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Abstract. Rapid diagnostic tests (RDTs) are one of the primary tools used for parasitological confirmation of sus-
pected cases of malaria. To ensure accurate results, health-care workers (HCWs) must conduct the RDT test correctly.
Trained supervisors visited 3,603 facilities to assess RDT testing performance and conduct outreach training and sup-
portive supervision activities in eight African countries between 2015 and 2017, using a 12-point checklist to determine if
key stepswere being performed. The proportion of HCWsperforming each step correctly improved between 1.1 and 21.0
percentage points between the first and third visits. Health-care worker scores were averaged to calculate facility scores,
which were found to be high: the average score across all facilities was 85% during the first visit and increased to 91%
during the third visit. A regression analysis of these facility scores estimated that, holding key facility factors equal, facility
performance improved by 5.3 percentage points from the first to the second visit (P < 0.001), but performance improved
only by 0.6 percentage points (P = 0.08) between the second and third visits. Factors strongly associated with higher
scores included the presence of a laboratory worker at the facility and the presence of at least one staff member with
previous formal training inmalaria RDTs. Findings confirm that a comprehensive quality assurance systemof training and
supportive supervision consistently, and often significantly, improves RDT performance.

INTRODUCTION

In 2010, the World Health Organization (WHO) revised its
Guidelines for the Treatment of Malaria to recommend that all
suspected cases of malaria be confirmed with either micros-
copy or a rapid diagnostic test (RDT) before treatment.1 On
WorldMalaria Day in 2012,WHO launched the T3: Test. Treat.
Track. initiative, which urged malaria-endemic countries, do-
nors, and theglobalmalaria community to scale-updiagnostic
testing, treatment, and surveillance.2 Rapid diagnostic tests
are one of the primary tools used by health-care workers
(HCWs) to confirm a suspected diagnosis of malaria in pa-
tients. Rapid diagnostic tests have been used across sub-
SaharanAfrica along the entire spectrumof the health system,
fromcommunity-level to reference-level facilities. In 2015, 240
million RDTs were procured in sub-Saharan Africa, including
both falciparum-only and combination tests.3 Compared with
microscopy, RDTs are relatively quick and easy to use, are
cost-effective compared with presumptive treatment and
microscopy in many settings, and require fewer supplies,
which make them less subject to supply chain problems.4,5 If
used correctly, RDTs have been found to be more sensitive
than routine microscopy but less than expert microscopy.6–8

Aswith any diagnostic test, however, it is imperative to ensure
correct results through the use of quality-assured RDTs and
by ensuringproper use and interpretation of the test byHCWs.
Mechanisms exist to check the quality of the RDTs them-

selves, including one led by the WHO–Foundation for In-
novative New Diagnostics (FIND) Malaria RDT Evaluation
Program.9 Manufacturing practices and regional- and
country-level lot testing provide further quality control of the
RDT itself. Furthermore, positive control wells are undergoing

field testing at national- and subnational-level reference fa-
cilities to confirm correct functionality.10,11

In addition to ensuring the quality of the device itself, it is
important that HCWs perform the test properly because errors
in key performance steps can decrease the specificity and
sensitivity of RDTs. Materials to guide RDT use have been de-
veloped by WHO, FIND, other international programs, and
countries themselves.WorldHealthOrganization recommends
that monitoring performance should be a component of di-
agnostic quality assurance systems. Although several field tri-
als have examined the ability of community health workers to
use RDTs to diagnose malaria, few have examined the perfor-
manceof facility-levelHCWs inadhering to thestepsnecessary
to conduct the test in the context of large-scale programs.12–18

The U.S. President’s Malaria Initiative–funded MalariaCare
project (2012–2017) implemented a malaria case manage-
ment quality assurance system, which included outreach
training and supportive supervision (OTSS) visits. During
OTSS, trained supervisors used a standardized checklist to
observe HCWs conducting malaria RDTs, fever case man-
agement consultations, malariamicroscopy at facilities where
this was performed, and collect facility and provider in-
formation relevant to the provision of casemanagement. They
provided individualized, real-time feedback on steps per-
formed correctly and incorrectly, and developed action plans
to address broader issues at the health facility level.19

We present here an analysis of programmatic data repre-
senting more than 9,000 observations from eight countries
focusing on performance of both clinical and laboratory staff
using RDTs at health facilities across administrative levels of
health-care systems. The results provide an indication of the
impact of supportive supervision on RDT performance, within
the context of providing comprehensive case management in
busy health facilities in resource-challenged countries. Re-
sults presented here can help decision-makers when de-
signing and implementing an RDT quality assurance system.

