Assessment of Usability and

Acceptability of Automated Pneumonia
Diagnostic Tool (ChARM) Iin Low

Resource Settings in India
—



Principal Investigator

Co-Principal Investigators

ya

Pl & Co-Pls

Dr Monika Agarwal

Professor

Department of Community Medicine & Public Health
King George’s Medical University, Lucknow

1. Dr Mohit Mishra
Department of Community Medicine & Public Health
King George’s Medical University, Lucknow

2. Dr Deepshikha Pandey
Department of Community Medicine & Public Health
King George’s Medical University, Lucknow




The ChARM Device

Philips Children’s Automated Respiration Monitor, is a battery-powered breathing rate

monitor designed to help with the diagnosis of pneumonia and reduce childhood deaths

caused by pneumonia.

The device is dust-proof, water resistant, and can be used in extreme temperatures.

Target user- Product is intended to be used by healthcare workers at point-of-care



Aim & Objectives

Aim: This study aims to understand the usability of a new automated RR device (ChARM)
for community level health workers (ASHAs, Basic Health Workers) and the acceptability of
this device among these community health workers and caregivers.

Objectives:

1. To determine if ASHAs and BHWs adhere to required WHO case management
guidelines and device manufacturer instructions for use of the device to assess and
classify children under-five with cough and/or difficult breathing using ChARM.

2. To document the user experience of ChARM in a sick child consultation.

3. To explore the acceptability of the ChARM device to health workers (ASHAs/BHWS)
and caregivers.
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Methodology

Study Design: Cross-sectional study. Mixed methods (qualitative and quantitative).

Study Settings: Uttar Pradesh and Rajasthan. In Rajasthan, study was conducted in urban
areas of district Tonk and in Uttar Pradesh it was conducted in two rural blocks (Payagpur
and Huzoorpur) of district Bahraich.

Study Population: Health Workers (ASHA/ANM)
Sample Size: 90 Health Workers (HWSs)
Inclusion Criteria for Children for assessment in the Study:
= Any child aged 0-59 months with consent of parent/ guardian (> 18 years of age)

= For those aged 2-59 months, the child with cough and/or difficulty breathing



Methodology

= Study Interventions:

= HWs were trained on how to use the ChARM device and refresher training (on
Pneumonia section of integrated management of childhood ilinesses (IMNCI)) was
provided to the participants.

= 2 Observations per site were done. 15t Observation- immediately after training and 2"
Observation- after 3 months after 15t Observation.

= Children were enrolled purposefully based on their eligibility and RAs obtained the
parents’ consent for ChARM assessment on their children.

= 3-4 children were assessed by each HW. Two RAs independently observed the HWSs
conducting the sick child consultation using the ChARM device. They silently recorded
their actions on the observation checklist.



Steps of the Consultation observed by the Field investigators during child consultatio

Observation Step

using ChARM

Definition

Source

Correct child position

Back fully supported, either in the arms of the caregiver (younger
child) or sat on the caregiver’s lap with their back against the
caregiver’s chest (older child) or lying on their

Device manufacturer instructions

Correct device position

Device on the belly line and in line with a nipple

Device manufacturer instructions

Correct belt position

Charm touching the skin/clothing and belt not tangled

Device manufacturer instructions

Correct age group

Age group selected by HW on ChARM matches screening
checklist

WHO case management guidelines

Child calm before assessment

Calm: not actively crying or moving

WHO case management guidelines

Child eating/not feeding during
assessment

Not eating/breast feeding

WHO case management guidelines

Child calm during assessment

Calm: not actively crying or moving

WHO case management guidelines

Correct classification

According to IMNCI guidelines, based on screening age group
and RR of the child

WHO case management guidelines

Correct assessment and Classification
(steps 1-8)

HW correctly completed all the steps 1-8

WHO case management guidelines

Correct treatment -did the CHWs make
the right choice of whether to treat?

Correct treatment-did the HWSs prescribe
the right course of treatment?

According to IMNCI guidelines, based on the age group recorded
during child screening, and RR displayed by ChARM during
successful attempt.

WHO case management guidelines

WHO case management guidelines

Correct referral using ChARM

According to IMNCI guidelines, based on the age group recorded
during child screening, and RR displayed by ChARM during
successful attempt.

