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Background: In Integrated Community Case Management (iCCM), village health workers (VHW) assess and treat
malaria, pneumonia and diarrhea using a clinical algorithm. Study objectives included: 1) Compare VHWs’ perfor-
mance on case scenario exercises to record review data; 2) assess impact of formal education on performance
in the case scenario exercises.

Methods: 36 VHWs in Bugoye Subcounty, Uganda completed the case scenarios exercise, which included video
case scenarios and brief oral case vignettes, between July 2017 and February 2018. We obtained clinical records
for all iCCM encounters in the same time period.

Results: In the video case scenarios, 45% of mock patients received all correct management steps (including
all recommended education), while 94% received all critical management steps. Based on the level of data
available from record review, 74% of patients in the record review dataset received overall correct manage-
ment compared to 94% in the video case scenarios. In the case scenarios, VHWs with primary school education
performed similarly to those with some or all secondary school education.

Conclusions: The case scenarios produced higher estimates of quality of care than record review. VHWs often
omitted recommended health education topics in the case scenarios. Level of formal education did not appear
to influence performance in the case scenarios.

Keywords: community health workers, education level, educational status, Integrated Community Case Management, quality of
health care, village health workers

Introduction
Since the late 1990s, programs in a wide range of countries
have implemented home-based or village-based evaluation and
treatment of malaria and sometimes other priority health con-
ditions in children under 5 years of age.1 Some programs have
focused on evaluation and treatment of pediatric malaria alone,
while others have employed an Integrated Community Case
Management (iCCM) approach in which village health work-

ers (VHW) or other trained community members evaluate and
treat multiple conditions, usually malaria (or fever), pneumonia
(or fast breathing) and diarrhea, with some programs adding
other conditions as well. Many evaluations of quality of iCCM
care have employed direct observation of VHWs’ care, direct
reexamination of patients by research staff or trained clini-
cians, or often both.2–10 These evaluations have documented
substantial variation in quality of care. Some evaluations have
documented appropriate evaluation and treatment in 70–90% of
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cases.2,3,7,8,10 Conversely, the control group or pre-assessment
evaluation in several intervention studies showed much lower
performance for some metrics,4,5,9 and another study in Burkina
Faso showed broadly poor quality of care.6 This variation in qual-
ity highlights the need for localmonitoring and evaluation of iCCM
programs.While direct reexamination of patientsmay be the gold
standard for research, this approach is time-intensive and often
uses scarce clinician time, making it less feasible for routinemon-
itoring. Prior research on quality of iCCM care in Uganda specifi-
cally has relied on a range of approaches, including direct obser-
vation of VHWs,10 record review,11 surveys of caregivers after their
children received iCCM care12 and a mixed methods approach13;
these studies have generally demonstrated high quality of iCCM
care.
Two prior studies have compared different methods of mea-

suring quality of care. One study in Malawi compared record
review and case scenarios to direct observation and reex-
amination of patients, and found that record review slightly
overestimated quality of care for fever (+6%) and slightly under-
estimated performance for diarrhea (−8%), while significantly
overestimating performance for fast breathing (+34%). Case
scenarios slightly overestimated performance for fever (+8%)
and diarrhea (+9%), while significantly overestimating perfor-
mance for fast breathing (+22%). Correspondingly, sensitivity
and specificity for both methods were high for fever and diar-
rhea, with lower sensitivity for fast breathing.14 Of note, in
this study direct observation alone overestimated quality to
a similar degree when compared with direct observation with
reexamination. Another study in Ethiopia assessed record review
compared to direct observation and reexamination (but not case
scenarios), and reported a sensitivity of 84% for diarrhea and
specificity of 69%; for pneumonia, sensitivity was high at 93%
with exceedingly low specificity at 10%, while results for fever
were not reported due to low case numbers.15
Based on these studies, it appears that record review and case

scenarios somewhat overestimate quality of care but offer a rea-
sonable approximation for management of fever/malaria and
diarrhea; by comparison, they are less useful for fast breathing/
pneumonia, perhaps because these methods fail to capture
errors in respiratory rate measurement. Of note, both of these
comparison studies evaluated iCCM care provided by full-time,
salaried workers.
In this study, we sought to compare quality of iCCM care as

measured by case scenarios versus record review in a different
population of part-time, volunteer VHWs who provide care to
patients in the home setting. We also hypothesized that VHWs
with primary school education might demonstrate lower perfor-
mance in the case scenarios compared with those who have
completed some or all secondary school.

