
Am. J. Trop. Med. Hyg., 100(4), 2019, pp. 882–888
doi:10.4269/ajtmh.18-0365
Copyright © 2019 by The American Society of Tropical Medicine and Hygiene

Effect of Supportive Supervision on Competency of Febrile Clinical Case Management
in Sub-Saharan Africa

Troy Martin,1 M. James Eliades,1,2,3 Jolene Wun,1 Sarah M. Burnett,1 Fozo Alombah,1 Raphael Ntumy,4 McPherson Gondwe,5

Beatrice Onyando,6 Samwel Onditi,6 Boubacar Guindo,7 and Paul Hamilton1*
1President’sMalaria Initiative (PMI)MalariaCareProject, PATH,Washington,District ofColumbia; 2Malaria, Asia; PopulationServices International,
Yangon, Myanmar; 3Population and Family Health, Mailman School of Public Health, Columbia University, New York, New York; 4President’s

Malaria Initiative (PMI)MalariaCareProject, PATH,Accra,Ghana; 5President’sMalaria Initiative (PMI)MalariaCareProject, PATH, Lilongwe,Malawi;
6President’s Malaria Initiative (PMI) MalariaCare Project, PATH, Kisumu, Kenya; 7President’s Malaria Initiative (PMI) MalariaCare Project,

Population Services International, Bamako, Mali

Abstract. Since 2010, the WHO has recommended that clinical decision-making for malaria case management be
performed based on the results of a parasitological test result. Between 2015 and 2017, the U.S. President’s Malaria
Initiative–funded MalariaCare project supported the implementation of this practice in eight sub-Saharan African coun-
tries through5,382outreach training and supportive supervision visits to 3,563health facilities. During these visits, trained
government supervisors useda25-point checklist toobserve clinicians’performance inoutpatient departments, and then
provided structured mentoring and action planning. At baseline, more than 90% of facilities demonstrated a good
understanding ofWHO recommendations—when tests should be ordered, using test results to develop an accurate final
diagnosis, severity assessment, andproviding the correct prescription. However, significant deficitswere found in history
taking, conducting a physical examination, and communicating with patients and their caregivers. After three visits,
worker performance demonstrated steady improvement—in particular, with checking for factors associated with in-
creased morbidity and mortality: one sign of severe malaria (72.9–85.5%), pregnancy (81.1–87.4%), and anemia
(77.2–86.4%). A regression analysis predicted an overall improvement in clinical performance of 6.3% (P < 0.001) by the
third visit. These findings indicate that in most health facilities, there is good baseline knowledge on the processes of
quality clinical management, but further training and on-site mentoring are needed to improve the clinical interaction that
focusesonsecond-order decision-making, suchasseverity of illness,management of non-malarial fever, andcompleting
the patient–provider communication loop.

INTRODUCTION

It is estimated that children in sub-Saharan Africa experi-
ence 3–4 episodes of fever per year. Malaria contributes to a
large proportion of these fevers, although with expansion of
prevention and control measures, the adage “all fever equals
malaria” is less true today.1–4 A host of other infections con-
tributes to agrowingproportionof causesof fever, and serious
bacterial infections in particular contribute to a large pro-
portion of severe morbidity and mortality.5 Key to averting
morbidity andmortality frommalaria andother febrile illnesses
is the skill of health-care workers (HCWs) tomake an accurate
and timely diagnosis based on history, physical examination,
and diagnostic testing to guide proper treatment.
To positively affect morbidity and mortality rates, HCWs

must be adepts at quickly identifying severely ill patients for
immediate triage and at identifying the underlying causes of
their illness early enough to prevent progression to severe
disease. A focused history and physical examination as is
recommendedby theWHOstandard of care algorithms for the
integrated management of childhood illnesses is critical for
differentiating causes, determining the need for specific di-
agnostic testing, and forming apretest probability for potential
causes. The cardinal symptom of malaria, fever, is highly
sensitive but not specific,6 so the availability of malaria rapid
diagnostic tests (RDTs) and/or microscopy, their proper ap-
plication, and adherence to the results are important for the
identification or exclusion of one of the primary causes of
fever.

