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I
rrational use of antibiotics is widespread across healthcare 

settings (1). This includes use of antibiotics without clinical 

indications, treatment of a condition with an antibiotic not 

recommended for that condition, and incorrect dosing and/or 

route of administration. Non-indicated antibiotic treatment is 

a major public health threat worldwide (4). It inflates treatment 

costs, reduces treatment effectiveness, increases the risk 

of adverse events and is a recognized driver of antibiotic 

resistance (2, 3).  

Inappropriate antibiotic use for common childhood 

conditions is even more pronounced in low- and middle-

income countries (LMICs). According to the World Health 

Organization (WHO), only 70% of pneumonia cases in LMICs 

are treated with an appropriate antibiotic, and about half of all 

acute viral upper respiratory tract infections (RTIs) and viral 

diarrhoea cases are treated inappropriately with antibiotics 

(5). There is also a widespread approach in many LMICs to 

use antimalarials for patients with positive rapid diagnostic 

test (RDT) results and antibiotics for RDT-negative cases 

during the management of fever, with little or no attempt to 

rationalize the antibiotic treatment based on the appropriate 

assessment and differential  diagnosis of the RDT-negative 

fevers (6). Such approaches result in the widespread practice 

of prescribing broad-spectrum antibiotics for the treatment of 

RTIs, diarrhoea, and suspected malaria in sub-Saharan Africa 

and similar settings (7). 

The WHO Global Action Plan on Antimicrobial Resistance 

(Objective 4, target 142) identifies evidence-based prescription 

of antibiotics for specific diagnoses as an important strategy 

to optimize the appropriate use of antimicrobial medicines 

(2). Despite widespread acknowledgement of clinically 

unjustified antibiotic use, facility-level data to identify gaps 

and guide interventions to improve evidence-based antibiotic 

prescribing practices are limited in LMICs.

Numerous quality improvement (QI) strategies have been 

used to improve antibiotic prescribing practices for common 

childhood infections.  A recent systematic review concluded 

that interventions to improve antibiotic prescribing practices 

for hospitalized patients can improve clinical outcomes 

and reduce antimicrobial resistance (AMR) and hospital-

acquired infections (8). A review of interventions to improve 

antibiotic prescribing practices in outpatient settings called 

for multifaceted interventions that target specific prescribing 

behaviours and barriers to change in communities (9). However, 

these reviews noted the low quality of published studies and 

called for research across different contexts to understand 
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the most effective and cost-effective interventions to improve 

rational antibiotic use. Most studies on improving antibiotic 

prescription practices are from high-resource settings 

with well-developed information systems and embedded 

improvement tools (10), and their applicability to LMIC settings 

is limited (10). While many healthcare QI interventions have 

been successfully implemented in resource-limited settings 

(11, 12, 13), the evidence of their effect on improving rational 

antibiotic prescription in LMICs, including Uganda, remains 

scarce.

This study examined antibiotic prescription practices for 

common childhood conditions (RTIs, malaria and diarrhoea) at 

outpatient settings and implemented and routinely monitored 

an intervention to rationalize antibiotic use as an integral part 

of the Integrated Management of Childhood Illness (IMCI) 

improvement intervention in  Northern Uganda.

Methods
This intervention was implemented in Uganda by a USAID-

funded technical assistance project. Established teams of 

care providers in eight health centres and two hospitals in 

three districts of Northern Uganda, supported by a project 

consultant and coaches working at the district-level of 

government, identified gaps in the care of IMNCI and tested, 

implemented, evaluated and instituted changes to improve 

care. Quality improvement teams of intervention facilities 

were supported through monthly on-site coaching visits to 

build and reinforce clinical and improvement skills and support 

group problem solving, regular progress monitoring using 

common IMCI process indicators, and sharing of improvement 

experiences within and across health facilities.

As an essential first step to initiate evidence-based 

improvement interventions, a cross-sectional, mixed methods 

study was conducted in October–November 2015 to assess 

the quality of IMNCI services. Specifically, the quality of 

IMNCI was assessed using provider interviews, direct 

observation of paediatric outpatient visits and retrospective 

reviews of medical documentation. The assessment focused 

on compliance with evidence-based IMNCI practices and 

supporting system functions at the facility level, such as 

availability of essential infrastructure, commodities and 

other physical and human resources. Because of limited 

standardization and completion of the medical documentation 

of paediatric outpatient visits, compliance with severity 

assessment, classification and counselling best practices of 

common childhood conditions were mainly assessed from 

direct observation of outpatient visits of all sick children 

under five-years of age during the assessment visit.  Rational 

prescription practices among children with specific clinical 

conditions (pneumonia, cough or cold, diarrhoea, malaria), 

were assessed based on direct observations and medical 

documentation review.  