WHO case management guidelines




Selected Blocks (Huzoorpur & Payagpur) in
Districts Bahraich, Uttar Pradesh
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Tools

Tools developed by Department of Community Medicine& Public Health, King
George’s Medical University Lucknow:

= Pre-test & Post-test Questionnaires for ASHA/ANM

= Job Card for ASHA/ANM

= Observation Checklist-Phase | for Research Assistant/Observers

= Observation Checklist-Phase Il for Research Assistant/Observers

= ChARM device film (translated in Hindi)



Pre & Post Test Questionnaire for HWs
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JOB CARD for HWs
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Classroom Training
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SklII Based Tralnlng on Chlldren




Field Observations: Payagpur, Bahraich




Field Observations: Huzoorpur, Bahraich

: Name - Amrendra mishra
it D.OB -23.09.18
/¥ M.Name - Asha mishra

Add. - managra, khanpur,
Huzoorpur
Bahraich




Field Observations: Tonk, Rajasthan
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- Observations by Field Investigators

Huzoorpur Payagpur

Phase 2

otal 18360 Observation checklist were filled. (2 Field Investigators per child)




s .
Knowledge of HWs about Childhood
Pneumonia

Variables N=68 (%)

Pneumonia is infection of lungs 96

Signs and symptoms of pneumonia

Cough

Vomiting

Loose motions

Chest indrawing

Fast Breathing

RR 2 60/min is fast breathing in child aged 45 days .
RR 2 50/min is fast breathing in child aged 6 months

RR 2 40/min is fast breathing in child aged 24 months

Child should be calm during count of RR
VA y




1st attempt

N =320

0-2 months =71

2-12 months =111
12-59 months =138
Male = 214 (66.8%)
Female=106 (33.2%)

1st Observation

-

l

2nd attempt

N= 43

Moving child = 40
Crying child = 3

Loose belt=4

RR error =1

Technical error =1
Wrong age selection=1

-

3d attempt

N=4
Moving child = 4

Cessful
=277

4

Successful
N =39

Successful
N=0

3rd attempt
unsuccessful

N=4
Moving child=4




1st attempt

N = 360

0-2 months = 29

2-12 months = 118
12-59 months = 213
Male = 186 (51.7%)
Female= 174 (48.3%)

2"d Observation

-

2nd attempt

N=16

Moving child error =14
RR error =5

Loose belt =1

-

3rd attempt

N=8
Moving child error = 8

|

ccessful
) e

3'd attempt
unsuccessful

N=4
Moving child
error =4

Successful
N=8

Successful
N=4




- Steps correctly performed by HWs using
ChARM (N=672)

Observationl Observation 2
N=316 N=356
Consultation type % 95% CI % 95% CI

Correct child position 89.6 | 85.8-92.7 91.9 | 88.8-94.7
Correct device position 78.5| 74.0-83.0 88.2 | 84.7-91.6
Correct belt position 99.4 | 98.4-100 99.7 | 99.1-100
Correct age group 92.7 | 89.9-95.6 93.5| 91.0-96.0
Child calm before assessment 96.2 | 94.0-98.1 98.9 | 97.9-99.7

Child not eating /feeding during assessment 97.8 | 96.2-99.1 98.6 | 97.2-99.7

Child calm during assessment 93.4 | 90.4-95.9 96.1 | 93.9-98.0

Correct Classification using ChARM 99.4 | 98.4-100 91.9 | 89.0-94.6
Correct assessment and classification

59.2 | 53.9-64.7 70.5 | 65.4-75.2




,
Steps correctly performed by HWs using
ChARM by age of child (N=672)

montns

<2 months
=27

.| Consultation steps

%

95% Cl

N=118
0)

4 95% Cl

95% Cl

Correct child
position

87.5-100

93.2

89.0-97.4

86.1-94.3

Correct device
position

87.5-100

89.0

83.0-94.3

81.8-91.3

Correct belt
position

100

98.5-100

Correct age group

90.7

84.6-95.6

91.0-97.1

Child calm beftore
assessment

97.5

94.3-100

98.5-100

Child not eating
[feeding during
assessment

81.8-100

98.3

95.7-100

98.5-100

Child calm during
assessment

94.1

89.3-98.2

94.0-98.7

Correct Classification

using ChARM

81.0-100

91.5

86.4-96.2

88.4-95.5

Correct assessment
and classification

65.7-95.6

56.4-73.7

65.5-77.7




Steps correctly performed by HWs using
ChARM by breathing status (N=672)

