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Abstract
Introduction

In low-resource settings, community health workers are frontline providers who shoulder the
health service delivery burden. Increasingly, mobile technologies are developed, tested, and
deployed with community health workers to facilitate tasks and improve outcomes. We
reviewed the evidence for the use of mobile technology by community health workers to identify
opportunities and challenges for strengthening health systems in resource-constrained settings.

Methods

We conducted a systematic review of peer-reviewed literature from health, medical, social
science, and engineering databases, using PRISMA guidelines. We identified a total of 25
unique full-text research articles on community health workers and their use of mobile
technology for the delivery of health services.

Results

Community health workers have used mobile tools to advance a broad range of health aims
throughout the globe, particularly maternal and child health, HIV/AIDS, and sexual and
reproductive health. Most commonly, community health workers use mobile technology to
collect field-based health data, receive alerts and reminders, facilitate health education
sessions, and conduct person-to-person communication. Programmatic efforts to strengthen
health service delivery focus on improving adherence to standards and guidelines, community
education and training, and programmatic leadership and management practices. Those
studies that evaluated program outcomes provided some evidence that mobile tools help
community health workers to improve the quality of care provided, efficiency of services, and
capacity for program monitoring.

Discussion

Evidence suggests mobile technology presents promising opportunities to improve the range
and quality of services provided by community health workers. Small-scale efforts, pilot
projects, and preliminary descriptive studies are increasing, and there is a trend toward using
feasible and acceptable interventions that lead to positive program outcomes through
operational improvements and rigorous study designs. Programmatic and scientific gaps will
need to be addressed by global leaders as they advance the use and assessment of mobile
technology tools for community health workers.

Figures

Citation: Braun R, Catalani C, Wimbush J, Israelski D (2013) Community Health

64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

80

82
83
84
85
86

87

89
90
91
92

Health
th Worke
="PLOS ONY />

<meta name="citation_title" content="Communi
<meta itemprop="name" content="Community He
<meta name="citation_ journal title" conte
<meta name="citation_journal_abbrev" co nt="PLOS E"/>
<meta name="citation_ date" content="Jupf 12, 2013"/
<meta name="citation firstpage" contgft="e65772"/
<meta name="citation_issue" conten 6"/>

<meta name="citation volume" contghit="8"/>

<meta name="citation_ issn" contegft="1932-6203"/
<meta name="citation_publishery content="Publj

rkers and Mobile Technology: A Systematic Review of
and Mobile Technology: A Systematic Review of the Li

Library of Science"/>

<meta name="citation pdf #rl" content="httfs://journals.plos.org/plosone/article/file?id=10.1371/journal.p

<meta name="citation ticle_type" contegfit="Research Article">

<meta name="dc.identifier" content="10.1f£71/journal.pone.0065772" />

<meta name="twitter:card" content="gummary" />
<meta name="twitter:site" content=§@plosone"/>
<meta name="twitter:title" contfnt="Community Health Workers and Mobile Technology: A Systematic Review
<meta property="twitter:descrigtion" content="Introduction In low-resource settings, community health wo
burden. Increasingly, mobile techpfologies are developed, tested, and deployed with community health workers
the use of mobile technology by gommunity health workers to identify opportunities and challenges for streng
conducted a systematic review of peer-reviewed literature from health, medical, social science, and engineer
unique full-text research artigles on community health workers and their use of mobile technology for the de
mobile tools to advance a brogd range of health aims throughout the globe, particularly maternal and child h
community health workers usegmobile technology to collect field-based health data, receive alerts and remind
communication. Programmaticgefforts to strengthen health service delivery focus on improving adherence to st
programmatic leadership angl management practices. Those studies that evaluated program outcomes provided som
the quality of care provigled, efficiency of services, and capacity for program monitoring. Discussion Evide!
improve the range and quglity of services provided by community health workers. Small-scale efforts, pilot p
is a trend toward usinggffeasible and acceptable interventions that lead to positive program outcomes through
scientific gaps will nged to be addressed by global leaders as they advance the use and assessment of mobile
<meta property=" tter:image" content="https://journals.plos.org/plosone/article/figure/image?id=10.137