MalariaCare was a 5-year U.S. President’s Malaria Initiative
(PMI)-fundedproject thatworked in 17 countries to strengthen
national malaria control programs’ (NMCPs’) capacity in malaria
and febrile case management through implementation of a
comprehensive quality assurance (QA) scheme. A key compo-
nent of the scheme was outreach training and supportive su-
pervision (OTSS) to monitor and improve the performance of
health facility staff. Under OTSS, trained supervisors used a
standardized checklist to observe clinical staff conducting a fe-
brile consultation, provided individualized feedback on steps
carried out correctly and incorrectly, and developed action plans
together with facility staff to address broader health facility is-
sues.7UsingMalariaCareprogramdata,weevaluated the impact
of OTSS on health facility performance toward meeting clinical
competencies during outpatient department consultations.
Clinical supervisors (physicians, mid-level clinical officers,

nurses, and pharmacists) were selected by the NMCP or
subnational health management teams with assistance from
MalariaCare to ensure that qualified staff were selected. They
underwent both supervisor training and refresher skills train-
ing. Supervisor training took an average of 3 days to complete,
was conducted by the project and NMCPs, focused on using
the checklist and mentoring techniques, and included both
didactic and role-playing sessions and 1 day of practical
training at a local facility. Skill-based training lasted 5days and
focused on an overview of the local epidemiology ofmalaria, a
review of national guidelines, and the management of un-
complicated and severe illness, and included both didactic
and practical sessions. Practical sessions included simulated
patient encounters to practice focused physical examinations
and identify reasons for lack of adherence, and to discuss
strategies to avoid pitfalls such as treating test-negative cases
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with antimalarial therapy because of patient expectations.
During infield implementation of OTSS, a supervisory team
would typically visit one or two facilities per day. Clinical staff
were observed performing febrile clinical consultations using
a 25-point checklist to indicate if each of the steps was per-
formed correctly by the HCW. We present an analysis of
programmatic data fromeight countrieson theperformanceof
clinical staff, as determined by OTSS supervisors, in con-
ducting a clinical consultation for fever at health facilities
across administrative levels of the health-care system. Al-
though these data represent program implementation data
and are not generated as part of a controlled study, the large
size of the data set under evaluation provides important in-
formation and guidance for governments and other large
programs that implement malaria clinical case management
services across countries and regions.

MATERIALS AND METHODS

Program setting and population. Eight countries in sub-
SaharanAfricawere supported by thePMI-fundedMalariaCare
project to improve malaria case management through imple-
mentation of clinical OTSS (the Democratic Republic of the
Congo, Ghana, Kenya, Malawi, Mali, Mozambique, Tanzania,
and Zambia). In these countries, the Ministry of Health (MOH)
selected health facilities (primarily hospitals and health centers)
from the public and private sectors within regions and districts
mutually agreed on between the ministry and United States
Agency for International Development (USAID) mission to re-
ceive OTSS visits. Within facilities, health facility staff who
performed clinical consultations to manage febrile illness were
eligible for observation and feedback. Staff were classified as
either medical doctors/medical officers or nonmedical doctors
and were asked whether they had received formal training in
malaria case management in the 2 years before the observa-
tion. The checklist also captured important infrastructural ca-
pacity, such as the presence in the facility of malaria case
management guidelines and algorithms, and the status of
artemisinin combination therapies (ACTs) in stock, the lack
of which could limit the ability to dispense recommended
treatment.
Program description. From 2015 to 2017, MOH clinical

supervisors, trained in malaria case management and supervi-
sion, conducted OTSS visits to hospitals, health centers, and
health posts (dispensaries) and observed the clinical perfor-
mance of eligible staff using a standardized checklist. Depend-
ing on resources, some countries received visits to all levels of
health facility within target regions, whereas countries with less
program support received visits primarily to reference-level
hospitals. Some facilities received visits before 2015, but with a
different checklist. Supervisors (usually matched with like
trainedmentees) were instructed to conduct three observations
of any staff performing clinical consultationswith febrile patients
who were available at the time. They were instructed to prefer-
entially choose threedifferent clinicians but could include repeat
observations of the same clinician if less than three providers
were present. The project recommended that the same super-
visor perform follow-up visits; however, this was not systemat-
ically monitored. In addition, the follow-up visit observations
were not restricted to the same cadre of clinicians and no at-
tempt was made to track progress of individual providers. Each
observed clinician was evaluated using a 25-point checklist

