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1. Introduction: 
 

1.1 Background and rationale 

 

The Integrated Management of Childhood Illness (IMCI) booklet for managing sick children under 

five years of age has been found to improve the quality of care and reduce childhood 

mortality(1,2) However, challenges with IMCI remain notably poor adherence to guidelines and 

excessive prescription of antibiotics(3–6). Furthermore, the IMCI guidelines are not 

comprehensive, causing uncertainty in managing illnesses not covered by IMCI and exacerbating 

the over-prescription of antibiotics even more (7).  

Clinical decision support algorithms (CDSAs) have been found to improve adherence to IMCI and 

reduce antibiotic prescription without resulting in inferior clinical outcomes (8–10) However, 

most healthcare quality assessments were conducted in the context of efficacy studies, not 

effectiveness studies, so these interventions’ effect is unclear in more real-life settings. 

 

In this ancillary study of a cluster randomized controlled trial, we will use the methodology 

adapted from the Service Provision Assessment (SPA) to evaluate the impact of ePOCT+ (an 

electronic CDSA) on antibiotic prescription and quality of care in primary health care facilities in 

Tanzania as compared to routine practice. We will do this by conducting clinical observations of 

consultations with children aged two months to five years.  

  

Within ePOCT+ a clinician can accept a recommendation for diagnosis, treatment, and 

management but may decide not to follow this recommendation in reality. The observation by 

external clinical observers of what clinicians do in reality will give us a better insight into the actual 

impact on the quality of care 

 

1.2 Objectives 

 

Primary objective: 

The primary study objective is:   

 

Obj 1 : To evaluate whether the use of ePOCT+ by clinicians in the management of sick 

children results in an increase (compared to routine care) in the proportion of the IMCI 

symptoms and signs assessed, and the IMCI counselling provided  

 

Secondary objectives: 

The secondary objectives are to compare health facilities using ePOCT+ [intervention], with health 

facilities not using ePOCT+ [control]) in terms of: 

Obj  2.1 :   Diagnoses made by clinicians 

Obj  2.2 : Type, dosage, and mode of administration of antibiotics and antimalarials 

Obj 2.3: Concordance between the diagnoses and antimicrobials prescribed (or not) 
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Obj 2.4: Children for whom screening for priority conditions was performed (e.g., TB, HIV, 

malnutrition, vaccination status) and who were subsequently referred to a specialized 

program 

Obj 2.5: Concordance between the proposed antibiotic treatments by ePOCT+, the 

accepted antibiotic treatment by the clinician, and the actual treatment prescribed  

Obj  2.6 : Overall antibiotic prescription 

 

2.0 Methods:  

2.1 Study design 

The ePOCT+ intervention will first be trialed in 40 health facilities split equally between intervention and 

control arms as part of a cluster randomized controlled study.  

A cross-sectional survey will be performed in a random subset of 18 of the 40 health facilities: nine 

randomly selected facilities from the intervention arm and nine from the control arm of the parent study 

(figure 1).This survey will be conducted two to four months after the start of the parent trial.  

This survey will consist of observing consultations in the consultation room for children aged 2-59 months, 

and noting whether the selected symptoms, signs, and questions were requested by the healthcare staff 

or described spontaneously by the patient or caregiver. 

Figure 1: Study design 
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2.2 Intervention: 

Provision of ePOCT+, an electronic clinical decision support algorithm on an android tablet, along with 

associated point of care tests (CRP, Hemoglobin, pulse oximetry), training, and mentorship. ePOCT+ 

prompts the health care worker to answer questions about demographics, symptoms, signs, and tests. 

Based on the answers, ePOCT+ will propose one or several diagnoses, treatments, and management 

plans, including the need for referral.  

2.3 Control: 

Half the facilities will have been randomized into control facilities for which health care workers will 

perform their tasks as per routine care.  