Assessment of rational antibiotic prescription practices 

focused on clinically justified use of an antibiotic and 

prescription of a first-line antibiotic. The progress of the 

improvement intervention was routinely (bi-weekly) measured 

through a review of medical records in intervention facilities 

using standardized WHO IMCI recommendations for low-

income settings. The intervention districts were selected 

based on perceived poor quality of IMCI  and concurrent 

improvement efforts in maternal and newborn care  to 

maximize the health gains. Non-randomized intervention 

facilities were selected based on high volume of services,  

representation of all levels of care, and existence of referral 

linkages within the facilities. The improvement intervention 

was implemented in 10 intervention sites from January 2016 

to February 2017.   

Results
Baseline review of registers revealed the absence of a 

standardized place to document vital signs, other signs and 

symptoms of illnesses, severity assessment results, and 

counselling practices for common childhood conditions. It also 

revealed poor documentation of patients’ weight, even when a 

standardized place was available. As indicated in Figure 1, the 

only clinical information documented in the register related 

to outpatient visits of children was diagnosis and prescribed 

treatment. 

Direct observation of outpatient visits of children under-

five revealed critical gaps in severity assessment and disease 

classification practices according to IMCI. Specifically, no child 

was assessed for three general danger signs (able to drink/

breastfeed, history of vomiting and convulsions) and only 

22% of children were assessed for existence of three main 

symptoms (cough, diarrhoea and fever). If the caretaker did 

Figure 1: Excerpt from an outpatient registry
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Such broad and unjustified diagnosis, not consistent with 

internationally recognized disease classifications (including 

IMCI), limits the opportunity to provide evidence-based 

treatment of thousands of sick children in Northern Uganda. 

Analysis of treatment practices of common childhood 

conditions demonstrated important gaps in rational antibiotic 

prescription practices, including justified antibiotic treatment, 

prescription of the first-line antibiotic and giving the antibiotics 

when needed (Table 2). Namely, observation revealed 

unjustified antibiotic treatment among sick children with no 

severe classification alone or coupled with fever, malaria, and 

diarrhoea in 86% (n=143), 79% (n=90), 84% (n=58), and 100% 

(n=32) of cases, respectively. The first-line antibiotic was 

prescribed to only 33% of children with pneumonia.  Antibiotics 

were not given to 35% (n=11) of severely ill, lethargic children 

with fever, while providers prescribed antibiotics to all children 

with RTI and no severe classification.

The baseline assessment results led to interventions which 

aimed to improve assessment and classification of sick children 

on one hand and rationalize antibiotic prescribing practices 

for common childhood conditions on the other.  Specific 

changes tested and implemented for these purposes by facility 

improvement teams included:

J Shifting the tasks of anthropometric measurements and 

assessment of vital and danger signs to village health 

team members assigned to facilities. Main challenges 

not present as a reason for seeking care, respiratory problems 

were assessed in 95% of children by care providers, diarrhoea 

in 9%, and fever or ear problems in none of the children. None 

of the caretakers were asked about the HIV status of the 

mother or the child (Table 1).

Similarly, out of 178 children having cough or breathing 

problems, respiratory rate (RR) was counted only in 27 

children (15%). Temperature was measured only for 71 

children (34%). None of the children presenting with fever 

was assessed for stiff neck, and none of the 36 children with 

diarrhoea was assessed for history of blood in stool or had the 

skin pinch checked.  Poor assessment practices create missed 

opportunities to properly classify, diagnose, and manage sick 

patients and lead to poor child care outcomes. 

Gaps in severity assessment practices and providers’ ability 

to differentiate common childhood conditions resulted 

in unjustified and broad diagnosis which did not allow for 

evidence-based treatment of sick children. Observation of 

outpatient visits of sick children revealed that respiratory 

symptoms, diarrhoea, and fever were correctly classified only 

in 13% (n=23), 11% (n=1), and 45% (n=71), respectively (Table 

1). Out of 104 children with respiratory symptoms, 58% were 

classified with such broad categories as RTI (n=53) or RTI/

malaria (n=51), and out of 5751 RTI-related cases recorded 

in the outpatient register, 78% (n=4,486) were improperly 

classified as RTI (52%, n=2978) or RTI/malaria (26%, 1,508). 