developed by the MalariaCare clinical team through an iterative
process with field testing before this study period.7 Although
development of this tool was largely a de novo process, several
country-level and WHO malaria case management tools were
reviewed in preparation.8–10 The checklist focuses on the most
important clinical steps in conducting a clinical assessment as
determinedbyMalariaCare’s technical team inconsultationwith
the NMCPs (Table 1) and is designed to assess an individual
clinician’s case management decision-making process, in-
dependent of whether all critical supplies were present during
the visit. Each item on the checklist was phrased as a question,
and observers were prompted to check “yes” or “no” based on
whether the HCW made the appropriate choice. Four of the
items were “minimum standard” steps that are considered es-
sential for correct case management (outlined in bold).
The score for each observationwasweighted so that the four

“minimum standard” steps accounted for two-thirds of the
score,whereas the remaining21steps accounted forone-third.
The primary study measure—individual health facility clinical
performance scores—comprised an average of one to three
HCW observations per health facility. The amount of time

TABLE 1
Steps in performance of clinical consultation evaluated on outreach

training and supportive supervision checklist
Procedure* Score

Determines the age of the patient ☐Yes ☐No
Determines the weight of the patient ☐Yes ☐No
Asks whether the patient is pregnant

(count as yes if male or not of
reproductive age)

☐Yes ☐No

Asks about current or recent fever ☐Yes ☐No
Asks about diarrhea ☐Yes ☐No
Asks about vomiting ☐Yes ☐No
Asks about coughing ☐Yes ☐No
Asks about any other symptoms ☐Yes ☐No
Asks whether the patient was treated

before the visit (at home or another
facility)

☐Yes ☐No

Checks for at least one sign of severe
malaria (or apparent)

☐Yes ☐No

Checks for evidence of anemia ☐Yes ☐No
Checks for fast breathing or chest

indrawing
☐Yes ☐No

Checks the heart rate ☐Yes ☐No
Takes temperature ☐Yes ☐No
Conducts neck examination/checks for

stiffness
☐Yes ☐No

Conducts lung examination ☐Yes ☐No
Conducts abdominal examination/

checks for abdominal stiffness
☐Yes ☐No

Conducts skin examination/checks for
rash or dehydration

☐Yes ☐No

Checks for altered consciousness ☐Yes ☐No
Supervisor agrees with whether a

malaria test should be ordered*
☐Yes ☐No

Supervisor agrees with the final
diagnosis and severity assessment

☐Yes ☐No

Correct prescription per test result and
diagnosis

☐Yes ☐No

Informs caregiver on what is wrong with
the patient

☐Yes ☐No

Gives advice on how to take the
prescribedmedications (outpatients) or
informscaregiver of transfer (inpatients)

☐Yes ☐No

Asks the caregiver/patient whether they
have any questions

☐Yes ☐No

Note: Checklist steps in bold (“minimum standard” steps) are considered more important
and are collectively weighted twice as much as the other steps when calculating scores.
* Counted as correct if no test is available.
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between visits for each health facility was typically 3–6months
in length and depended on several factors, including MOH
schedules and project budgets.
Analysis of implementation data.Results gathered during

observation of HCWs performing clinical consultations were ei-
ther captured on a paper-based checklist and subsequently
entered into a Microsoft Access database (Microsoft Corpora-
tion, Redmond, WA) or entered directly by supervisors into tab-
lets running MalariaCare’s electronic data system application
which links to District Health Information System 2 (DHIS2)
software (University of Oslo, Oslo, Norway) for data storage and
analysis.11 Data from the Access and DHIS2 databases were
imported into Stata 14 (StataCorp, 2015. Stata Statistical Soft-
ware: Release 14.1. College Station, TX: StataCorp LP) for data
cleaning and analysis.
Results were analyzed at two levels: at the observation level