Consultation type

95% Cl

95% ClI

Correct child position

86.4-94.6

88.0-93.2

Correct device position

80.8-90.7

79.4-86.0

Correct belt position

98.5-100.0

Correct age group

87.8-95.5

91.3-95.8

Child calm before
assessment

89.5-97.2

98.3-99.8

Child not eating / feeding
during assessment

95.4-99.5

97.1-99.4

Child calm during
assessment

84.4-93.7

95.2-98.4

Correct Classification
using ChARM

84.1-93.2

96.5-99.2

Correct assessment and
classification (steps 1-8

50.5-64.3

64.2-72.3




Support of ChARM In Classification of RR

= Most health workers described the red and green lights displayed on
ChARM, easy to understand and read.

= They compared the ChARM device with the previous methods where they
had to remember the cut-off points to classify the Pneumonia.

"For classification, if the child is normal, then green and if there is
Increase in breathing, then red. We can easily understand that child is ill.
Earlier it was difficult to remember the counts (cut off). We were not able
to understand whether count is normal or increased for this child”. (Tonk)

= Most of the ASHAs said that display of RR count and red lights on the
screen enabled them to show the results to the parents and convince them
to take the child to the health facility.

"If machine show a red light, we make all efforts that child get immediate
atment.“ (Huzoorpur)



Confidence in use of ChARM

= Almost all health workers expressed that they could efficiently operate this
device. Some of the ASHAs were initially concerned about their ability to use
ChARM.

= They were worried whether parents would accept this device or not.
However, for most of the workers, this initial reaction was short-lived.

"No hesitation, Madam, we are experts now. This count is easier
than the previous counts"”. (Payagpur)

= The majority said that they would get more comfortable in its use with time
and training.

"In the beginning, | was anxious to use it. There was some anxiety.
But now no fear, no problem. We are thrilled." (Huzoorpur)



Caregivers’ Attitude & Demand for ChARM

= Most of the ASHAs said that caregivers were comfortable with the device.
Their response to the device was overwhelmingly positive.

= Caregivers felt that the availability of devices with the ASHA near their home
would “make care-seeking easy” for them.

“Parents were happy. They found it (device) useful. Sitting at home,
they came to know that the problem their child is facing is due to
pneumonia. Now they can consult a good doctor”. (Tonk)

“In the beginning, when they were not aware of this machine, some
parents used to ask, why are you trying it on my child? It will put pressure
on the child's abdomen. Now, having observed the benefits, they
themselves ask me to check their child with this machine." (Huzoorpur)

“In the beginning, they were curious and asked, what is this? After
——explaining and observing one or two children, they found it helpful.
%body opposes, now they are coming on their own." (Payagpur)”



Efforts required to use ChARM

= Most of them perceived that assessment with CHARM is less time-
consuming than the ARI timer or stopwatch.

"ARI timer and stopwatch were more time-consuming. Sometimes
due to missing of the count or some distraction, we had to make several
attempts for the assessment. Now result can be obtained in the single
attempt". (Payagpur)

“When | was new, everybody told me to put pen or paper on the
baby's chest and count breaths. It used to take a long time; sometimes |
used to forget the count, sometimes pen/paper used to move. | was not
confident about the accuracy of the counts. Now | can do it in a single
attempt with confidence”. (Huzoorpour)

Yz



Conclusion & Suggestions

Acceptance- ChARM has shown a good acceptance among the Health workers.
Usefulness- Most of the Health workers found ChARM to be useful for them.

Confidence- After continuous use of ChARM for measuring RR, our Health
workers found themselves confident about using it in the community.

ChARM device has helped our Health workers to build a good rapport in the
community.

Although age group selection still remains one of the issues that could be
sought through supportive training.

Further research is warranted among other HWs and at geographically diverse
locations.
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