Table 1: Severity assessment and classification practices based on observation of outpatient visits of children two months to five years of age (n=212 
children) and on outpatient (OPD) registry review (n=15,379 children)

Indicators

Children assessed for three general danger signs (ability to drink/breastfeed, 
existence of vomiting and convulsions)

Assessment of existence of the symptoms by care provider if not mentioned by 
caretaker
J Three main symptoms (cough, diarrhoea and fever) 
J Respiratory problems 
J Diarrhoea 
J Fever

Measurement of specific signs and symptoms
J RR assessed in children with respiratory problems
J Temperature measured
J Weight measurement
J Stiff neck (if fever)

Diarrhoea: Assessment of blood in stool or skin pitch

HIV: Assessment of HIV status

Classification according to IMCI

Illustrative non-IMCI diagnosis
J Malaria /respiratory tract infection
J RTI 

Correctly classified:
J Respiratory symptoms
J Diarrhoea 
J Fever

NA=Not available

Registry review % (n)

NA

NA
NA
NA
NA

NA
0% (0)
4% (655) 
NA

NA

0%(0)

28% (85)

26% (1508)
52% (2978)

NA
NA
NA

Observation % (n)

0% (0)

22% (47)
95% (72)
9% (15)
0% (0)

15% (27)
34% (71)
21% (45)
0% (0)

0% (0)

0% (0)

22% (46)

29% (51)
30% (53)

13% (23)
11% (4)
 45% (71)

Figure 1: Excerpt from an outpatient registry
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and documenting the measurements before the outpatient 

visit. Facilities also re-organized the OPD to set up a 

fully-equipped triage point where danger signs and other 

vitals could be assessed at one time (one stop shop).  These 

changes allowed care providers to save time on childhood 

hindering proper assessment of the sick children were 

critical shortage of care providers and high volume of the 

outpatient visits in supported facilities. To address these 

challenges, village health workers, assigned to facilities, 

were oriented and involved in assessment of sick children 

Table 2: Treatment of common childhood conditions based on observation of outpatient visits of children from two months to five years of age (n=212 
children) and on OPD registry review (n=15,379 children)

Condition

Lethargic children with 
fever

Fever + no severe 
classification

No severe classification

Pneumonia

RTI + no severe 
classification

Malaria + no severe 
classification

Diarrhoea + no severe 
classification

Registry review % (n)

NA
----

NA

NA

NA

12% (104)
88% (764)

52% (2333)
--

83% (192)
--

57% (501)

99% (892)

Observation % (n)

100% (31)
81% (13)

65% (20)

79% (90)

86% (143)

33% (4)
67% (8)

100% (107)
86% (92)
--

84% (58)

100% (32)

100% (32)

Indicators

J Administered malaria test (delayed timely referral)
J Children with positive rapid diagnostic test 

administered antimalarial 
J Antibiotic administered 

J Unjustified antibiotic therapy 

J Unjustified antibiotic therapy

J Prescription of the first-line antibiotic 
J Prescription of Co-trimoxazole or other non-

evidence-based antibiotic

J Antibiotic prescribed for RTI 
J Cotrimoxazole prescribed for RTI treatment
J Antibiotic prescribed for cough or cold

J Unjustified antibiotic therapy 
(Amoxicillin 21%, Co-trimoxazole 79%)

J Unjustified antibiotic therapy   
(Ciprofloxacin 6%, Co-trimoxazole 94%)

J Prescribed oral rehydration solution and Zinc

Note: Results from the medical registry review were based only on diagnosis documented by care providers. The OPD registry did not specify the severity status of sick child.
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Figure 2: Prescription of antibiotics for cough or cold and first-line antibiotic for pneumonia at OPD visits of children from two months to five years old in 
10 facilities of Northern Uganda
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assessment and make informed decisions. 

J Developing and displaying job aids guiding assessment 

requirements, classification, and treatment of 

common childhood conditions based on WHO IMCI 

recommendations. To improve access to and use of up-

to-date, evidence-based clinical recommendations, the 

project team supported facilities to develop clinical decision 

support tools guiding assessment, classification and 

treatment of high burden paediatric conditions. The project 

also built clinical and improvement capacity of facility 

teams in management of common childhood conditions 

through routine coaching visits with the district health 

teams. The coaching focused on addressing identified gaps 

and improving assessment, proper diagnosis and rational 

antibiotic treatment of common childhood conditions. 

