesunate as prereferral treatment
of severe malaria, cross-sectional household surveys were
conducted to elicit treatment seeking for recently sick children
and their treatment patterns.13 The cross-sectional surveys
were designed to collect contextual information relevant for the
CARAMAL study.
Study design. Three consecutive household surveys were

conducted between November and December each year, in
2018, 2019, and 2020 in northern Uganda.
Study setting. The surveys were conducted in the districts

of Kole, Kwania, and Oyam, located in the Lango Region of
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northern Uganda. The three districts together have a popula-
tion of approximately one million, and more than 80% of
the population are rural subsistence farmers.14 Malaria is
endemic, with all year transmission and a high entomological
inoculation rate of more than 1,500 infective bites per person
per year.15 Health services are provided by public health
facilities including 30 primary health facilities (health center
II), 15 secondary health facilities (health center III), and four
tertiary health facilities (health center IV and referral hospi-
tals), as well as approximately 5,000 community health work-
ers (implementing iCCM), and many small, private, for-profit
facilities. Treatment of uncomplicated conditions including
malaria, diarrhea, and pneumonia are provided at all levels
including the CHWs, whereas health center facilities of level
III and higher provide inpatient services. Since March 2019,
CHWs and primary health centers (HC II) have been supplied
with rectal artesunate for prereferral treatment of children
with suspected severe malaria.13

Uganda’s climate is largely tropical with two rainy seasons
per year, March to May and September to December. Data
collection took place from the middle to the end of the rainy
season when prevalence of malaria is expected to be high.
Sampling and sample size. A stratified three-stage clus-

ter sampling strategy was applied to randomly sample sur-
vey households (Table 1). Stratification was by district, and
the sampling stages included the parish, village, and house-
hold. A total of 34 parishes/clusters were sampled from the
three districts, with the number proportional to the popula-
tion size of the district. One village was then sampled from
each cluster and within each village, 30 households were
randomly sampled from a list of households with children
, 5 years of age established by the survey team and village
representatives before commencing data collection. At each
village, we first mapped and listed all households 1 to 3 weeks
before the actual survey. Information on the household loca-
tion, household head, number of people in the household, and
number of children under age 5 was obtained. The “sampling
frame” included all households with at least one child below 5
years, from which we randomly sampled 30 households per
village. When there was more than one eligible child per care-
giver, one was randomly selected from the list of eligible chil-
dren. This was predesigned and automatically generated using
data collection software.
To determine the proportion of children aged , 5 years

seeking treatment for fever from formal health facilities, we
used an estimated prevalence of treatment seeking of 50%
with 95% confidence, a 5 0.05 and a design effect of 1.2,
giving a minimum of 462 household survey responses on
treatment-seeking required per individual survey round.
The number of clusters was determined using the WHO

expanded program of immunization recommendation of 30
cluster * 30 interviews per cluster. We used 34 clusters to
allow sample size achievement for additional objectives.

Study population. Parents/caregivers of children , 5 years
of age were eligible to participate in face-to-face inter-
views if their child had been ill with a febrile illness within
2 weeks before the survey. Additional household-level
information was obtained in interviews with the heads of
sampled households (who may also have been the par-
ent/caregiver).
Data collection. Trained field interviewer teams collected

information in electronic data collection forms using the
Open Data Kit (ODK) software on password protected tab-
lets with customized data entry screens. Data collection
forms were adapted from malaria indicator survey templates.
Interviews were conducted in English or the local Langi,
depending on the preference of the respondent. Electronic
forms in either language were available. The forms col-
lected the child’s demographic information and data on
the child’s symptoms including danger signs. Danger signs
were defined following the WHO IMCI/iCCM guidelines:
unconscious or unusually sleepy, unable to feed or drink,
vomiting everything, and convulsions.11 Because of the
lack of specificity and sensitivity of questions related to the
severity and frequency of vomiting, “vomiting everything”
may have been overreported.
Data collectors also collected data on the type and loca-

tion of healthcare providers visited and the type of medicine
received. Charts with photographs of the common medi-
cines used to treat febrile illnesses (including ACT and antibi-
otics) were shown to the respondents to aid their memory of
the medicines that the child was given for treatment.
Analysis. Only children who were reported to have been