<meta property="og:type" content="article" />

<meta property="og:url" content="https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0065772"/:
<meta property="og:title" content="Community Health Workers and Mobile Technology: A Systematic Review of th
<meta property="og:description" content="Introduction In low-resource settings, community health workers are
Increasingly, mobile technologies are developed, tested, and deployed with community health workers to facil.
of mobile technology by community health workers to identify opportunities and challenges for strengthening
a systematic review of peer-reviewed literature from health, medical, social science, and engineering databa
text research articles on community health workers and their use of mobile technology for the delivery of he
to advance a broad range of health aims throughout the globe, particularly maternal and child health, HIV/AI
workers use mobile technology to collect field-based health data, receive alerts and reminders, facilitate h
Programmatic efforts to strengthen health service delivery focus on improving adherence to standards and gui




EOSC

& &® " NORDIC

FAIR Digital Objects
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FAIRIfication of data
requires competent support
staff — data stewards



FAIR Data Stewardship
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https://www.dtls.nl/fair-data/
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Evaluated datasets using metrics
that (mostly) explore
machine-actionable metadata
(Wilkinson et al. 2019 &
Devaraju et al. 2020)
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Our goal is to guide communities
based on FAIR assessments of their
data repository and hope this leads
to action and as a result FAIRer data



7o} F-UJI

Disclaimer: The test results shown here are based on preliminary data and code which still is under development.
F-UJl is rapidly evolving and not yet available in a productive environment.

Summary:
Findable: 7 of 7 0
Accessible: 3 of 3 0
Interoperable: 2 of 4 )
Interoperable!1
Reusable: 6 of 10 J
Report:
Findable

FsF-F1-01D - Data is assigned a globally unique identifier.
FsF-F1-02D - Data is assigned a persistent identifier.

FsF-F2-01M - Metadata includes descriptive core elements (creator, title, data identifier, publisher, publication date,
summary and keywords) to support data findability.

FsF-F3-01M - Metadata includes the identifier of the data it describes.

FsF-F4-01M - Metadata is offered in such a way that it can be retrieved programmatically.
Accessible

FsF-A1-01M - Metadata contains access level and access conditions of the data.
FsF-A1-03D - Data is accessible through a standardized communication protocol.

FsF-A1-02M - Metadata is accessible through a standardized communication protocol.
Interoperable

FsF-11-01M - Metadata is represented using a formal knowledge representation language.
FsF-11-02M - Metadata uses semantic resources @

FsF-13-01M - Metadata includes links between the data and its related entities.
Reusable

FsF-R1-01MD - Metadata specifies the content of the data. @
FsF-R1.1-01M - Metadata includes license information under which data can be reused.

FsF-R1.2-01M - Metadata includes provenance information about data creation or generation.

FsF-R1.3-01M - Metadata follows a standard recommended by the target research community of the data.

FsF-R1.3-02D - Data is available in a file format recommended by the target research community.

About Feedback Privacy Policy Terms of Use Legal Notice

F-UJlis a result of the FAIRSFAIR “Fostering FAIR Data Practices In Europe” project which received funding from the European Union’s Horizon 2020
project call H2020-INFRAEOSC-2018-2020 (grant agreement 831558).
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Average FAIR scores
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600
400
200
0
Descriptive core  Contains data Metadata can be Access level and Knowledge Semantic Links to related Specifies content License (R1.1) Provenance
metadata identifer (F3) retrieved conditions (A1) Representation Resources (I11) resources (13) of data (R1) (R1.2)
elements (F2) programmatically Language (I1)

(F4)