The healthcare staff from the control health facilities will receive equivalent clinical training as the 

intervention health facilities, without any specific training on the intervention tool (ePOCT+). 

2.4 Randomization and sampling of health facilities 

Randomization of health facilities is described in the main trial statistical analysis plan. In summary, 

eligible health facilities were randomized on a 1:1 ratio using the following stratification factors: 

monthly attendance, type of health facility (dispensary or health centre), region and district. 

An independent statistician will randomly select the 18 health facilities for the cross-sectional analyses 

among the 40 included in the main trial. All 8 health centers will be included in order to have sufficient 

information on both types of health facilities. Among the remaining 32 dispensaries, the 10 dispensaries 

will be randomly sampled and stratified by intervention arm (5 intervention, 5 control), and by region 

following the same 3:2 ratio as sampling for the main study (6 from Morogoro, 4 from Mbeya). 

2.5 Sampling of consultations 

A convenience sample will be used, following all eligible consultations when the clinical observer is 

present at the health facility during normal working days (Monday to Friday). 

2.6 Sample size 

The sample size calculation is based on the co-primary outcome of antibiotic prescription. A sample size 

of 25 patients in 9 clusters (i.e. health facilities) per arm will have 80% power to detect a 25% absolute 

decrease in mean antibiotic prescription from a baseline of 50%, using an intraclass correlation coefficient 

(ICC) of 0.10 and an alpha of 0.05. The ICC was based on studies evaluating prescription variations among 

different health care facilities/practices, ranging from 0.07 to 0.10 (11–14).  

We expect a high variability in baseline values of symptoms and signs assessed by a clinician and between 

clinicians(4,8,15,16) Based on the above sample size (9 clusters per arm, 25 patients per cluster), we would 

have 67-93% power to detect a 30% absolute increase in the assessment of primary IMCI symptoms and 

signs, considering a baseline value of 40-60%, an ICC of 0.15 – 0.25, and an alpha of 0.05. 

The sample size was calculated using the “clustersampsi” command in Stata 16.0. 
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3.0 Study population  

3.1 Eligibility 

3.1.1 Health facility (Cluster) eligibility 

Health facility eligibility for the cluster RCT sub-study is the same as the parent Dynamic study. It is based 

on the health facility meeting all the inclusion criteria and none of the exclusion. 

Inclusion criteria: 

- Government and private government-designated primary care HFs (dispensaries and health 

centers). 

- Located in the Mlimba, Ifakara and Ulanga DC (Morogoro Region) or in Mbeya DC and CC (Mbeya 

Region). 

- Seeing at least 20 children aged 2 months to 5 years per week on average over the past 6 months 

(to facilitate participant recruitment). 

Exclusion Criteria: 

- Secondary and Tertiary HFs (district, regional, zonal and specialized hospitals). 

 

3.1.2 Study Participant Eligibility 

Patient eligibility is the same as the main study; however, the included age group will be restricted to 2-

59 months and only primary consultations (not follow-up consultations). A patient is eligible for the study 

if he/she meets all the inclusion and none of the exclusion criteria.  

Inclusion criteria: 

- Age 2 months to 59 months 

- Presenting for the first time for an acute medical or surgical condition at this health facility 

- Agreed to participate in the main study  

 

Exclusion Criteria: 

- Presenting for a follow-up consultation for an acute illness that was already previously assessed in 

the past 14 days at this health facility 

- Presenting for scheduled consultation for a chronic disease (e.g. HIV, TB, NCD, malnutrition) 

- Presenting for routine preventive care (e.g. growth monitoring, vitamin supplementation, 

deworming, and vaccination).  

- Caregiver unavailable, unable or unwilling to provide informed consent  

 

Exclusion criteria specific to the intervention arm: 

- Health care worker seeing the patient was not trained to use the ePOCT+ tool in the intervention 

arm. 
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- Participants seeing a health care worker on a day where the ePOCT+ tool is not functioning the day 

of observation due to IT issues (updates, crash) which would not allow the health care worker the 

option to use ePOCT+ 

- In case the healthcare worker was trained on ePOCT+ and that the tool is functioning, but he/she 

decides not to use the tool, the observation will still be included.  