sick with a febrile illness within 2 weeks before the house-
hold survey were included in this analysis. All analyses took
into consideration the cluster sampling strategy through
weighting, using the “svyset” command (with village of resi-
dence as the cluster) in Stata, version 14. Descriptive analy-
ses of point estimates of indicators were conducted. Most
variables are presented as proportions, disaggregated by
survey year and severity of illness (danger sign versus no
danger sign). Finally, multivariate logistics regression analy-
sis was conducted to adjust for possible confounders and to
determine differences between children with and without
danger signs. The following variables were included in the
multivariable logistics regression model: district of resi-
dence, household survey round, child age, child gender, and
caregiver age and caregiver gender.
Ethics. Ethical approval was obtained from Makerere Uni-

versity School of Public Health Higher Degrees Research
and Ethics Committee (Number 548); from the Uganda
National Council of Science and Technology (SS 4534)
and from the Research Ethics Review Committee at the
World Health Organization in Geneva (ERC.0003008). Written
informed consent was obtained from all participants includ-
ing the head of the household and the child caregiver before
data collection.

TABLE 1
Household survey sampling, based on 2014 census population

District Total population No. of parishes No. of villages No. of households
Survey sample/no. of parishes

(total samples 5 34)

Oyam 383,644 64 1038 76,536 16
Kwanya 183,930 34 396 34,400 9
Kole 239,327 30 436 48,525 9
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RESULTS

Characteristics of the study population. The number of
children , 5 years reported to have had a febrile illness
within the past 2 weeks amounted to 398 in 2018, 416 in
2019, and 547 in 2020. The mean age of these children was
2.5 years (SD 5 1.4), and 52% were female. All the children
had a fever, 46% had cough, and 19% had diarrhea during
the reported illness episode (Table 2).
Overall, 30% were reported to have had at least one dan-

ger sign of severe disease. These included about 2% with
convulsions, 6% who were unconscious/unusually sleepy,
8% who were unable to feed or drink, and 17% who had
been vomiting everything. See Table 2 for more details of the
children in the study.
Care-seeking patterns for children with and without

WHO-classified danger signs Overall, a high number of
children were treated at home with medicines obtained/kept at
home. These were 53% over the three survey rounds, com-
bined (Table 3). There was no difference in the proportion of

children with and without danger signs who received treatment
at home (adjusted odds ratio [aOR]: 0.83; 95% confidence
interval [CI]: 0.66–1.05; P 5 0.13). However, significantly more
children with danger signs sought treatment outside the home
compared with those without danger signs (aOR: 1.6; 95% CI:
1.2–2.0; P, 0.001) (Table 3).
The first source of care for children who sought care out-

side the home is also presented in Table 3. Overall care
seeking from CHWs was low. This was on average only 12%
(12% in 2018, 6% in 2019, and 14% in 2020). Care seeking
at the referral health facility was also only 2% (1%, 1%, and
2% over the three survey rounds, respectively). Further, care
seeking from a primary or secondary facility was 12% of the
total children surveyed. That is 7%, 12%, and 13%, respec-
tively, across the three survey rounds (Table 3). In total,
across the three survey rounds, care seeking from the public
sector (including the CHW and the health facilities) was 26%
of all the sick children.
Meanwhile, care seeking in the private sector included

both private sector clinics and drug stores. A total of 18% of

TABLE 2
Characteristics of children with any reported illness, 2 weeks before the survey

Survey

2018 2019 2020 Overall

Number of recently febrile children 398 416 547 1,361
Age (Mean, SD) 2.3 (1.4) 2.7 (1.3) 2.4 (1.4) 2.5 (1.4)
Sex (Female %) 54.6 51.7 50.3 52.2
District (%)

Kole 23.1 25.0 19.9 22.6
Oyam 51.5 48.8 54.8 51.7
Kwania 25.4 26.2 25.2 25.6

Major signs and symptoms (%)
Cough 51.3 49.3 38.7 46.4
Fast breathing 2.5 3.6 1.5 2.5
Diarrhea 21.6 16.7 17.8 18.7
Danger signs (%)* 27.4 32.0 31.4 30.3
Convulsions 2.3 2.3 0.4 1.7
Unconscious/unusually sleepy 6.6 4.4 9.9 6.3
Unable to feed or drink 10.4 7.8 5.0 7.7
Vomiting everything 12.9 18.7 18.2 16.6

*Prevalence of danger signs (any danger sign/total number of children). A child could have more than one danger sign. Therefore, total of the individual danger signs may be higher than the
prevalence.