Misc assessment output EOSC

600
400
200
0
Persistence Persistence Found Found Datacite Found Found Found Microdata Found Linked  Resource type Access level to
identifier scheme identifier scheme  Schema.org metadata DublinCore OpenGraph metadata Data metadata specified - data could
- handle - doi metadata metadata metadata dataset successfully be
determined:

restricted
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The majority of repositories are not very FAIR, primarily
because they do not support machine-actionable metadata
24% of the sample cannot be evaluated due to lack of GUID
23% of the sample does not support ma-FAIR (<0.1)

The average score of the 75 evaluated repositories is 0.22

Repositories running on established platforms score an
average of 0.38

Repositories that are certified score an average of 0.29
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Take away

* Machine-actionable metadata (and data) is the way to
FAIR!

* | ocal competent support staff to assist in the
FAIRification of data is needed (data stewards)

* Persistent identifiers, (generic) metadata standards,
licensing, provenance and data identifiers are among the
important FAIR implementations



The End
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Ongoing and coming tasks

FAIR

©®

Events to Certification support for Supporting FAIR incentives

support community repositories that implementation of and stakeholder
FAIRification process wish to go this route FAIR data standards liaising
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e Selection of ‘suitable’ repositories
e Adopting FAIR + CTS (recommendation from FAIRsFAIR)
* |nterviews with prospective repositories

e WP4 certification team offers support for:

CORE
SEAL

. Self-assessment feedback

> Guidance during the CTS cert. process

* Requires commitment (mainly an effort by repository)



FAIRIfication



metric_specification

https://doi.org/10.5281/zenodo.3934401

metric_version

metrics_v0.4.yaml|

results

[-] Array data structure, 16 items

[key]

id

metric_identifier

metric_name

output

score

test_debug

test_status

0

.

FsF-F1-01D

Data is
assigned a
globally unique
identifier.

[-] Object, 2 properties

guid https://dataverse.no/dataset.xhtml?persistentld=doi:10.18710/RIHOIE

guid_scheme | url

[-] Object, 2 properties

[-] Array, 3 items

earned 1

0

INFO: Using idutils schemes

total 1

1

SUCCESS: Unique identifier
schemes found [url']

INFO: Finalized unique identifier
scheme - url

pass

FsF-F1-02D

Data is
assigned a
persistent
identifier.

[-] Object, 4 properties

pid

null

pid_scheme

null

resolvable_status

true

resolved_url

https://dataverse.no/dataset.xhtml?persistentld=doi:10.18710/RIHOIE

[-] Object, 2 properties

[-] Array, 6 items

earned 0

total 1

0

INFO: PID schemes-based
assessment supported by the
assessment service...

INFO: Retrieving page
https://dataverse.no/dataset.xhtm|?
persistentld=...

INFO: Content negotiation
accept=text/html,
application/xhtml+xml, sta...

INFO: Found HTML page!

INFO: Object identifier active (status
code = 200)

WARNING: Not a persistent
identifier scheme - url

fail

FsF-F2-01M

Metadata
includes
descriptive
core elements
(creator, title,
data iden...

[-] Object, 3 properties

core_metadata_found

[-] Object, 7 properties

[-] Object, 2 properties

[-] Array, 20 items

creator

[-] Array, 1 item
‘ 0 | Helland-Riise, Siri Helene

earned 2

total 2

keywords

[-] Array, 4 items

0 | Medicine, Health and Life Sciences

1 | Parasite

2 | Metacercariae

3 | Experimental infection

object_identifier

https://doi.org/10.18710/RIHOIE

publication_date

2019-11-11

publisher

DataverseNO

summary

[-] Array, 1 item

‘ 0 | Data for the article Regional distribution of a brain-encysting parasi...

title

Replication Data for: Regional distribution of a brain-encysting paras...

core_metadata_source

[-] Array, 3 items

0

Schema.org JSON-LD (Embedded)

1

Embedded DublinCore

2

Embedded OpenGraph

core_metadata_status

all metadata

INFO: Formats of structured
metadata embedded in HTML
markup - [json-...