(for HCW performance on individual checklist steps) and at the
facility level (for overall facility improvement on clinical com-
petencies over time). We reported performance on each of the
individual 25 steps in the checklist as the proportion of HCWs
observed who performed the step correctly during the first,
second, and third visit among observations with no steps
missing, among facilities with at least three visits and at least
one complete observation at each time point. If a HCW was
observed more than once during a visit, only the results for the
first observation were included. To estimate the impact of
OTSS on facility performance by individual visit and over time,
HCW observation scores included in the individual step anal-
ysis were averaged across each visit to obtain a facility score.
We reported average facility scores by country and visit.
Finally, a multi-level mixed-effects linear regression with

clustering at the health facility level was conducted on facilities
with at least two visits to estimate the independent effect of an
OTSS visit versus other facility characteristics on performance
scores. Potential factors included in the regression were as
follows: number of OTSS visits received, whether the facility
received a prior OTSS visit using an older version of the
checklist, whether malaria case management guidelines and
algorithms were available in the facility, whether all of the ob-
served HCWs were doctors/medical officers, whether all ob-
served HCWs had received formal malaria case management
training within the 2 years before the visit, whether the health
facility was a hospital, whether there was a stock-out of ACTs
lasting more than 7 days in the past 3 months, and country.

RESULTS

At peak implementation, the project covered 53% (4,785
of 8,970) of health facilities within target regions and 13% of
all health facilities within these countries; however, the re-
gional coverage variancewas considerable from < 1% in the
Democratic Republic of Congo, where select provincial-
level hospitals were targeted to 98% in Kenya where all
public health facilities within eight target counties received
mentoring.12 All results were blinded at country level to
protect individual country confidentiality. A total of 3,563
health facilities received at least two clinical OTSS visits,
with 1,759 (49%) receiving two visits, 1,662 (47%) receiving
three visits, and 142 (4%) receiving four or more visits. The
proportion of health facilities in each of the eight countries
ranged from 1% (n = 24) to 41% (n = 1,459). Of the 3,563
health facilities visited, 3,480 had a complete observation

for any visit. To better understand reasons why the clinical
checklists were not always completed during a visit, the
MalariaCare project introduced a revision of the checklist
(typically during the last visit) that allowed capture of likely
causes. Among visits with this checklist revision (n = 5,387),
81.7% of clinical observations were fully completed, 17.4%
were started but left incomplete without an explanation, and
0.9% were not initiated because of factors beyond the su-
pervisor’s control (a lack of patients with fever, no clinical
workers present during the visit, the patient was referred out
before starting the checklist, and the patient was referred to
the laboratory and did not return).
Observation performance on individual steps. Of the

1,804health facilities visited at least three times, 944 (52%) had at
least one complete observation at each of the first three visits. A
total of 4,134 observations from these facilities were analyzed.
Table 2 compares the proportion of HCWs observed at these
facilitieswhoperformedeachchecklist stepcorrectly at eachvisit.
Of the four steps considered by the project to be most im-

portant in diagnosing and treating a case of malaria—1)
checking for at least one sign of severe malaria, 2) supervisor
agreement on whether a malaria test should be ordered, 3)
supervisor agreement on the final diagnosis and severity level,
and 4) giving the correct prescription per diagnosis—the latter
three were performed at a high standard on the initial visit
(93.3–94.0%) and were all greater than 95% by the third visit.
Checking for at least one sign of severemalariawas conducted
by 72.9% of HCWs observed at the initial visit but increased by
12.6 percentage points by the third visit, to 85.5%. Several
other steps started below but reached (or nearly reached) the
90% target by the third visit: determining the age of the patient,
determining the weight of the patient, asking whether a patient
is pregnant, asking about fever, checking for evidence of ane-
mia, informing patient or caregiver about what was wrong, and
giving advice on how to take medications or informing patient
or caregiver of transfer. In addition, key steps in history taking
(asking about diarrhea, vomiting, or any other symptoms),
performance of the focused physical examination (checking
for rapid breathing, checking heart rate, conducting neck/lung/
abdominal/skin examination, looking for evidence of de-
hydration, and checking for altered mental status), and im-
proving communication (asking patient or caregiver whether
they have questions) all improved bymore than 10 percentage
points. For 15 of the 25 steps, improvement between the
second and third visit was less than one percentage point,
whereas three steps improved by more than five percentage
points: asking about diarrhea, conducting aneck examination,
and checking for altered consciousness.
Measuring overall facility performance. Facility scores

