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Abstract

Background: Despite potential for community health workers (CHWs) to effectively reduce morbidity and mortality in
sub-Saharan Africa, they still face multiple barriers including access to on-going and refresher training. Digital technology
offers a potential solution to improve the provision of ongoing training for CHWs.

Objectives: This report shares participant insights and experiences following the implementation of a mobile health
(mHealth) assisted Integrated Community Case Management iCCM) refresher training programme for CHWs in Mukono,
Uganda. We seek to document benefits and challenges of such an approach.

Methods: CHWSs were trained to recognize, treat and prevent childhood pneumonia via locally made videos preloaded onto
low cost, ruggedized Android tablets. Subsequent interviews were compiled with key stakeholders including CHWs, CHW
leaders and programme supervisors to better understand the strengths, barriers and lessons learned following the interven-
ton.

Results: Success factors included the establishment of CHW leadership structures, the ability to use the tablets to learn on
an “any pace, any place” basis and using the tablets to conduct community teaching and outreach. Barriers included appro-
priate consideration of the implementation timeline and avoiding a “one size fits all” approach to digital literacy training.
Conclusions: The strength of the program stemmed from a grassroots approach that prioritized stakeholder input at all
stages. Leadership at a local level, a history of local engagement and trust built up over a period time were also integral. As
organizations aim to scale up digitally enhanced training initiatives, it is paramount that attention is paid to these human
factors which are key for program success.
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Introduction

For complex multifactorial reasons, low and middle-in-
come countries (LMICs) are struggling to improve pop-
ulation health outcomes'?. Training community health
workers (CHWs) and deploying them within their com-
munities has been suggested as one way to help address
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propetly cited.

the shortage of trained health care professionals and
deal with major health concerns such as diarrhoea, ma-
latia and pneumonia (DMP) *. CHWs are defined as
lay workers who live in the area they serve, are based
primarily in the community, perform tasks related to
healthcare delivery and have received some organised
training, but may not hold a formal qualifications®.

CHWs are uniquely placed to address some of the major
health burdens facing their communities given that they
are serving the locality where they live and therefore
understand the socio-cultural sensitivities that influence
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health behaviours”!’. Furthermore, CHWSs are often
well-respected members of their communities and have
the unique potential to serve as a broker between the
formal and informal community health sectors'".

CHWs programs have proven to be effective at reduc-
ing morbidity and mortality from diseases such as DMP,
yet major challenges around financial remuneration, re-
tention and provision of ongoing training remain'**.
In particular, a lack of coordinated on-going refresher
training has been suggested as one contributing factor
to the failure of CHW programs over time'. Recent
advances in technology offer one potential solution to

help address this challenge'*".

In 2002, Uganda began implementing a CHW program
in which lay members of the community were elect-
ed to serve as Village Health Teams (VHTs)*. VHTSs
are defined by the Ugandan Ministry of Health (MoH)
as community volunteers elected by their communi-
ties and given basic health training”'. The aims of the
program are to “mobilize and sensitize communities to
actively participate in utilizing available health services”
via education, preventive health measures, referring sick
patients to local health centres, and “community disease
surveillance through active data collection and report-
ing”'**!. The training, recruitment and ongoing support
of VHTs is conducted primarily by non-governmen-
tal organisations (NGOs), which are endorsed by the
government at a local, district and/or national level >
One such organization is Omni Med (OM), a Ugandan
NGO which has worked in partnership with the MoH
since 2008 to train, maintain and engage VHTSs across
the Mukono district?®. VHTs who were involved in the
study will be referred to hereafter as CHWs. CHW lead-
ers indicates locally elected leadership while CHW su-
pervisors refers to the OM staff who oversaw program
implementation.