 

3.2 Baseline characteristics 

The baseline cluster (health facility) characteristics that will be summarized by study arm include: 

• Number of health facilities by type (dispensary or health center) and region 

• Average number of patients seen per month by health facility 

• Availability and readiness of basic health care services score based on the Tanzanian Service 

Provision Assessment (median and IQR) 

• Demographics of healthcare workers including IMCI training 

The baseline patient and caregiver characteristics that will be summarized by study arm, and for the 

overall study include: 

• Patient demographics: sex (number and percentage); age (median and IQR) 

4.0 Main analyses 

4.1 Outcome definitions 

4.1.1 Primary outcome (Objective 1): 

1) Primary outcome measure:  

- Outcome measure: Mean score (1 point per symptom or sign, max score is 14) of major IMCI 
symptoms and signs assessed as observed by the clinical observer (Table 1). 

- Comparator, and timing of measurement: Intervention health facilities using ePOCT+ versus 
control group (routine care) 

- Method of measurement: Observation by the clinical observer using the adapted SPA observation 
of sick child survey 

- Analysis type: Cluster level analysis,  unpaired t-test for a difference in means 

 

Table 1: Principal IMCI Symptoms and signs 

Symptoms Signs 

Fever Measured temperature 

Cough or difficult breathing Measured respiratory rate (in a child with cough or 
difficult breathing) 

Child has had convulsions with this illness Checked for pallor 

Diarrhea Weighed the child 
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Ear pain or discharge Measured MUAC 

Child is unable to drink or breastfeed Height measured 

Child vomits everything Checked skin turgor for dehydration (e.g. pinch 
abdominal skin) – among children with diarrhea 

 

Selection of principal IMCI symptoms and signs were based on what symptoms and signs can be feasibly 
assessed by the clinical observers, and guided by similar studies. Principal IMCI symptoms and signs are 
categorized as such based on clinical judgment. This composite group was defined a priori to data analysis. 
Omitted IMCI signs and symptoms include: 

• “Lethargic and unconscious” was kept in the survey but not included in the principal IMCI signs 
and symptoms, as it is difficult to assess whether the clinician truly assessed this sign. 

• “Convulsing now” as it is rare, is an observed sign not requiring special effort, and thus difficult 
to determine if it was observed or not by the clinician. 

• “Look and listen for stridor or wheezing”, similarly it would be difficult to know if the clinician 
actively listened for these signs. 

• “Oedema of both feet”, as it is rare, and omitted from ePOCT+ as decided by the Tanzanian expert 
panel. 

• “Runny nose” or “red eyes”, as it has no impact in the IMCI clinical algorithms other than for 
classification of measles that is rare. It can also be visually assessed, so difficult to know if the 
clinician actively looked for it. 

• “Look for pus draining from the eye”, “clouding of the cornea” were also excluded as this 
assessment would only be done if the child had measles within the last 3 months, and again 
visually assessed. 

• Assessment of vaccination status, last dose of vitamin A or deworming medication, and child HIV 
status, as it is often assessed when reading the child’s clinic/vaccination card. As such, only the 
reading of the child’s health card will be assessed (table 2) 
 

2) Secondary outcome measures: 
2.1 Assessment of the principal IMCI symptoms and signs 

- Outcome measure: Completed mean assessment of each individual principal IMCI symptoms 
and signs as observed by the clinical observer (table 1). 

- Comparator and timing of measurement: Intervention health facilities using ePOCT+ versus 
control group (routine care) 
- Method of measurement: Observation by the clinical observer using the adapted SPA 
observation of sick child survey 
- Analysis type: Cluster level analysis, unpaired t-test 
 

 

2.2 Assessment of other symptoms and signs 

- Outcome measure: Completed assessment of each individual other symptoms and signs as 
observed by the clinical observer (table 2). 