were calculated from the 4,134 observations included in the
previous analysis by averaging observation scores across
each visit. Of the 1,804 facilities that received at least three
visits, 944 (52%) had scores for all three visits (thus, the
average number of clinical observations per visit was 1.46).
Figure 1 shows the average facility performance by country
during each visit (two of the eight countries were not in-
cluded because no facilities received three visits with the
revised checklist). Baseline average performance was
79%, and performance during the third visit was 86% (an
increase of seven percentage points) and their CIs did not
overlap. For four of the six countries, average scores im-
proved steadily. Two countries (one and four) showed
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declines between the second and third visits, but CIs
remained large.
Regression analysis. Facilities with at least two OTSS

visits were considered for further trend analysis. Of the 8,974
clinical visits conducted in 3,563 eligible facilities, 7,276 visits
(81%), representing 3,482 health facilities, had at least one
complete clinical observation and were included in the un-
adjusted regression analysis. A subset of 6,642 clinical OTSS
visits (74%), representing 3,361 health facilities, also had data
for all assessed covariates and was included in the adjusted
regression analysis.
Table 3 presents the health facility characteristics of

the visit sample included in the adjusted analysis and the
mean clinical facility score for each covariate. The range
around the mean is indicated by the 25th percentile and
75th percentile scores, respectively. Mean scores by the
visit number ranged from 80.3% (25th percentile 71.4, 75th

percentile 90.5) to 85.2% (25th percentile 78.6, 75th per-
centile 93.7).

Of the 6,642 facility visits evaluated in the adjusted re-
gression analysis, 36.5% were a first visit, 40.7% were a
second visit, and 22.8% were a third visit. Most of the visits
occurred at facilities that had a previous OTSS visit before
the use of the updated checklist (61.7%) and had case man-
agement guidelines (75.2%) and algorithms (75.6%) available.
Overall, the majority were in nonhospital settings (88.8%)
and included observations of nondoctor clinicians (83.6%).
A high proportion of the visits was conducted in just two
MalariaCare-supported countries (countries one and two
combined accounted for 65.9%).
In the unadjusted regression, a facility’s clinical score was

estimated as 5.4 percentage points higher during the second
OTSS visit (P< 0.001) and 6.5 percentage points higher during
the third OTSS visit (P < 0.001) when compared with the first.
After adjusting for facility characteristics, a facility’s clinical
score was an estimated 5.1 percentage points higher during
the second OTSS visit (P < 0.001) and 6.3 percentage points
higher during the third OTSS visit (P < 0.001) when compared

TABLE 2
Proportion of health-care workers observed who performed clinical checklist steps correctly: first, second, and third visit (total number of obser-
vations: 4,134)

Clinical observation checklist step

Visit number Percentage point change in score

First Second Third First to second Second to third First to third

Number of observations 1,352 1,357 1,395 – – –

Determines the age of the patient 88.5% 92.5% 93.3% +4.0% +0.8% +4.8%
Determines the weight of the patient 80.3% 85.4% 85.4% +5.1% 0.0% +5.1%
Asks whether the patient is pregnant
(count as yes if male or not of
reproductive age)

81.1% 85.4% 87.4% +4.3% +2.0% +6.3%

Asks about current or recent fever 94.7% 96.4% 96.1% +1.7% −0.3% +1.4%
Asks about diarrhea 59.1% 68.0% 74.6% +8.9% +6.6% +15.5%
Asks about vomiting 67.7% 75.8% 79.4% +8.1% +3.6% +11.7%
Asks about coughing 67.9% 75.6% 77.8% +7.7% +2.2% +9.9%
Asks about any other symptoms 38.9% 49.3% 49.5% +10.4% +0.2% +10.6%
Asks whether the patient was treated
before visit (at home or another facility)