In 2012, Integrated Community Case Management 1CCM)
was introduced in Uganda to train CHWs in the pre-
vention, early detection, and treatment of diseases such
as DMP which represent the leading causes of morbid-
ity and mortality in children under five in Uganda®*.
iCCM training is traditionally delivered as a five-day
course in one location taught didactically by a CHW
supervisor. One-day refresher trainings are then deliv-
ered every six months®'. Despite this, a study in Ugan-
da found that a lack of refresher trainings was a major
challenge faced by CHWs, and trainings were often not
delivered as scheduled'.
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In early 2017, OM piloted a mobile health (mHealth)
training program to provide alternatives to conduct re-
fresher trainings. Instructional videos of an OM staff
member presenting adapted iCCM material were up-
loaded onto low cost Android tablets. These tablets
were subsequently used to train CHWSs in accordance
with iCCM guidelines to recognize, treat and prevent
pneumonia®. The educational findings of this pilot
randomized control trial (RCT) have been published

elsewhere?.

The aims of this current study are to present the find-
ings from qualitative interviews with CHWSs, CHW
leaders and CHW supervisors regarding the benefits
and challenges of an mHealth assisted approach to re-
fresher training,

Methods

Located in central Uganda, the Mukono district is com-
posed of 15 sub-counties, which are divided into 80
patishes and 592 villages®. In 2011, pneumonia was re-
ported as the leading cause of death for children under
five within the district, with a case fatality rate of five
percent®. CHW's in the region received initial onboard-
ing by MoH personnel and are overseen inconsistently
by various governing bodies including several NGOs.

In brief, CHWs were recruited from the Mpatta, Na-
kisunga and Mpunge sub-counties of the Mukono Dis-
trict. CHWs were eligible to participate in the study if
they had received initial iCCM training but had not par-
ticipated in any pneumonia specific refresher trainings
within two years. Across the three sub-counties, 129 el-
igible CHWs consented to participate and subsequent-
ly completed the study. CHWs were randomised by
sub-county, leaving 66 and 63 CHWs in the control and
intervention respectively. There were no significant dif-
ferences between groups in any recorded demographics
(age, years as a CHW] gender, average number of chil-

dren in household)?.

Mpatta, Nakisunga and Mpunge sub-counties did not
have established leadership structures before the re-
search trial. The MoH does not have any guidelines
regarding elected CHW's leadership within the commu-
nities, so leadership structures and elections followed lo-
cal customs with the assistance of the respective village
LC1 chairperson. In the weeks preceding the training,
CHW leaders were elected in each of the participating
parishes (n=7). CHW leaders added a layer of oversight
and support for the CHWs and served as the primary
liaison between the CHWSs and the CHW supervisors.
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The CHWs in the control group received a one-day di-
dactic training by OM staff on pneumonia. The CHWSs
in the intervention group received a half-day digital lit-
eracy workshop with an OM staff member on how to
use the electronics tablets to watch and share pre-loaded
instructional videos (see Figure 1) which they then used

for the subsequent six days until they were collected.
During these six days, CHWSs used the tablets at their
discretion, and were linked with the local leaders for as-
sistance and technical support®. For a full description
of the training, randomization process and intervention
protocol, please refer to the corresponding RCT.

Figure 1. A CHW using a tablet to view the pneumonia videos during the half-day digital literacy workshop
with Omni Med staff. Photographer: James O’Donovan.

Context appropriate technology was used. Amazon
Kindle Fire 7 tablets were chosen since they were rel-
atively low cost ($50 USD) and had a two-year repair
warranty. They were housed in ruggedized rubber pro-
tective cases to shield them from damage (see Figure 2).
The tablets had a microSD card slot, allowing videos to
be pre-loaded onto the tablets and accessed independ-
ent of Internet availability.
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Four different types of solar chargers were tested dur-
ing this pilot project (see Figure 3). These were chosen
due their low cost, positive reviews, and additional fea-
tures e.g. flashlights. Specific details regarding the solar
chargers can be found in the Appendix.
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Figure 2. Sample android tablets displayed with and without ruggedized cases. Photographer: Christina Stiles.

Figure 3. The four different types of solar chargers used by CHWs. Photographer: Christina Stiles.