TABLE 3
Care seeking and treatment of children with and without danger signs

No danger sign Danger sign Total
Adjusted odds ratio (95% CI)* P valuen 5 945 n 5 416 n 5 1,361

Did something at home 54.2 49.3 52.7 0.83 (0.66–1.05) 0.13
Took medicine 30.8 25.2 29.1 0.73 (0.55–0.95) 0.03
Took antimalarial 23.2 21.4 22.6 0.87 (0.65–1.15) 0.33
Artemether–lumefantrine 22.5 21.4 22.2 0.9 (0.68–1.2) 0.49
Sought treatment outside home 50.6 61.8 54.0 1.6 (1.2–2.0) < 0.001
Type of outside provider visited first†

Community health worker 11.2 13.0 11.8 1.2 (0.8–1.7) 0.41
Referral facility 1.9 1.9 1.9 0.8 (0.3–1.8) 0.55
Secondary/primary facility 10.2 16.6 12.1 1.7 (1.2–2.4) 0.002
Clinic 16.6 20.0 17.6 1.3 (1.0–1.8) 0.06
Drug shop 6.2 5.3 6.0 0.9 (0.5–1.4) 0.58
Blood test done outside home 37.0 48.3 40.5 1.6 (1.2–2.0) < 0.001
Received antimalarial outside home 34.7 48.6 38.9 1.8 (1.4–2.2) < 0.001
Artemether–lumefantrine 31.3 41.6 34.5 1.5 (1.2–2.0) 0.001
Rectal artesunate 0.1 0 0.1
Received antibiotic outside home 9.6 9.4 9.6 0.97 (0.7–1.4) 0.887
CI5 confidence interval.
* Adjusted for survey round, district of residence, child age, child sex, and caretaker age, and caretaker sex. The bold text represents statistically significant results.
†A small percentage also sought care at “other” sources, including from friends, traditional healers, and places of worship.
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the sick children sought care at a private clinic overall. These
were 16%, 21%, and 21% in 2018, 2019, and 2020 respec-
tively. Those seeking care at drug stores were 6% in total
(6%, 8%, and 4% over the three survey rounds, respec-
tively). In total across the survey rounds, seeking care from
private sector providers amounted to 24%. Overall, a similar
number of children sought care in the public sector (26%) as
in the private sector (24%).
Treatment patterns. The use of diagnostic tests/blood

tests was also higher among children with a WHO-classified
danger sign (48%), compared with those without danger
signs (37%) across all three survey rounds (Table 3). Chil-
dren with danger signs had 60% higher odds of receiving a
diagnostic test (aOR: 1.6; 95% CI: 1.2–2.0; P , 0.001). The
malaria test was positive in 37% of the children across the
survey rounds, and more children with danger signs had a
positive malaria test (47%) than those without danger signs
(33%; P, 0.001).
Those who were reported to have received antimalarial

medicines outside the home were 39% across the survey
rounds. Again, more children with danger signs received the
antimalarial treatment compared with those without danger
signs (aOR: 1.8; 95% CI: 1.4–2.2; P, 0.001). The use of rec-
tal artesunate was low, with less than 1% of the children
receiving the suppository over all the survey rounds.
Reported antibiotic use (from an outside health provider)

was generally low, 10%, and similar across the two groups
(danger sign/no danger sign) over the 3 years (aOR: 0.97;
95% CI: 0.7–1.4; P 5 0.89). See Table 3 for additional infor-
mation on care-seeking and treatment patterns.
Finally, treatment of diarrhea with ORS/zinc was very low

throughout the study period, and only about 5% of the chil-
dren with diarrhea received this medication.