* Address correspondence to Paul Hamilton, PATH, 455 Mas-
sachusetts Ave. NW, Suite 1000, Washington, DC 20001. E-mail:
phamilton@path.org
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MATERIALS AND METHODS

Program setting and population. Eight countries in sub-
Saharan Africa supported by MalariaCare to improve the
quality of case management were targeted for OTSS imple-
mentation: Democratic Republic of theCongo, Ghana, Kenya,
Malawi, Mali, Mozambique, Tanzania, and Zambia. Within
each country, theministries of health selected both public and
private facilities (or stand-alone laboratories—Democratic
Republic of the Congo only) within regions or provinces
agreed on by the ministry and the USAID mission. Within fa-
cilities, any staff who performed RDTs were eligible for ob-
servation and feedback. Staff were classified as laboratory
workers or non-laboratory workers and were asked whether
they had received any formal training in RDTs before the
observation.
Program description. Between 2015 and 2017, trained

ministry of health clinical and laboratory supervisors observed
eligible staff performing RDTs during routine OTSS visits
(Some facilities received visits before 2015, butwith a different
checklist). Before the visits, supervisors received a minimum
of 3 days of training in supervision skills and use of the
checklist. The observed staff were evaluated using a 12-point
checklist covering manufacturer-recommended steps for
conducting RDTs. The checklist was adapted from WHO and
modified byMalariaCare’s technical and field teams (Table 1).
For each item on the checklist, observers were prompted to
check “yes” or “no” as to whether the health worker being
observed correctly performed the step. Six of the items were
considered “minimum standard” steps (i.e., they are most
essential for proper performance of the RDT); they are high-
lighted in bold font in Table 1. The score for each observation
was weighted so that the six minimum standard steps
accounted for two-thirds of the score, whereas the remaining
six steps accounted for one-third. Individual health facility
scores comprised an average of one to three health worker
observations per health facility. The checklist also captured
certain aspectsof the health facility outsideof theobservation,
such as the presence of RDT standard operating procedures
(SOPs) and bench aids. For each facility, the amount of time
between visits depended on a number of factors, including
ministry of health schedules and project budgets, but it typi-
cally was 3–6 months.

Analysis of implementation data.Results gathered during
observation of HCWs performing RDTs were captured on a
paper-based checklist and subsequently entered into a Microsoft
Access database or were entered directly into MalariaCare’s
ElectronicDataSystem (a systemusingDistrictHealth Information
System version 2 [DHIS2; Oslo, Norway] software to store and
analyze data).20 Data from both databases were imported into
Stata14 (StataCorp,2015.StataStatisticalSoftware:Release14.1.
College Station, TX: StataCorp LP) for data cleaning and analysis.
We analyzed results at two levels: 1) at the observation level

for HCW performance on individual checklist steps and 2) at
the facility level for overall facility improvement on RDT com-
petencies over time. We reported performance on each of the
12 steps in the checklist as the proportion of observed HCWs
who performed the step correctly during the first, second, and
third visits. Only observations with no missing steps and in
facilities with at least one complete observation at each time
point were included in the analysis. If a HCW was observed
more than once during a particular visit, we included only the
results for the HCW’s first observation.
To estimate the impact of OTSS on facility RDT performance

by visit and over time, we calculated scores for the first, second,
and third visits by averaging the HCW observation scores in-
cluded in the individual step analysis for each visit. We report
descriptive statistics for the average facility performance by
country and visit number for the subset of facilities with scores
forall threevisits, toshowtrendsamongconsistent facilitiesover
time. In addition,we conducted amultilevel,mixed-effects linear
regression to estimate the independent effects of other health
facility characteristics that could potentially affect scores. In that
analysis, any complete observation occurring at a facility with at
least two visits was included. “Health facilities visited at least
twice”was the unit of analysis, and the analysiswas clustered at
the health facility level. Potential health facility characteristics
collected as part of the broader OTSS checklist and included as
covariates in the regression were as follows: 1) whether the fa-
cility received a previous OTSS visit before the first visit used in
the analysis; 2) whether the health facility was a hospital; 3)
whether RDT SOPs and bench aids were available in the facility;
4) whether at least one of the observations was conducted by a
laboratory worker; 5) whether one of the observations was
conducted by someone who had received formal RDT training
within the 2 years before the visit; and 6) country name.