African Health Sciences, Vol 21 Issue 3, September, 2021 1485



Purposive sampling was used in order to obtain a range
of views and perspectives across different geographical
locations and CHW cadres. CHWs, CHW leaders and
CHW supervisors were invited to take part via an oral
invitation, provided with an information sheet and giv-
en two weeks to respond. Participation was voluntary,
and all participants signed an informed consent form.

After the tablets were collected, participants were asked
to partake in individual semi-structured interviews re-
garding their experiences being involved in the study.
Semi-structured interviews were chosen to allow par-
ticipants the chance to speak openly about their expe-
riences without being influenced by other participants.
Interviews were conducted by two of the study authors
in both English and Luganda depending on the pref-
erence of the participant. Interviews conducted in Lu-

ganda were facilitated by a translator. The interviews
with CHWs and CHW leaders took place in their re-
spective villages while interviews with the CHW super-
visors took place at the OM office.

All audio files were recorded on a mobile phone or via
a handheld digital recording device. In line with the ap-
proved ethics protocol, hard copies of the transcribed
files were stored in the study master folder which is
kept in a locked cabinet within a secure room at the
OM office. Data from the audio files was transcribed
manually by the authors who conducted the interviews.
The same authors independently reviewed and coded
the transcripts through content analysis for examples
of themes, taking an inductive approach towards anal-
ysis. The authors then compared their transcripts and

compiled a list of example codes.
K-

Figure 4. CHWs gather to learn about the implementation of the trial and participate in a group
discussion facilitated by Omni Med staff. Photographer: James O’Donovan.

Results

A total of 3 CHW supervisors, 7 CHW leaders and
7 CHWs took part in the semi-structured interviews.
These interviews yielded themes addressing the bene-
fits and challenges of utilising tablet technology to as-
sist the delivery of ongoing CHW training,

First, electing local CHW leaders who were able to li-
aise between CHWs and study staff helped facilitate the
success of the study. One of the programme supervi-
sors highlighted this by stating:

“That was important... getting information from the leaders
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Jabout] where a [CHW] is. If a [CHW] is dead, if a [CHW]
s no longer interested in the program... at least we have that
leader”” (Female CHW supervisor)

Beyond augmenting the ongoing training of CHWs, the
tablets were also used by CHWs to share information
with local community members. This is illustrated by
the following quote:

“They [CHW ] can go to their neighbours and. . . that neighbonr
can get the information directly as it was told in the video. So, the
villagers take real information which is not changed by passing
through someone else’s month.” (Male CHW supervisor 1)
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This trickle-down effect, whereby information is shared
at a community level, may be particularly beneficial
for education and behaviour change. As smart phone
ownership becomes more prevalent in LMICs, CHWSs
may have the ability to directly share information and
resources such as educational videos with community
members.

Additionally, by delivering training using locally made,
contextually appropriate videos on low cost tablets,
CHWs were able to engage in learning on a “any pace,
any place” basis. CHWs feedback showed that they
find this method of training particularly valuable due to
its flexible nature, illustrated below:

“Some people wonld say “Oh I lost a relative, that is why I didn't
attend” but if we have the information already on the tablet, [it
can be used| anytime someone may have free time.” (Female
CHW supervisor)

This program was particularly beneficial for CHWs in
Uganda, who serve on a voluntary basis. Outside com-
mitments such as household duties and economic ac-
tivities can be prioritized while engaging in training at
convenient times in a non-formal setting, This flexibili-
ty also allows CHWs to revisit content that they do not
understand.

“When you keep all the information in the tablet, if we went an-
_ywhere in the community, you can just open it and start training.’
(Male CHW supervisor 2)

Particularly since they serve as volunteers, CHWs and
CHW supervisors all emphasise that being aware of
competing interests and the livelihoods of CHWs is
important. In the context of this study, the timeline of
implementation played a role in our outcomes:

“The |[CHW] took the tablets, but failed to use them becanse
of the hard work cropping, weeding, and when it comes to Friday
they fear to [return] because they don't know [the content that]
is on the tablet. Others failed to participate becanse they were
busy growing their crops, so it is better to avoid implementing onr
programs in the planting season.” (Male CHW supervisor 1)