- Comparator, and timing of measurement: Intervention health facilities using ePOCT+ versus 
control group (routine care) 
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- Method of measurement: Observation by the clinical observer using the adapted SPA observation 
of sick child survey 
-Analysis type: Cluster level analysis, unpaired t-test 
 

2.3 Assessment of counselling 

- Outcome measure: Counseling and explanations performed by the health care worker as 
observed by the clinical observer (table 3). 

- Comparator, and timing of measurement: Intervention health facilities using ePOCT+ versus 
control group (routine care) 
- Method of measurement: Observation by the clinical observer using the adapted SPA observation 
of sick child survey 
- Analysis type: Cluster level analysis, unpaired t-test for the difference in means of the proportion 
of counselling and explanations performed. 

 

4.1.2 Secondary outcomes (Secondary objectives 2.1 to 2.6):  

 

2.1 To compare diagnosis made by clinicians 

- Outcome measure: Distribution of diagnoses made by clinicians 
- Comparator, and timing of measurement: Diagnoses made by clinicians in the intervention 
health facilities using ePOCT+ versus diagnoses made in control facilities during the second survey 
-Method of measurement: Observation by the clinical observer using the adapted SPA 
observation of sick child survey 
- Analysis type: Descriptive comparison  
 

2.2 To compare the type, dosage and mode of administration of antibiotics and antimalarials 

- Outcome measure: Distribution of medicines (molecules, not brands), dosage and mode of 
administration of antibiotics and antimalarials among children receiving an iv/oral antimicrobial 
- Comparator and timing of measurement: Intervention health facilities versus the control 
facilities  
- Method of measurement: Observation by the clinical observer using the adapted SPA 
observation of sick child survey 
- Analysis type: Descriptive comparison 

        2.3 To determine the concordance between the diagnoses and antimicrobials prescribed 

- Outcome measures:  
2.3.1 Proportion of  children treated appropriately with or without antibiotic based on the 
guidance for antibiotic treatment for individual diagnoses by IMCI or Tanzania national treatment 
guidelines. Antibiotic treatment will be deemed as appropriate in case there is atleast one 
diagnosis among several diagnoses that requires an antibiotic 
- Comparator and timing of measurement: Appropriate antibiotic treatment between the 
intervention health facilities (Using ePOCT+) and control group (routine care) 
- Method of measurement: Observation by the clinical observer using the adapted SPA 
observation of sick child survey 
- Analysis type: Cluster level analysis, unpaired t-test 
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2.3.2 Appropriate antimalaria treatment (with or without antimalaria) based on the guidance for 
antimalaria treatment for malarial diagnoses by IMCI or Tanzanian national treatment guidelines. 
Antimalaria treatment will be deemed as appropriate in case there is at least a malaria diagnosis 
among several other diagnoses.  
- Comparator and timing of measurement: Appropriate antimalaria treatment between the 
intervention health facilities (Using ePOCT+) and control group (routine care) 
- Method of measurement: Observation by the clinical observer using the adapted SPA 
observation of sick child survey 
- Analysis type: Cluster level analysis, unpaired t-test 

 

2.4 To compare children for whom screening for priority conditions was performed (e.g., TB, HIV, 

malnutrition, vaccination status) and who were subsequently referred to a specialized program 

Outcome measure:  

- 2.4.1 Proportion of patients tested for HIV or Tuberculosis or malnutrition;  

- 2.4.2 Among patients tested, proportion of Patients referred for TB, HIV, or malnutrition services   

- Comparator and timing of measurement: Intervention health facilities using ePOCT+ versus control 
group (routine care)  
- Method of measurement: Observation by the clinical observer using the adapted SPA observation 
of sick child survey 
- Analysis type: Cluster level analysis, unpaired t-test 
 
2.5 To evaluate the concordance between the proposed antibiotic treatments by ePOCT+, the 

accepted antibiotic treatments by the clinician, and the actual treatment prescribed among patients 

treated by using ePOCT+ algorithm. 