RESULTS

A total of 3,648 health facilities received at least two OTSS
visits, with 1,625 health facilities receiving two visits, 1,769
facilities receiving three visits, and 254 facilities receiving four
or more visits. Of the 3,648 health facilities visited, 3,603 had
at least one complete observation. Earlier versions of the
checklist did not ask the supervisor why observations were
not complete; of those checklists that did ask, 13% reported
an RDT stockout and 7% reported that no RDTs were con-
ducted at the time of the visit. The rest did not give a reason,
either because they skipped the question or because they
mistakenly thought they had completed the checklist.
Observation performance on individual steps. Among

the 2,023 health facilities with at least three visits, 1,348 (67%)
had at least one complete observation at each of the first three
visits. In total, 6,350 observations were analyzed for their
performance on steps in the RDT checklist (Table 2).

TABLE 1
Steps in RDT performance evaluated on OTSS checklist

Procedure* Score

Put on a new pair of gloves ☐Yes ☐No
Check expiry date on the package ☐Yes ☐No
Write client ID on cassette ☐Yes ☐No
Clean patient finger with antiseptic/alcohol and
allow finger to dry

☐Yes ☐No

Collect the right amount of blood with the
inverted cup

☐Yes ☐No

Put collected blood into the correct well ☐Yes ☐No
Apply right amount of buffer to correct well ☐Yes ☐No
Wait for the correct time before reading results ☐Yes ☐No
Read the test results correctly ☐Yes ☐No
Record the test results in a laboratory register ☐Yes ☐No
Dispose of used tests, transfer devices, and other
blood-contaminated material

☐Yes ☐No

Dispose of used lancet in sharps container ☐Yes ☐No
OTSS = outreach training and supportive supervision; RDT = rapid diagnostic test.
* 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.
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Table 3 compares the proportion of HCWs who performed
eachchecklist step correctly, by visit number,with percentage
point differences between the first versus second visit and
second versus third. Among these observations, the pro-
portion of HCWs who performed each of the steps correctly
improved between the first and third visits. Most of the im-
provement occurred between the first and second visit
(1.1–17.3 percentage points). Among the six most important
steps, all were performed at 85 percent or better during the
first visit, with the exception of waiting for the correct amount
of time before reading the results (77.3% of observations did
this step correctly). Other steps performed relatively in-
consistently at baseline, including putting on a new pair of
gloves (54.1%) and checking the RDT expiry date (56.9%).
Performance on these steps improved to 75.1% and 75.8%,
respectively, during the third visit.
Facility performance.The6,350observations for the1,350

health facilities that had a complete score for the first three
visits were averaged to produce a facility score for each visit.
Figure 1 reports the average facility score at each visit by
country. Among these facilities, average RDT scores im-
proved from 85% during the first visit to 91% during the last.
Scores improved for all countries between the first and last
round. In four of seven countries, average scores improved
between the first and second, as well as the second and third
visits.
Regression analysis. Among the 9,350 OTSS visits con-

ducted at facilities with at least two visits, 8,148 (87.1%)OTSS
visits, covering3,603health facilities, hadat least onecomplete

observationandwere included in theunadjustedregressionmodel
and 7,277 (77.8%) OTSS visits, covering 3,518 health facilities,
had complete observation scores and data on all covariates and
were included in the adjusted regression model (Table 4).
Table 5 presents the characteristics of the facilities included

in the adjusted regression model and the mean RDT facility
score for each covariate. Scores at the 25th and 75th per-
centile are also given, indicating the score at or below which
the bottom 25% of health facilities scored, and the score at or
greater than which the top 25% scored, respectively. Of the
facility visits, 35.9% were a first visit; 40.2% were a second
visit, and 23.9% were a third visit. Mean scores ranged from
85.6% among facilities during the first visit to 91.4% among
facilities during the third visit. Most visits occurred at facilities
that did not have any previous OTSS visit (59.9%); had RDT
SOPs (56.1%) and/or bench aids (59.0%) available; and had at
least one staff member who received formal training in RDTs
before the visit andwhowasobservedduring the visit (68.5%).
A minority of the visits were conducted at hospitals (10.7%)
and at facilities where at least one staff observed was a lab-
oratory worker (23.7%). One MalariaCare-supported country
(Country 1) represents 42.1% of the visits.
In the unadjusted regression, a facility’s RDT score was