Basic needs, including food provision, will often take a
priority over training events particularly when the ser-
vice model is based around a voluntary cadre of CHWs.
Recognition of the individual needs of CHWs is par-
ticularly important to ensure that this form of digi-
tally assisted training does not follow a “one size fits
all” model. Many of the older CHWs struggled to read
small text on paper and the screens of the tablets.
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“I think... some were complaining becanse they don't see well,
they need reading glasses” (Male CHW supervisor 2)
Potential solutions include ensuring the text and audio
of the tablet are optimised and providing additional
in-person support to those CHWs who struggle to use
digital technologies.

A CHW centred approach includes ensuring digital lit-
eracy is established prior to program commencement.
Despite OM staff holding a half-day digital literacy and
orientation course, some CHWs felt this was not long
enough:

“The time was [short] for them to learn... to learn the tablet
uself and also learn what is on the tablet”” (Female CHW
supervisor)

One of the male supervisors felt the course should
have been at least two days in length, since some CHW's
called him regarding technical problems, as illustrated
below:

“Some were calling. .. when they failed to open up the videos or
failed to charge. .. those kinds of things they need like two days
to get used to.” (Male CHW supervisor 1)

CHW supervisors also commented that the digital liter-
acy course needed to be more thorough, so that CHWs
felt truly comfortable in using the tablets to their full
potential. One supervisor commented that a CHW said:
“You taught us about the videos only, but if something happens to
my tablet what [do 1] do?” (Female CHW supervisor)

Ongoing technical support also needs to be considered,
and concerns were raised by CHW supervisors regard-
ing this:

“If they get any mechanical problem do, [CHW 5] have a way of
Jixcing them?’ (Female CHW supervisor)

Furthermore, given the narrow focus of this study on
assessing the use of instructional videos to enhance
CHWs on-going training, we did not make optimal use
of the functionalities afforded by tablet-based training,
such as the ability of digital technologies to support
ongoing supervision and form interactive networks
through digital messaging, One of the CHW supervi-
sors stated:

“We want this [CHW] to be able to use the tablet to either send
information to where a patient should go, or ask questions [that
are| going. .. to be answered.” (Female CHW supervisor)

The same CHW supervisor also highlighted the poten-
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tial benefits of the tablets for recapping training and
highlighting areas they find difficult to understand:
“Where he has not understood. . . e can just go back to the videos,
to the reading material that are there, read and understand, and
if possible even ask questions using the tablets” (Female CHW
supervisor)

Discussion

The CHW responses highlight the importance of con-
sidering human factors and ensuring contextual rel-
evance in the implementation of a digitally assisted
on-going training programme for CHWs in rural Ugan-
da. The RCT comparing the knowledge acquisition of
the two groups found that tablet-based training was
comparable to traditional training with no statistical
difference between the groups, highlighting that digi-
tally assisted training is an exciting tool to implement
in LMICs*. Given this exciting future, we sought the
views of key stakeholders including CHWs, CHW su-
pervisors, and CHW supervisors to understand what
contributed to the overall success of this project along
with key challenges.

First, strong local community networks and leadership
were integral to program success. The establishment of
leadership at the local level, combined with OM’s sus-
tained presence and grass roots approach, built inherent
trust between CHWSs and study staff that contributed to
the smooth implementation. This intimacy facilitated a
better understanding of local context, particularly when
considering demographic variation and competing lo-
cal interests. Indeed, a 2014 comparison between CHW
programs in Kenya, one implemented by the MoH and
the other by an NGO, found that while both programs
faced many challenges, the NGO model was able to in-
troduce key innovations as a result of the flexibility and
foresight afforded by working closely on the ground™.