Materials and methods
This study took place in Bugoye, a rural subcounty in western
Uganda. In this setting, all VHWs are selected by their commu-
nity and serve as part-time volunteers. VHWs are required to
have achieved basic literacy, withmost having completed at least
7 years of primary schooling. They receive three days of initial
general training, five days of initial iCCM training and half-day

refresher training sessions quarterly that includematerial on iCCM
care. These sessions also include training on performing a rapid
diagnostic test for malaria (RDT). The program in Bugoye uses
the ‘SD BIOLINE Malaria Ag P.f/Pan’ test kit. At the time of this
study, VHWs had between one and four years of experience pro-
viding iCCM care. In Bugoye, VHWs provide iCCM care to children
aged 2 months to 5 years, as well as completing wellness checks
(but not home-based treatment) for younger infants. The exact
details of iCCM implementation in Bugoye have changed slightly
since national guidelines were published in 2010.16 This VHWpro-
gram also benefits from a strong monitoring and evaluation ini-
tiative based on a longstanding collaboration between Bugoye
Health Center and Mbarara University of Science and Technology,
including prior research on iCCM referrals and quality of iCCM care
based on record review.17,18
For this study, two trained interviewers visited VHWs at their

homes or another mutually convenient location and conducted
the case scenarios exercise individually with each VHW between
July 2017 and February 2018. VHWs viewed video cases depict-
ing a caregiver of a sick child being interviewed, and were asked
to describe all elements of their care plan based on the iCCM
job aid. The interviewers also read aloud brief case vignettes
portraying children with or without danger signs of severe ill-
ness, and asked VHWs to identify whether or not the child
described in the vignette had danger signs. Additionally, VHWs
completed exercisesmeasuring their ability to perform and inter-
pret rapid diagnostic tests for malaria, as well as a brief quali-
tative interview; these results will be reported separately. VHWs
received a small incentive in recognition of the time required to
participate.
Video cases were scored on completion of all steps in the clin-

ical algorithm (including all recommended education topics and
anticipatory guidance) and a subset of ‘critical steps’ required to
achieve correct clinical management of the acute condition. For
a patient with fever with negative RDT, critical steps included the
decision to perform the RDT and a plan for referral or accompa-
niment to the health center after being informed of the negative
test result. For a patient with presumed pneumonia without dan-
ger signs, critical steps included assessing respiratory rate, rec-
ognizing the respiratory rate as elevated and treating with the
correct dose of amoxicillin. For a patient with diarrhea without
danger signs, critical steps included giving adequate oral rehy-
dration solution (ORS) immediately, giving ORS packets to take
home, giving zinc and advising the caregiver to continue food and
fluids. For a patient with fast breathing and danger signs, criti-
cal steps included recognizing the presence of danger signs and
making a plan for referral or accompaniment to a health cen-
ter (pre-referral treatment was not included as a critical step, as
administration of oral amoxicillin could reasonably be considered
unsafe in a child with significant respiratory distress as depicted
in the case).
Data were entered into a customized REDCap database19 and

analyzed in Stata Version 15 (StataCorp, College Station, TX), with
Wilcoxon rank sum tests used to assess the association between
formal education and performance.
At the time of the case scenarios exercise, VHWs used paper

records for each episode of iCCM care. VHWs submit these records
monthly to programstaff, who enter patient-level data into a clin-
ical database. All iCCM visits completed in the same date range
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Table 1. Village health worker demographics

Measure % (n)

Female gender 53% (19)
Primary school education only 31% (11)
Age <40 44% (16)

as the case scenarios exercise were extracted from the larger
database. Decision rules in Stata were used to assess whether
the child had received correct care in each encounter (within the
limits of the information available from the paper registers) and
calculate disease-specific quality measures for diagnosis and
treatment.
All VHWs provided written consent prior to completing the

case scenarios exercise. Ethical approval for this study was
granted by the Massachusetts General Hospital/Partners Health-
care IRB and the Research Ethics Committee at the Mbarara Uni-
versity of Science and Technology. All records used for this study
were deidentified.