estimated as 5.7 percentage points higher during the second
OTSS visit (P< 0.001) and 6.7 percentage points higher during
the third OTSS visit (P < 0.001) when compared with the first.
After adjusting for facility characteristics, a facility’sRDTscore
was an estimated 5.3 percentage points higher during the
second OTSS visit (P < 0.001) and 5.9 percentage points
higher during the third OTSS visit (P < 0.001) when compared
with the first (Table 6). Thus, the estimated increase in score
between the second and third visits was only 0.6 percent-
age points and not statistically significant at the 5% level
(P = 0.10).
Aside from OTSS visits, the factor associated with the

largest improvement in RDT performance was having a staff
member who received formal training in RDTs before being
observed (4.4 percentage points, P < 0.001). With the ex-
ception of whether the facility was a hospital and whether the
facility received a prior OTSS visit with a different checklist,
other factors included in the model were also found to have a

TABLE 2
Number of facilities and observations eligible for observation perfor-
mance on individual steps and facility performance, and numbers
with complete observations

Observations Facilities

Number eligible* 9,633 2,023
Number included in analysis† 6,350 1,348
Percentage of total 66% 67%
*Observations occurred at facilities that received at least three outreach training and

supportive supervision visits.
†Observationswere complete, and facilities had at least one complete observation at each

of the first three visits.

TABLE 3
Proportion of health workers who performedRDT checklist steps correctly: first, second, and third visit and percentage point difference (number of
observations: 6,350)

RDT 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 2,066 2,079 2,205 – – –

Put on a new pair of gloves 54.1% 68.7% 75.1% +14.6% +6.4% +18.9%
Check expiry date on the package 56.9% 74.2% 75.8% +17.3% +1.6% +1.4%
Write client ID on cassette 85.4% 89.1% 86.8% +3.7% −2.3% +8.1%
Clean patient finger with antiseptic/alcohol and allow to dry 84.1% 91.1% 92.2% +7.0% +1.1% +5.4%
Collect the right amount of blood with the inverted cup† 89.2% 93.7% 94.6% +4.5% +0.9% +1.1%
Put collected blood into the correct well 98.4% 99.5% 99.5% +1.1% 0.0% +5.7%
Applies right amount of buffer to correct well 85.3% 90.6% 91.0% +5.3% +0.4% +11.7%
Wait for the correct time before reading results 77.3% 86.9% 89.0% +9.6% +2.1% +2.2%
Read the test results correctly 96.7% 98.7% 98.9% +2.0% +0.2% +7.5%
Record the test results in a laboratory register 87.5% 93.8% 95.0% +6.3% +1.2% +6.4%
Dispose of used tests, transfer devices, and other
blood-contaminated material

85.7% 90.0% 92.1% +4.3% +2.1% +4.0%

Dispose used lancet in sharps container 88.9% 91.4% 92.9% +2.5% +1.5% +21.0%
*RDT = rapid diagnostic test.
†Checklist steps in bold (“minimumstandard” steps) are consideredmore important and are collectivelyweighted twice asmuch as the other stepswhen calculating the overall RDTperformance

score.
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small, but statistically significant, association with higher RDT
scores.

DISCUSSION

The use of RDTs to confirm a suspected diagnosis of
malaria is crucial in efforts to control andeliminatemalaria. The
validity, cost-effectiveness, and relative ease of use of RDTs
contribute to their ability to decrease the use of clinical di-
agnosis, and thus the overuse of artemisinin combination
therapy, and to expand access to diagnostic testing to remote
populations. Conducting manufacturer-recommended se-
quential steps properly when performing RDTs is essential to
ensuring an accurate test result. MalariaCare has demon-
strated that through the implementation of a case manage-
ment quality assurance system that includes OTSS, high
levels of performance in conducting RDTs can be achieved,
improved, and maintained among facility-based HCWs at
both hospital and nonhospital facilities. Health-care workers
in all eight countries were able to perform RDTs at a high level
in the context of case management consultations during
supportive supervision visits and improve and maintain that
performance over consecutive visits.
Initial performance of RDTs was relatively high in all coun-

tries. Although many of the facilities in five of the eight coun-
tries had received previous OTSS visits by MalariaCare (and
some facilities in three countries hadalso receivedOTSSvisits
under MalariaCare’s predecessor, the Improving Malaria