Additionally, having local champions to bridge the gap
between the implementation team and CHWs enabled
effective mobilization and communication with the
CHWs. Within the literature, supervision and social
support has historically been cited as a principle barri-
er to CHW program success''***~2 Braun et al. noted
that the literature contains several examples of tools to
improve supervision of CHWs, but few instances of in-
terventions to improve CHW leadership®. The success
of local leadership as demonstrated by our intervention
thus presents a gap in the literature to be further ex-
plored. Some even argue that when used appropriately,
technology can play a role in both supervision and lead-
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ership, as was suggested by our CHWs on the ground™.
This dual functionality would be an interesting next
step for our intervention and those investing in new
technologies.

Furthermore, key stakeholder involvement at every
stage and from every level (from CHWs on the ground
to government officials) is crucial. In the OM program,
development of training material was conducted in
partnership with local stakeholders. This meant fea-
turing local people in the training videos and ensuring
the content was filmed in the local language (LLuganda)
which helped increase the overall acceptability of the
program to the local population (see Figure 4). This
stakeholder centred approach shifted the focus towards
the needs of the community, which include the flexi-
bility to learn on their own terms and utilize the teach-
ing tools with their neighbours. This is consistent with
other published reports highlighting the importance
of local engagement and inclusion in the development
process for CHW buy in*. We also obtained support
from the MoH to ensure the adapted iCCM training
materials were in line with their policies and informed
the District Health Educator of our work. With cur-
rent ongoing changes to the CHW program in Uganda,
involving government level stakeholders will be impor-
tant to ensure CHWs remain engaged and involved*'*.

While this study examines the experiences and percep-
tions of CHWs, it does not explore the same within the
surrounding community and local leadership. Further
focus group discussins or surveys of the neighbours
and community members are therefore needed to un-
derstand the effect of the programme at household lev-
el. Moreover, it is important to note that the interviews
were carried out by OM staff members. This might
have biased the responses of some of the participants,
however precautions were taken to minimise responder
bias.

Conclusions

With large-scale investments being made in digitally as-
sisted training for CHWs in LMICs, there is a need for
organizations responsible for implementing such pro-
grams to consider some of the approaches and challeng-
es outlined in this practical report”. It is important to
ensure equal emphasis is placed on both the human and
technical factors of such programs. Local buy in is of
paramount importance to ensure success of such pro-
jects and should therefore be at the forefront of digital
development initiatives. By incorporating local NGOs,
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researchers have additional resources and knowledge of
local customs at their disposal to facilitate stakeholder
involvement, local leadership and an understanding of
societal context within large scale roll outs.

Statement on author contributions

CS wrote the first draft of the manuscript and conduct-
ed all interviews quoted within. JO conceived the initial
idea for the manuscript and assisted CS with writing
the first draft along with subsequent edits. EO signifi-
cantly contributed to the ideas and content within the
piece. KK was instrumental in the implementation of
the program. All authors contributed significantly to re-
visions of the final manuscript for intellectual content
and structure. All authors approved the final version
prior to final submission.

Ethics committee approval

Ethical approval was obtained from the Mengo Hos-
pital REC, and Ugandan National Council for Science
and Technology.

Role of funding source
No specific funding was received for this article.

Acknowledgements

We would like to appreciate and acknowledge the
CHWs who volunteer their time every day to improve
health in their communities. We would especially like to
thank Margarita Chukhina, Edward Mwebe, Elizabeth
Nalweyiso and Mukadde John Lubanga for the hard
work they put into this trial and their work at Omni
Med. We also wish to thank Jackie Kading for making
the training videos used to educate the CHWs.

Conflict of interest statement
The authors have no conflicts of interest to declare.

References

1. Darzi A, Evans T. The global shortage of health
workers-an opportunity to transform care. Lancet Lond
Engl. 2016 26;388(10060):2576-7.

2. Mills A. Health Care Systems in Low- and Middle-In-
come Countries. N Eng/ | Med. 2014 Feb 6;370(6):552-7.
3. Yansaneh AI, Moulton LH, George AS, Rao SR,
Kennedy N, Bangura P, et al. Influence of community
health volunteers on care seeking and treatment cov-
erage for common childhood illnesses in the context
of free health care in rural Sierra Leone. Trop Med Int
Health TM IH. 2014 Dec;19(12):1466-76.