DISCUSSION

This study looked at treatment-seeking patterns and treat-
ment provided to children with and without danger signs of
severe disease, to identify patterns relevant for improving
management of children in rural communities in Uganda.
Data from three household surveys conducted in 2018,
2019, and 2020 were used to derive and compare care-
seeking and treatment patterns. The big data sets, multiple
rounds, and generally consistent results across the survey
rounds contributed to the strength of the results and infor-
mation presented in this paper.
Thirty percent (30.3%) of the children in this study were

reported to have danger signs of severe disease. This figure
is slightly higher than what has been previously reported in
other studies that actually assess and report severity of
symptoms in children , 5 years of age who visit CHWs, in
similar settings. These studies in Burkina Faso, Nigeria, and
Uganda have reported danger signs in 18% to 25% of the
children.16 The higher number with danger signs in this study
could be due to overinterpretation of a child’s symptoms by
a caregiver as more severe than they actually are—for exam-
ple, general weakness, sleepiness, and vomiting that could
have been reported as vomiting all feeds. In addition, due to
a lack of specificity and sensitivity of questions related to
severity and frequency of vomiting, nonsevere vomiting may
have been reported as “vomiting everything.”

Despite a high prevalence of reported danger signs, only
half of all children (including those with danger signs) actu-
ally received care from a health provider outside their home.
In addition, half of all the children were treated with medi-
cines or remedies found at home. This is similar to findings
from a treatment-seeking review that included 19 studies
from Uganda that found home management of children to
be a common first response in management of sick chil-
dren.17 Although it is expected that caretakers should pro-
vide first aid to a sick child at home, it is possible that many
of the children may not receive appropriate treatment at their
homes and may also have delayed care seeking after initial
remedies at home.
Other studies on treatment seeking highlight common fac-

tors that influence mothers’ healthcare-seeking behavior for
their children. These include social and economic factors,
particularly higher maternal education and employment sta-
tus of mothers contribute to better care seeking for chil-
dren.18,19 On the contrary, low economic status leading to
lack of money to travel and sustain patient admission, as
well as lack of immediate transport, directly contribute to
poor care-seeking behavior. Other child factors such as
child’s age are associated with care-seeking behavior.20

Many of these factors, especially the socioeconomic factors,
are also prevalent in our study setting and may explain why
care was not sought for many children in this study immedi-
ately after symptoms were recognized. There is therefore a
need to address socioeconomic barriers to access to care
and to increase caretaker awareness on the urgency of rec-
ognition and prompt action when danger signs of disease
are present in children.
This study also found equal care seeking in the public sec-

tor (26%) and the private sector (24%). Many interventions
are targeted at improving care provision in the public sector,
the private sector is often left behind and no training, quality
improvement opportunities, or support supervision is pro-
vided to health workers in the private sector.21 Given that
the private sector treats as many patients as the public sec-
tor, it is necessary to ensure that training is provided to the
health workers and quality medicines and diagnostics are
made available through the private sector in rural communi-
ties in Uganda and similar countries.22

Further, the fairly low utilization of community health work-
ers (12%) found in this study could be improved. Given that
CHWs are often nearer to families than health facilities,
ensuring that the CHWs are well trained and supplied with
the necessary medicines, diagnostics, and equipment can
contribute to timely access to appropriate treatment of chil-
dren with fever in their communities.23–25

On another note, this study found low reported use of anti-
biotics in febrile children (10%). In this setting with very high
malaria transmission, febrile illness may generally be first
treated as malaria. On the contrary, many studies show high
prescription and use of both antibiotics and antimalarial
medicines to treat febrile illness in children.26,27

Finally, an additional limitation of this work should be
highlighted. As is common in surveys on treatment seeking,
these data are based on caregiver-reported information that
could not be verified by the study team. However, to improve
the data quality, the period of recall was limited to 2 weeks
before the survey. In addition, pictures of common medicines
used for treatment of children were shown to respondents to
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help improve their memory of the medicines that the children
may have been taking.

CONCLUSION

In conclusion, this study found high prevalence of severe
disease in children and yet low care seeking in general.
Understanding and addressing barriers to access to health
care could contribute to better treatment seeking practices.
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