56.3% 65.1% 67.0% +8.8% +1.9% +10.7%

Checks for at least one sign of severe
malaria (or apparent)

72.9% 86.2% 85.5% +13.3% −0.7% +12.6%

Checks for evidence of anemia 77.2% 84.0% 86.4% +6.8% +2.4% +9.2%
Checks for fast breathing or chest
indrawing

41.9% 57.1% 60.0% +15.2% +2.9% +18.1%

Checks the heart rate 30.0% 46.6% 47.2% +16.6% +0.6% +17.2%
Takes temperature 73.9% 83.4% 83.5% +9.5% +0.1% +9.6%
Conducts neck examination/checks for
stiffness

27.9% 41.1% 46.4% +13.2% +5.3% +18.5%

Conducts lung examination 28.4% 42.1% 44.7% +13.7% +2.6% +16.3%
Conducts abdominal examination/
checks for abdominal stiffness

35.2% 51.9% 54.3% +16.7% +2.4% +19.1%

Conducts skin examination/checks for
rash or dehydration

37.4% 54.6% 58.1% +17.2% +3.5% +20.7%

Checks for altered consciousness 37.5% 48.1% 54.0% +10.6% +5.9% +16.5%
Supervisor agrees with whether a
malaria test should be ordered*

93.4% 95.4% 95.7% +2.0% +0.3% +2.3%

Supervisor agrees with the final
diagnosis and severity assessment

93.3% 95.7% 96.3% +2.4% +0.6% +3.0%

Correct prescription per test result and
diagnosis

94.0% 94.2% 96.4% +0.2% +2.2% +2.4%

Informs the caregiver on what is wrong
with the patient

83.9% 90.4% 90.3% +6.5% −0.1% +6.4%

Gives advice on how to take the
prescribedmedications (outpatients) or
informs the caregiver of transfer
(inpatients)

79.5% 86.0% 87.0% +6.5% +1.0% +7.5%

Asks the caregiver/patient whether they
have any questions

33.7% 46.0% 45.7% +12.3% −0.3% +12.0%

Note: Checklist steps in bold (“minimum standard steps”) are considered more important and are collectively weighted twice as much as the other steps when calculating scores.
* Counted as yes if no test is available. The proportion that did not have a rapid diagnostic test or microscopy test available was 7.0%, 2.5%, and 1.2%, at the first, second, and third visits,

respectively.
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with the first (Table 4). Thus, the estimated increase in score
between the second and third visits is 1.2 percentage points
(P = 0.001).
Aside from OTSS visits, given 95% CIs, five factors were

associated with facility improvement in clinical performance:
having the most recent national clinical guidelines present
during the visit (1.7 percentage points, P < 0.001), having
malaria case management algorithms during the visit (1.9
percentage points, P < 0.001), all observed clinicians being
doctors/medical officers (1.5 percentage points, P = 0.004),
all observed clinicians having formal training in malaria
case management in the last 2 years (2.1 percentage points,
P<0.001), andbeingahospital (1.8percentagepoints,P<0.001).
Neither prior OTSS visits before the checklist update nor
stock-outs of ACTs for more than 7 days in the last 3 months
were found to have a statistically significant impact on the
clinical score.

DISCUSSION

A key objective of the MalariaCare project was to improve
the clinical performance of outpatient clinical care for patients
who present to health facilities with suspected malaria. This
implementation study on the use of OTSS in the outpatient
department of health facilities in eight sub-Saharan African
countries describes rapid improvement in the quality of per-
formance for both individual clinicians and in the health facil-
ities they work in after just three mentoring visits. These
improvements are likely due to several important processes
instituted by OTSS: a renewal of latent knowledge that ac-
counts for early rapid improvements, a focus on identifying
and addressing key knowledge and practice gaps, working
with facilities to improve their operational bottlenecks, and
providing a steady and sustained external emphasis on im-
proving the quality over time.