External mentorship was accompanied by orientation, 

regular clinical supervision and feedback provided by 

Note: Because of large number of children with malaria diagnosis per month, bi-weekly routine monitoring is based on selection of random entries of children 
with malaria in the OPD registry 

Figure 3: Prescription of unjustified concurrent antibiotic therapy for malaria and antibiotic or other non-EB treatment for diarrhoea at OPD visits of 
children from two months to five years old in 10 facilities of Northern Uganda

experienced staff members of facility teams to new or less 

experienced care providers. This approach strengthened 

resiliency of health service delivery systems in supported 

facilities to address frequent staff turnover. 

J Revising OPD register to document vital and danger signs, 

vaccination status, and referral. Poor standardization 

of medical documentation and limited availability of 

essential information (including signs and symptoms 

and vaccination status) hindered the opportunity to 

continuously assess and improve care of sick children. 

To address this challenge, improvement teams added 

specific columns in the OPD register to document essential 

clinical information on children’s outpatient visits. This 

information was used to regularly assess the outpatient 

care of children by experienced staff members and provide 

needs-based mentorship to their peers. In addition, facility 

teams routinely monitored progress of the child health 
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improvement intervention, analyzing results and refining 

changes for continuous improvement. 

Time series charts were used to monitor the effects of the 

intervention, based on reviews of randomly selected paediatric 

outpatient visits from the registry. These demonstrated 

improved assessment and documentation of vital signs (RR 

and temperature) and danger signs from 0% to 50% (n=150) 

and 51% (n=153), respectively during January–December 

2016. The intervention also improved prescription of the first-

line antibiotic for pneumonia (Figure 2) and simultaneously 

reduced unjustified antibiotic prescription practices for cough 

or cold, malaria and diarrhoea (Figure 3).

Discussion
By identifying substantive gaps in quality of severity 

assessment and classification practices for sick children at 

outpatient settings, our study shed important light on an area 

that has been poorly documented and understood in Northern 

Uganda and other similar settings in sub-Saharan Africa.  

Gaps in severity assessment and classification practices and 

providers’ limited ability to differentiate common childhood 

conditions lead to incorrect diagnosis and consequently, 

unjustified, non-evidence-based treatment of common 

childhood conditions.  

Global monitoring frameworks and action plans (14, 15, 

16) target monitoring the progress and improving child 

care outcomes based on compliance with evidence-based 

treatment of specific high-burden clinical conditions (e.g., 

appropriate antibiotic treatment for suspected pneumonia, 

oral rehydration therapy and zinc for diarrhoea, etc.). Study 

findings suggest that such an approach needs to be revisited. It 

limits the opportunity to identify and address existing critical 

gaps in severity assessment and classification, the essential 

first steps to guide evidence-based clinical interventions.  The 

emphasis only on evidence-based treatment may also lead 

to poor child care outcomes due to ineffective treatment of 

incorrectly classified clinical conditions.  

Our study identified substantive inappropriate antibiotic 

use for common childhood conditions. This includes gaps in 

justified antibiotic treatment, in prescription of the first-line 

antibiotic and in giving antibiotics to severely ill children when 

needed. 

Unjustified antibiotic administration practices for 

RTI, malaria and diarrhoea revealed by the study call for 

increased action to improve rational antibiotic prescription 

for high-burden childhood conditions at the outpatient 

level in Northern Uganda.  Further assessment is needed 

to shed light on the severity assessment, classification and 

rational antibiotic prescription practices among hospitalized 

paediatric patients in Northern Uganda and similar settings. 

The need to understand current practice, reduce 

unnecessary antibiotic use and promote effective antibiotic 

prescription is emphasized in the WHO Global Action Plan to 

reduce antimicrobial resistance. By stressing the importance 

of universal access to antibiotics, the Lancet Series argues that 

appropriate use is one of the important areas to ensure effective 

coverage with antibiotics. Unjustified use of antibiotics, failure 

to use first-line antibiotics when indicated, and incorrect 

antibiotic dosing contribute to ineffective antimicrobial 

treatment, potential adverse effects, unnecessary treatments 

and associated costs and the development of antibiotic 

resistance. 

Our results confirm that a quality improvement intervention 

can improve assessment and documentation of vital and danger 

signs and rational antibiotic prescription by care providers.  

The study demonstrated that the intervention was successful 

both in terms of reducing unjustified antibiotic prescription 

and improving first-line antibiotic use.   

By improving rational use of antibiotics for treatment of 

common childhood conditions, the findings of this study 

support scaling up tested improvement interventions to 

address inappropriate antibiotic use in Uganda and potentially 

other settings in an effort to increase access to evidence-based 

care of common childhood conditions, improve health and 

reduce antibiotic resistance (2). n
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