- Outcome measure: Proposed antibiotic treatment by ePOCT+, accepted treatment by the clinician 
in the ePOCT+ system, and prescribed treatment by the clinician 
- Comparator and timing of measurement: No comparator. As measured and observed in the 
intervention health facilities during the second and third survey. 
- Method of measurement: Observation by the clinical observer using the adapted SPA observation 
of sick child survey. Records stored in the ePOCT+ tool. 
- Analysis type: Descriptive analysis 
 

     2.6 To compare antibiotic prescription  

- Outcome measure: Proportion of children prescribed at least one oral or IV/IMantibiotic. 
- Comparator, timing: Intervention health facilities using ePOCT+ versus control group (routine 

care) 
- Method of measurement: Observation by the clinical observer using the adapted SPA observation 

of sick child survey 
- Analysis type: Cluster level analysis, unpaired t-test 

4.2 Analysis methods 

We will analyze all study outcomes using an intention-to-treat approach, i.e., all children with a recorded 

outcome will be included in the analysis and will be analyzed according to the group to which they were 

allocated.  
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Descriptive analysis 

We will describe patient, clinician, and observer characteristics and outcomes by study arm and globally, 

using frequencies and percentages for categorical variables, means and standard deviations for normally 

distributed continuous variables, and median and range for skewed variables. Descriptive statistics will be 

provided at the individual and cluster levels. 

 

Analyses of the outcome measures: 

We will use a clustered-level analysis, based on cluster summaries, to analyze both primary and secondary 

outcome measures. This approach was chosen over an individual-level analysis due to the limited number 

of clusters (17,18). To analyse the primary outcome, a clustered-level analysis will be performed in two 

stages approach to adjust for both the cluster-level and individual-level covariates. In the first stage, we 

will fit a logistic regression model for cluster-level proportions and a linear regression for cluster-level 

means. Cluster level covariates selected a priori are the type of health facility, council, healthcare worker 

cadre, and healthcare worker years of experience. Individual level covariates selected a priori are patient 

age and sex. For the second stage, an unpaired t-test will be used to compare the residuals between study 

arms to estimate risk ratios and/or risk differences. Analysis of secondary outcome measures with a 

sufficient number of occurrences will follow a similar approach as for the primary outcome stated above.  

 

Levels of confidence and p values: 
Statistical tests and confidence intervals will be two-sided. Between-group comparisons will be 

calculated and presented with 95% confidence intervals wherever possible. The statistical significance 

level set will be at the 5% level. 

 

Annex: 

Table 2:  Other Symptoms, signs and assessment 

Symptoms Signs Assessment  

Lethargic or unconscious Felt behind ears Looked at the child’s 
health card 

Asked duration of fever (if present) Look in mouth  

Asked duration of cough or difficult breathing (if 
present) 

Observed feeding  

Asked duration of diarrhea (if present) Checked for neck stiffness (if febrile)  

Assessed HIV status of the mother Pulse oximetry   
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Assessed TB household contact Undressed child to examine  

 Auscultated child’s chest (if 
cough/difficult breathing) 

 

 

Table 3: Explanations and counseling  

1 Inform the caregiver of the diagnosis(es) 

2 Asked for normal feeding/breastfeeding habits when the child is not ill 

3 Provided general information about feeding or breastfeeding the child even when not sick 

4 Told the caregiver to give extra fluids to the child during this illness 

5 Told caregiver to continue feeding / breastfeeding the child during this illness 

6 Informed caregiver of signs / symptoms to bring child back immediately 

7 Mentioned the child’s weight or growth to the caretaker or discussed growth chart 

8 Discussed follow-up visit for the sick child 

9 Gave caregiver chance to ask questions during the counselling 
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