Diagnostics project) duringwhich a lessdetailed checklistwas
used, those included in the analysis that received no prior
OTSS visits by MalariaCare also demonstrated high overall
performance. The high performance, even at baseline across
all countries and across multiple levels of the health-care
system, demonstrates that high-quality RDTuse canoccur at
scale. This information could help programmanagers decide
how best to balance microscopy and RDT use to extend
access to testing. For example, program managers may re-
servemicroscopy formanagement of severemalaria patients
at inpatient level facilities while focusing on RDTs in all out-
patient departments, particularly in high-volume facilities.
This would allow staff to see a higher number of patients in a
more time-efficient manner. In addition, these data can help
determine how to best allocate time dedicated to various
tasks associated with malaria case management during
OTSS. If RDT performance is consistently high, more time
can be spent mentoring in areas that need improvement,
potentially including clinical management, patient counsel-
ing, microscopy, record keeping, or organizational issues
within the facility.
Across the eight countries in the analysis, it was found that

several of the steps that might most affect the results—such
as collecting the correct amount of blood, dispensing it in the
correct well, using the correct amount of buffer, and reading
the test result correctly—were performed at a high level even
at baseline.Considering caseloads frequently seen at facilities
in Africa, it is perhaps not surprising that waiting the correct
amount of time before declaring a test negative initially was
performed at a lower level than many other key steps; how-
ever, it is important to note the improvements in performance
of this step over OTSS visits. Properly disposing of lancets,
wearing gloves, and checking the expiry date on the RDT
package received lower scores. Although improvements were
seen in subsequent visits, these steps need further improve-
ment, as expired tests can lead to erroneous results, and both
patient and provider safety are an important aspect of the
delivery of health services. Aggregate data such as those from
this study canhelp programmanagers identify steps that need
improvement in RDT performance, which supervisors can
then focus on during OTSS visits.

FIGURE 1. Average facility performance on rapid diagnostic test performance over consecutive rounds of outreach training and supportive
supervision, by country.

TABLE 4
Number of visits and health facilities eligible for, and included in, re-
gression analyses

Visits Facilities

Number eligible* 9,350 3,648
Number included in unadjusted
regression (% of eligible)†

8,148 (87%) 3,603 (99%)

Number included in adjusted
regression (% of eligible)‡

1,296 (78%) 3,518 (96%)

* Visits that occurred at facilities that received at least two outreach training and supportive
supervision visits.
†Visits had at least one complete observation.
‡Visits had at least onecomplete observation andhaddata for all covariates included in the

adjusted regression.
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National Malaria Control Programs and subnational health
management teamsneed to know if a facility is ready to deliver
quality casemanagement to apopulation,which, in addition to
the availability of drugs, supplies, and equipment, is highly
influenced by staff knowledge and performance of case

management tasks, including correctly using RDTs. Overall
facility scores are an average of individual HCW observations
during OTSS, so as the proportion of observed steps per-
formed correctly improved between the first and last OTSS
visits, overall facility performance improved. Improvement was
the greatest between the first and second OTSS visit, and was
less between the second and third, demonstrating that even a
single visit can improve performance, particularly in facilities
with staff trained in the previous 2 years. As less improvement
was seen between the second and third rounds of OTSS, pro-
gram managers may consider either focusing on RDTs less
frequently during subsequent OTSS visits or honing in on steps
being performed poorly across facilities.
Analysis of covariates affecting performance can also help

managers to better direct resources. Aside from having an
OTSS visit, the factors most associated with greater im-
provement in performance over OTSS visits were having at
least oneHCW formally trained in RDTs in the previous 2 years
and having at least one of the observations focused on a
laboratory worker. Rapid diagnostic test training is less in-
tensive than microscopy training in terms of time andmaterial
resources—typically it canbe carried out in adayor less. It can
be designed as cascade training to rapidly expand the num-
bers trained or can be incorporated into other case manage-
ment courses. Laboratory personnel performed better than
non-laboratory staff; the reasons for this were not further in-
vestigated. Outpatient departments, where clinical observa-
tions occurred, are often high volume, with consultations
lasting severalminutes or less to accommodate the number of
patients presenting with fever or other causes. The resulting,
often excessive, workload may be the reason why clinician
performance was lower in comparison with laboratory staff.
Moreover, some of the steps assessed, such as blood col-
lection, are a routine part of laboratory functions, giving those
staff an advantage. This question is worth further inves-
tigation. Standard operating procedures and bench aids also
were shown to have a marginally positive influence on per-
formance when other covariates were controlled for, although
it is difficult to conclude if that small effectwas truly due to their
presence or to other factors. Although it is unlikely that SOPs
or bench aids in the absence of training and supervisionwould
in fact lead to high or improved performance, they are likely
helpful in combination with other components of a quality
assurance system.
As countries continue to conduct OTSS visits at these fa-