At baseline, greater than 90% of the facilities in this study
were accurately performing three of four critical clinical per-
formance steps: ordering amalaria test when needed, making
the correct diagnosis and determining the correct level of
disease severity, and providing the right prescription for
malaria when tests were positive. This suggests that HCWs
already knewcorrect protocols for testing and treatingmalaria
in most cases, despite a lack of general clinical internal QA
(IQA) measures, and this is a baseline improvement in quality
described in prior studies, but consistent with a trend toward
improvement with introduction of test-based strategies.13–15

However, key performance deficits were observed in history
taking and performance of the physical examination, which
are important to early triage of critical illness and evaluation for
other non-malarial causesof disease. In addition, weaknesses
in communication with the patient and their caregiver also
were observed.
In subsequent visits, MalariaCare focused on improving

specific gaps identified at each facility. By the second visit,
there was dramatic improvement in percentage of HCWs that
looked for at least one sign of severe malaria (exceeding
86%)—the fourth critical step in quality case management.
The purpose of recognizing at least one sign of severe malaria
is to trigger consideration for the critical illness pathway, thus
initiating a rapid sequence of triage, evaluation, and treatment
(or referral to a higher level facility in the case of lower level
facilities without inpatient capacity). This rapid improvement
again indicates baseline knowledge that can be rejuvenated
through on-site mentoring.
Significant improvements in performance for other targeted

history taking and examination skills were also made, with
checking for anemia and taking a temperature exceeding
85%. Other steps, such as the neck, lung, and abdominal
examinations, showed steady improvements, but were still
being performed approximately half of the time, thus requiring

FIGURE 1. Average facility performance score over consecutive rounds of outreach training and supportive supervision, by country.
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continuing attention. These findings are important because
getting HCWs to perform focused history and physical ex-
aminations continues to be a challenge.16–21 This is not sur-
prising, given the large patient burden and lack of support staff

in most countries, but it can contribute to misdiagnosis and
poor patient management. Given the time constraints faced
by the typical HCW, future work in this area should continue to
focus on training HCWs to perform rapid and focused history
and physical examinations designed to quickly assess for
evidence of severe disease and important secondary, non-
malaria diagnoses (such as pneumonia, bacterial sepsis, or a
catastrophic abdominal event).
The adjusted regression analysis showed that clinical per-

formance against the checklist improved by an estimated six
percentage points by the third visit, holding other relevant
factorsconstant.Other factorsbenefitingperformanceatasmaller
but statistically significant level—presence of clinical guidelines,
presence of clinical algorithms, increased level of clinical train-
ing, and formal malaria case management training—indicate
where resources are beneficial for future programming. The find-
ing that hospitals—which also started at slightly higher baselines
than nonhospitals (81.5 percent versus 79.8 percent)—made
greater improvements than nonhospitals may reflect the higher
level of training of clinical staff.
Overall, although the lack of a control group prevents de-

finitive attribution of OTSS to these improvements, the ro-
bustness of the findings across eight countries and the high
quality of data capture enabled by the electronic system lend
weight to theargument that these targetedon-site interventions
can stimulate rapid improvements in a short period of time.
We envision several risks to progress made in clinical case

management. Prolongedstock-outs of key commodities—ACTs,
RDTs, and microscopy staining materials—may lead to a
regression to reliance on clinical diagnosis and treatment (as
opposed to a test-based approach). In addition, a lack of sup-
portive training on case management protocols may cause a
deteriorationof thebackgroundknowledgenecessary tomaintain
quality-assured practices. Another factor that may affect sus-
tainability of QA efforts is the rapid turnover of clinical staff expe-
rienced in most of these facilities, thus continuing investment in
skills refreshment and improving work in preservice training. On
the administrative side, given that institutional leadership is
often critical to maintaining a focus on quality, interventions
to improve policy and leadership training on quality of care
and general management and leadership skills have been
shown to make a significant contribution to overall perfor-
mance improvement in service delivery.22 In addition, by
emphasizing adherence to clinical algorithms, there are likely
to be improvements in management of both outpatient and
inpatient services. Future work could also focus on imple-
menting clinical IQA measures and improving the care re-
ceived by patients in the inpatient departments.
Limitations of this study are associated with the pro-

grammatic nature of thework and the lack of a control group.
The checklist tool was designed to assess overall perfor-
mance improvement at the health facility level over time.
Individual provider performance over time was not tracked,
thus limiting our ability to rule out the Hawthorne effect. In
addition, as the emphasis was on health worker perfor-
mance to a standard, patient clinical outcomes were not
assessed. Finally, as individual supervisors were not sys-
tematically assigned to the same facilities for each sub-
sequent visit, differences could be due in part to
interobserver variations. Future studies would benefit from
controlling for these limitations when considering study
design.