Results
At the time of the study, there were 36 VHWs in eight villages
in Bugoye subcounty providing iCCM care; all 36 VHWs agreed to
complete the case scenarios exercise. Of the 36 VHWs, 53%were
women, 44% were younger than 40 years of age and 31% had
completed primary school only while 69% had completed some
or all of secondary school (Table 1).
During the same dates in July 2017 to February 2018 in which

the case scenarios were completed, VHWs completed a total of
3126 clinical visits. Of the patients seen by VHWs during this
period, 48% were female; 18% were aged 2–11 months, 36%
12–35months and 45% 36–60months; and 58% presented with
fever, 42% with cough/fast breathing and 27% with diarrhea.1
Additionally, 1.3% of patients were noted to have danger signs
of severe illness, and 65% of patients received a rapid diagnos-
tic test (RDT) for malaria; of the 2033 RDTs performed, 77% were
positive (Table 2).
For patients presenting with fever, almost all received an

RDT (100% in case scenarios, 97% in record review). In the
record review data, 92% of patients with positive RDT for malaria
received correct treatment with artemisinin combination ther-
apy or rectal artesunate (there was not a positive RDT case in
the case scenarios). There was a large discrepancy in referral of
patients with negative RDT for malaria (100% in the case scenar-
ios vs. 21% in the record review data); see Table 3. Of note, for the
record review data this includes patients who are not recorded
as presenting a fever but nonetheless received an RDT; patients
presenting with fever who had a negative RDT were somewhat

1 There were six patients younger than 2 months (and thus not eli-
gible for home-based treatment in iCCM care) also included in the
dataset. Percentages for presenting conditions add to > 100%, as
some patients presented with multiple complaints.

Table 2. Patient characteristics in record review dataset

Measure % (n)

Total patient visits 100% (3126)
Female gender 48% (1503)
Age groupa

2–11 months 18% (567)
12–35 months 36% (1112)
36–60 months 45% (1406)

Presenting complaintsb

Fever 58% (1817)
Cough/fast breathing 42% (1326)
Diarrhea 27% (840)
Patients with danger signs 1.3% (41)

Patients receiving RDT for malariac 65% (2033)
Positive RDTs 77% (1568)
Negative RDTs 23% (465)

aThere were six patients younger than 2 months (and thus not eli-
gible for iCCM care) also included in the dataset.
bPercentages add to >100%, as some patients presented with
multiple complaints.
cMore patients received an RDT than presented with fever because
some children without fever incorrectly received an RDT (273 chil-
dren without fever received an RDT, while 57 children with fever
failed to receive an RDT).

more likely to be referred (26% vs. 13% for those without fever,
p=0.001 by Chi-squared test).
For patients presenting with cough/fast breathing, almost all

had a respiratory rate recorded (100% in case scenarios, 93%
in record review data). Of those with elevated respiratory rate,
most correctly received amoxicillin (100% in case scenarios, 87%
in record review data); in the case scenarios, 97% received the
correct age-based dose of amoxicillin, but only 5.6% received all
appropriate education (Table 3; dosage administered is not avail-
able in the record review data).
For patients presenting with diarrhea, most correctly received

oral rehydration solution (ORS) and zinc (100% in case scenarios,
90% in record review data). In the case scenarios, 92% received
correct treatment and education about maintaining hydration
and nutrition, but only 19% received education on all other rec-
ommended topics (Table 3).
Inappropriate use of medications was low overall in both the

case scenarios and the record review data. In the case scenarios,
2.1% of patients received artemisinin combination therapy inap-
propriately, and no patients received amoxicillin, ORS or zinc inap-
propriately. In the record review data, 1.9% of patients received
artemisinin combination therapy inappropriately, 4.4% received
amoxicillin inappropriately and 1.3% received ORS or zinc inap-
propriately (Table 3).
Comparison of patients presenting with danger signs is lim-

ited by the small number of patients in the record review dataset
with danger signs. For the specific situation of a patient with
cough/fast breathing and danger signs included in the case
scenarios, there were only four patients in the record review
dataset. In the case scenarios, 92% of these patients were
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Table 3. Quality of care measures from case scenarios and record review for uncomplicated illness and overall management

Case scenariosa Record reviewa Difference in
Measure % (n) % (n) percentages

Fever/malaria measures
Malaria rapid diagnostic test (RDT) performed for patient
presenting with fever

100% (36) 97% (1760) +3%

Malaria patients (positive RDT) receiving correct treatment with
artemisinin combination therapy or rectal artesunate

- 92% (1504) -

Patients with negative RDT referred appropriately 100% (36) 21% (96) +79%
Patients with negative RDT referred appropriately with
appropriate caregiver education