INFO: Could not identify Microdata
metadata

INFO: RDFa metadata parsing
exception, probably no RDFa
embedded in HT...

INFO: Extract metadata from
Schema.org JSON-LD
(Embedded)

SUCCESS: Found Schema.org
metadata: dict_keys([title',
'object_type',...

INFO: Checking for DublinCore
metadata

INFO: Extract DublinCore
metadata from html page

SUCCESS: Found DublinCore
metadata:
dict_keys(['object_identifier', ‘o...

INFO: Extract metadata from None

INFO: Found OpenGraph
metadata

10

SUCCESS: Found OpenGraph
metadata: dict_keys([title’,
‘object_identif...

pass




FsF-F2-01M

INFO: Formats of structured metadata embedded in HTML markup - ['json-Id', ‘opengraph’, ‘rdfa']
INFO: Could not identify Microdata metadata

INFO: RDFa metadata parsing exception, probably no RDFa embedded in HTML

INFO: Extract metadata from Schema.org JSON-LD (Embedded)

SUCCESS: Found Schema.org metadata: dict_keys(['title', 'object_type', 'publication_date', 'modified_date’, 'creator’, '‘publisher’,
'summary’, 'keywords', 'object_identifier', 'object_content_identifier'])

INFO: Checking for DublinCore metadata
INFO: Extract DublinCore metadata from html page

SUCCESS: Found DublinCore metadata: dict_keys(['object_identifier', 'object_type’, 'title', ‘publication_date', 'publisher’, 'creator’,
'‘keywords'])

INFO: Extract metadata from None

INFO: Found OpenGraph metadata

SUCCESS: Found OpenGraph metadata: dict_keys(['title', 'object_identifier', 'summary', 'object_type', ‘publisher'])
INFO: Trying to access metadata from: https://dataverse.no/dataset.xhtml?persistentld=doi:10.18710/RIHOIE
INFO: Retrieving page https://dataverse.no/dataset.xhtml?persistentld=doi:10.18710/RIHOIE

INFO: Content negotiation accept=application/xml, text/xml;q=0.5, status=200

INFO: Found HTML page!

INFO: Extract metadata from Generic XML (Negotiated)",

INFO: Expected XML but content negotiation responded: html",

INFO: Not a PID, therefore Datacite metadata (json) not requested.",

INFO: Type of object described by the metadata - Dataset",

INFO: Required core metadata elements ['creator’, 'title', ‘publisher’, 'publication_date', 'summary', 'keywords', 'object_identifier']



Metadata & standards

Generic metadata standards
e https://www.dcc.ac.uk/resources/subject-areas/general-research-data
e https://guides.lib.unc.edu/metadata/standards

e https://en.wikipedia.org/wiki/Metadata_standard

Disciplinary metadata standards

e https://www.dcc.ac.uk/guidance/standards/metadata

Google dataset search

e https://developers.google.com/search/docs/data-types/dataset

HTTP Signposting:

e http://www.signposting.org/



Rich metadata validation

Validators
e https://search.google.com/test/rich-results

e https://search.google.com/structured-data/testing-tool#



FsF-R1-01MD

INFO: Object landing page accessible status - True
SUCCESS: Resource type specified - Dataset
INFO: Number of data content URI(s) specified - 5

INFO: Selected content file to be analyzed - https://dataverse.no/api/
access/datafile/10393

INFO: File request status code 200

INFO: Succesfully parsed data file(s) - https://dataverse.no/api/access/
datafile/10393

WARNING: NO measured variables found in metadata, skip
'measured_variable' test.

WARNING: Measured variables given in metadata do not match data
object content



FsF-R1.1-01M

INFO: License metadata found (schema.org) - {'@type":
'Dataset’, 'text': 'CCO', 'url': 'https://creativecommons.org/

publicdomain/zero/1.0/'}

WARNING: Looks like schema.org representation of license
IS Incorrect, skipping the test.

WARNING: License unavailable
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Comparison of results on 1000+
datasets for 74 repositories
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