TABLE 3
Health facility characteristics based on OTSS visits included in the
adjusted regression analysis, mean facility clinical scores, and
scores at the 25th and 75th percentile by facility characteristic (N =
6,642)

Characteristic

Visits Clinical score

% N Mean 25th percentile 75th percentile

Visit number
1 36.5 2,425 80.3 71.4 90.5
2 40.7 2,703 85.6 79.4 95.2
3 22.8 1,514 85.2 78.6 93.7

Among all visits
Facility received prior OTSS clinical visits
No 38.3 2,542 83.7 77.8 93.1
Yes 61.7 4,100 83.5 75.4 93.7

Facility has most recent malaria case management guidelines
No 24.8 1,649 81.3 73.0 91.3
Yes 75.2 4,993 84.3 77.8 93.7

Facility has malaria case management algorithms
No 24.4 1,620 81.2 73.0 90.5
Yes 75.6 5,022 84.3 77.0 93.7

All HCWs observed are doctors/medical officers
No 83.6 5,550 83.8 76.2 93.7
Yes 16.4 1,092 82.5 73 93.7

All HCWs observed have formal training in malaria case management
No 36.9 2,449 82.1 74.6 92.1
Yes 63.1 4,193 84.4 77.8 93.7

No stock-out of ACT > 7 days in past 3 months
No 20.2 1,345 82.6 76.2 92.1
Yes 79.8 5,297 83.8 76.2 93.7

Facility is a hospital
No 88.8 5,897 83.5 76.2 93.7
Yes 11.2 745 84.2 76.2 94.4

Country
Country 1 36.2 2,403 84.5 76.2 94.4
Country 2 29.6 1,964 84.5 79.4 93.7
Country 3 13.2 879 79.4 69.8 88.9
Country 4 3.9 232 90.4 86.2 96.8
Country 5 2.3 151 75.8 65.9 85.7
Country 6 10.8 716 83.6 77.8 93.7
Country 7 0.5 36 77.4 67.5 86.8
Country 8 3.9 261 90.4 86.2 96.8
OTSS = outreach training and supportive supervision; HCW = health-care worker; ACT =

artemisinin combination therapy.

TABLE 4
Adjusted regression results for visit characteristics associated with
percentage point improvement in scores (n = 6,642)

Characteristic Coefficient 95% CI

Number of visits (ref: one visit)
2 5.1 [4.5, 5.7]
3 6.3 [5.5, 7.0]

Had prior outreach training and
supportive supervision visits

1.2 [−0.3, 2.7]

Facility has most recent malaria case
management guidelines

1.7 [1.0, 2.5]

Facility has malaria case management
algorithms

1.9 [1.1, 2.7]

All HCWs observed are doctor/medical
officer

1.5 [0.5, 2.4]

All HCWsobserved have formal training in
malaria case management

2.1 [1.5, 2.7]

No stock-out of ACT > 7 days in past 3
months

0.8 [−0.02, 1.6]

Facility is a hospital 1.8 [0.7, 2.9]
Coefficient =%change in clinical score;HCWs=health-careworkers.Note: The regression

included a control variable for the country and results are not reported here.
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CONCLUSION

Targeted observation andmentorship of HCWs implemented
during OTSS under MalariaCare indicate that supportive su-
pervision can improve the consistency of quality clinical care for
febrile patients in outpatient settings. Progress on most steps
can be achieved after only one visit. However, further mea-
surable progress is possible and, where resources allow, a
second visit within 3–4 months followed by a third at
12 months could achieve this and lead to these improve-
ments being sustained for longer periods. This would be
particularly effective if combined with clinical IQA measures.
Lessons learned during these visits can be used to inform
programs on improving formal training curricula and high-
lighting where systemic changes are needed to build sus-
tainable quality care.
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