cilities, performance data may guide program managers on
the number of visits needed to achieve and maintain a certain
level of performance. External quality assurance mechanisms
are costly and time-consuming, and improving efficiency by
targeting low performance can help reduce the time spent
during visits, frequency of visits, and cost. Reviewing results
after each visit could enableministries of health to concentrate
future external quality assurance activities on low-performing
facilities. Although not evaluated here, promoting internal
quality assurance mechanisms within facilities has the po-
tential to further decrease the need for more costly external
quality assurance activities. If during OTSS the capacity of
laboratory and clinical facility-based managers to periodically
monitor RDT performance can be improved, the need for na-
tional and subnational staff to visit the facility to monitor RDT
performance could be diminished. This would produce cost
savings associated with such visits, such as transport and per

TABLE 5
Health facility characteristics based on OTSS visits included in ad-
justed regression analysis, mean facility RDT scores, and scores at
the 25th and 75th percentile, by facility characteristic (N = 7,277)

Characteristic

Visits RDT score

% N Mean 25th percentile 75th percentile

Visit number
1 35.9 2,612 85.6 77.8 94.4
2 40.2 2,925 91.4 88.9 100.0
3 23.9 1,739 91.4 88.9 100.0

Across all visits

Characteristic

Visits RDT Score

% N % N %

Health facility received prior OTSS visits
No 40.1 2,918 90.0 86.1 100.0
Yes 59.9 4,359 88.8 83.3 100.0

Facility has RDT SOPs
No 43.9 3,195 88.1 83.3 100.0
Yes 56.1 4,082 90.2 83.3 100.0

Facility has RDT bench aids
No 41.0 2,984 86.8 80.6 97.2
Yes 59.0 4,293 91.0 86.1 100.0

At least one obs. has formal training in RDTs
No 31.5 2,292 85.7 77.8 96.3
Yes 68.5 4,985 90.9 87.0 100.0

At least one obs. is a laboratory worker
No 76.3 5,552 88.3 83.3 100.0
Yes 23.7 1,725 92.5 88.9 100.0

Facility is a hospital
No 89.3 6,498 89.2 83.3 100.0
Yes 10.7 779 90.2 83.3 100.0

Country
Country 1 42.1 3,064 89.3 83.3 100.0
Country 2 1.3 95 88.4 83.3 100.0
Country 3 23.1 1,681 91.0 88.9 100.0
Country 4 12.4 902 85.8 77.8 94.4
Country 5 5.1 371 87.7 80.6 97.2
Country 6 1.8 131 87.6 83.3 100.0
Country 7 10.1 735 91.3 88.9 100.0
Country 8 4.0 291 88.2 83.3 98.1
obs. = Observed staff; OTSS = outreach training and supportive supervision; RDT = rapid

diagnostic test; SOP = standard operating procedure.

TABLE 6
Regression results for visit characteristics associatedwith percentage
point improvement in scores (n = 7,241)

Characteristic Coefficient 95% CI

Number of visits (ref: 1 visit)
2 5.3 [4.7, 5.9]
3 5.9 [5.2, 6.6]

Facility received prior OTSS visits 1.1 [−0.4, 2.5]
Facility has RDT SOPs 0.8 [0.1, 1.5]
Facility has RDT bench aids 2.4 [1.7, 3.0]
At least one obs. has formal training in
RDTs

4.4 [3.7, 5.0]

At least one obs. is a laboratory worker 2.9 [2.1, 3.6]
Facility is a hospital 0.1 [−1.0, 1.2]
Constant 79.3 [77.6, 80.9]
Observations 7,277 –

obs. =observedstaff;OTSS=outreach training andsupportivesupervision; ref. = reference
category; RDT = rapid diagnostic test; SOP = standard operating procedure. Note:
Regressions included a control variable for the country; results are not reported here.
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diem. As the results presented here are of an implementation
program and not a research study, comparisons were limited
to the same facilities over successive visits and assessments
over time were not conducted at facilities that did not receive
OTSS.

CONCLUSION

These programmatic data across eight countries in sub-
Saharan Africa confirm, through more than 9,000 observa-
tions of staff at multiple administrative levels of facilities, that
HCWs can conduct RDTs at a high level and that training and
supportive supervision, as components of a diagnostics
quality assurance system, can contribute to the improvement
and maintenance of RDT skills. National programs should
consider such factors when determining how to structure di-
agnostics testingprograms andquality assurance systems for
RDTs.
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