100% (36) - -

Cough/fast breathing/pneumonia measures
Respiratory rate recorded for patient presenting with cough/fast
breathing

100% (36) 93% (1238) +7%

Patients with presumed pneumonia (elevated respiratory rate)
receiving amoxicillin

100% (36) 87% (1214) +13%

Patients with presumed pneumonia receiving amoxicillin at
correct dose

97% (35) - -

Patients with presumed pneumonia receiving amoxicillin at
correct dose and all recommended education

5.6% (2) - -

Diarrhea measures
Patients with diarrhea receiving ORS and zinc 100% (36) 90% (797) +10%
Patients with diarrhea receiving ORS, zinc, and education on
continuing food/fluids (all critical steps)b

92% (33) - -

Patients with diarrhea receiving all appropriate acute treatment
and all recommended education

19% (7) - -

Inappropriate use of medications
Patients inappropriately treated with ACT 2.1% (3) 1.9% (58) +0.2%
Patients inappropriately treated with amoxicillin 0% (0) 4.4% (136) −4.4%
Patients inappropriately treated with ORS, zinc or both 0% (0) 1.3% (41) −1.3%
Inappropriate prescriptions (out of total prescriptions) 2.7% (3) 5.8% (268) −3.1%

Overall measures
Patients receiving overall correct management based on level of
data available from record review

94% (136) 74% (2298) +20%

Patients with all ‘critical steps’ completed in case scenariosb 94% (136) - -
Patients with all correct steps completed in case scenarios
(including all recommended education)

45% (65) - -

aDash indicates the measure was not available for this data source.
bCompletion of all steps required to correctly treat the acute condition (does not includemore general recommended education or anticipatory
guidance).

appropriately referred, 86% received amoxicillin as pre-referral
treatment, 78% received both amoxicillin and referral and 56%
received all appropriate treatment including recommended care-
giver education. In the record review data, of the four rele-
vant patients, two received amoxicillin, two received appropri-
ate referral and none received both. Of the 41 patients with any
danger sign in the record review data, 81% were appropriately
referred, 60% received appropriate pre-referral treatment and
49% received both (Table 4). VHWs correctly classified 82% of the
brief danger signs case vignettes (Table 4).
Overall, 94% (95% CI: 0.91, 0.98) of patients in the case sce-

narios received appropriate management based on the level
of data available in the record review dataset, compared with

74% (95% CI: 0.72, 0.75) in the record review dataset (Table 3).
VHWs also completed all critical steps for 94% of patients in the
case scenarios, but completed all steps including recommended
education and anticipatory guidance for only 45% of patients
(Table 3).
In the case scenarios, VHWs’ level of formal education did

not appear to be correlated with VHWs’ performance. For over-
all score, the mean was slightly higher for the primary school
group (27.8 vs. 27.5, p = 0.66), with a similar result for number
of cases with critical steps completed (3.82 vs. 3.76, p = 0.86).
For the number of brief danger signs case vignettes classified cor-
rectly, the primary school mean was slightly lower (7.18 vs. 7.48,
p=0.45); see Table 5.
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Table 4. Quality of care measures from case scenarios and record review for ‘danger signs’ patients

Case scenariosa Record review Difference in
Measure % (n) % (n) percentages

Patients with fast breathing and danger signs appropriately
referred to health center

92% (33) 50% (2) +42%

Patients with fast breathing and danger signs receiving amoxicillinb 86% (31) 50% (2) +36%
Patients with fast breathing and danger signs receiving amoxicillin
at correct doseb

81% (29) - -

Patients with fast breathing and danger signs receiving amoxicillin
and referral to health centerc

78% (28) 0% (0) +78%

Patients with fast breathing and danger signs receiving all
appropriate treatment, referral and caregiver education

56% (20) - -

Patients with any danger sign appropriately referred to health
centerc

- 81% (35) -

Patients with any danger sign receiving appropriate pre-referral
treatmentc

- 60% (26) -

Patients with any danger sign appropriately referred and receiving
appropriate pre-referral treatmentc

- 49% (21) -

Correct identification of presence/absence of danger signs in brief
case vignettes

82% (266) - -

aAll measures refer to the video case scenarios except where brief danger signs case vignettes are specifically mentioned.
bThe case scenario depicts a child with significant respiratory distress, so while administration of oral amoxicillin is correct according to the
clinical algorithm used in this program, the VHW could also have reasonably decided that administration of an oral medication was unsafe.
cDue to limited data available from clinical records, we could not assess the correctness of dose administered for the record review data.

Table 5. Village health worker performance in case scenarios and education level

Primary school only Some or all secondary school

Measure Median Mean SE Median Mean SE p-valuea

Overall score for video cases (total of 32 correct steps to
complete for four cases)

28 27.8 0.63 28 27.5 0.47 0.66

Number of cases with critical steps completed (out of four) 4 3.82 0.12 4 3.76 0.10 0.86
Number of brief danger signs case vignettes correctly
classified (out of nine)

7 7.18 0.35 8 7.48 0.26 0.45

aBy Wilcoxon rank sum test.

Discussion
While the magnitude of the difference varied, the case scenarios
consistently produced higher estimations of quality of care com-
pared with record review. Perhaps the most striking discrepancy
is for referral of patients with a negative RDT for malaria to the
health center (100% vs 21%). In this study we compared case
scenarios to record review but not to direct observation or reex-
amination of patients, which may mean that the cases scenar-
ios overestimate quality to an even larger extent than our results
suggest. Thus, this study offers additional evidence that case sce-
narios may not be a reliable means of monitoring quality of care
in iCCM programs.

There are a number of potential explanations for the discrep-
ancies between estimates from case scenarios and record review.
First, VHWs may find it easier to recognize the necessary clini-
cal information in a video case vignette, rather than having to
obtain that information in their clinical interview. Second, the
Hawthorne effect may play a role—i.e. VHWs may pay particu-
lar attention to following the algorithm during an observed exer-
cise. Alternatively, in their actual practice VHWs may choose not
to follow the algorithm due to personal beliefs or community
preference—e.g. VHWs may know that the algorithm requires
referral for fever with negative RDT, and thus provide this answer
during an assessment, but may feel that these referrals are
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unwarranted in their actual practice. Third, for record review
we can only assess quality of recorded care rather than qual-
ity of actual care. Record-keeping errors may decrease quality
of recorded care; conversely, recorded care may overestimate
actual quality (e.g. if a VHW measures a respiratory rate incor-
rectly or reads an RDT for malaria incorrectly these errors will not
be captured). In prior studies, record reviewoverestimated quality
of care compared with direct observation with reexamination—
though it is worth remembering that prior comparison studies
assessed full-time, salaried VHWs who may be more practiced
at record-keeping.14,15
The case scenarios also demonstrated that VHWs in this pro-

gram often omitted recommended health education topics in
these mock encounters. Further training may help to reinforce
VHWs’ core role as community health educators.
Wewere concerned thatmeasuring VHWs’ performance using

case scenarios might partially measure level of formal educa-
tion rather than actual performance in providing iCCM care. Per-
formance in the case scenarios did not appear to be related
to education level, though the importance of this finding is
limited by the case scenarios’ likely overestimation of quality
of care.
This study has a number of limitations. First, and most

significantly, it lacks a ‘gold standard’ measure of quality of
care. In prior studies, direct observation with reexamination of
patients by a trained clinician or researcher functioned as the
gold standard—though it is worth noting that this approach is
equally susceptible to the Hawthorne effect. Additionally, direct
observation alone, as is used in some studies, also appears to
overestimate quality of care.14 Second, the case scenarios were
conducted in pre-arranged sessions in which VHWs were aware
that they were being observed and likely knew the interview-
ers, all of which may have affected their performance. Third, for
the record review data, VHWs record a limited amount of clini-
cal information, which means certain errors cannot be assessed,
and may function to overestimate actual quality of care. Fourth,
the record review portion uses routine clinical data that have not
been double-entered and likely contain some data entry errors.
Fifth, given time constraints, the case scenarios used in this study
did not include all relevant categories of patients. Sixth, this study
assesses a fairly small number of VHWs in a single geographic
area.

Conclusions
While not definitive, this study calls into question the use of case
scenarios to measure quality of iCCM care. As implemented here,
case scenarios appear to overestimate quality of care substan-
tially in comparison to record review (which itself may somewhat
overestimate quality of care). Though record review has its own
limitations, for the purposes of long-term monitoring and eval-
uation where ongoing direct observation of VHWs with reexami-
nation of patients is not feasible, record review may be a prefer-
able approach. For programs that choose to use case scenarios,
perhaps as part of training sessions, performance on video case
scenarios and brief oral case vignettes did not appear to be asso-
ciated with level of formal education.
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ORS Oral rehydration solution
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