4. Pallas SW, Minhas D, Pérez-Escamilla R, Taylor L,

African Health Sciences, Vol 21 Issue 3, September, 2021

Curry L, Bradley EH. Community health workers in
low- and middle-income countries: what do we know
about scaling up and sustainability? A | Public Health.
2013 Jul;103(7):e74-82.

5. Shaw BI, Asadhi E, Owuor K, Okoth P, Abdi M,
Cohen CR, et al. Perceived Quality of Care of Commu-
nity Health Worker and Facility-Based Health Worker
Management of Pneumonia in Children Under 5 Years
in Western Kenya: A Cross-Sectional Multidimensional
Study. Am | Trop Med Hyg. 2016 04;94(5):1170—0.

0. Perry HB, Zulliger R, Rogers MM. Community health
workers in low-, middle-, and high-income countries: an
overview of their history, recent evolution, and current
effectiveness. Annu Rev Public Health. 2014;35:399-421.
PubMed

7. Mukanga D, Babirye R, Peterson S, Pariyo GW,
Ojiambo G, Tibenderana JK, et al. Can lay communi-
ty health workers be trained to use diagnostics to dis-
tinguish and treat malaria and pneumonia in children?
Lessons from rural Uganda. Trop Med Int Health TM IH.
2011 Oct;16(10):1234-42.

8. Lewin S, Munabi-Babigumira S, Glenton C, Dan-
iels K, Bosch-Capblanch X, van Wyk BE, et al. Lay
health workers in primary and community health care
for maternal and child health and the management of
infectious diseases. Cochrane Database Syst Rev. 2010 Mar
17;(3):CD004015.

9. Kok MC, Kane SS, Tulloch O, Ormel H, Theobald
S, Dieleman M, et al. How does context influence per-
formance of community health workers in low- and
middle-income countries? Evidence from the literature.
Health Res Policy Syst. 2015 Mar 7;13:13.

10. Horowitz CR, Davis MH, Palermo AG, Vladeck
BC. Approaches to eliminating sociocultural disparities
in health. Health Care Financ Rev. 2000;21(4):57-74.

11. Mlotshwa L, Harris B, Schneider H, Moshabela M.
Exploring the perceptions and experiences of com-
munity health workers using role identity theory. Glob
Health Action. 2015;8:28045.

12. Johnson AD, Thiero O, Whidden C, Poudiougou
B, Diakité D, Traoré E, et al. Proactive community case
management and child survival in periurban Mali. BMJ
Glob Health. 2018;3(2):e000634.

13. Mays DC, O’Neil EJ, Mworozi EA, Lough BJ, Tabb
7], Whitlock AE, et al. Supporting and retaining Village
Health Teams: an assessment of a community health
worker program in two Ugandan districts. Inz | Equity
Health. 2017 20;16(1):129.

14. Kimbugwe G, Mshilla M, Oluka D, Nalikka O,
Kyangwa ], Zalwango S, et al. Challenges Faced by Vil-
lage Health Teams (VHTs) in Amuru, Gulu and Pader

1489



Districts in Northern Uganda. Open | Prev Med. 2014
Sep;4(9):740-50.

15. O’Donovan ], O’Donovan C, Kuhn I, Sachs SE,
Winters N. Ongoing training of community health
workers in low-income andmiddle-income countries: a
systematic scoping review of the literature. BM] Open.
2018 28;8(4):€021467.

16. O’Donovan J, Bersin A, O’Donovan C. The ef-
fectiveness of mobile health (mHealth) technologies to
train healthcare professionals in developing countries: a
review of the literature. BM] Innov. 2015 Jan 1;1(1):33—6.
17. Agarwal S, Perry HB, Long L-A, Labrique AB. Evi-
dence on feasibility and effective use of mHealth strate-
gies by frontline health workers in developing countries:
systematic review. Trop Med Int Health TM IH. 2015
Aug;20(8):1003-14.

18. Winters N, O’Donovan |, Geniets A. A new era
for community health in countries of low and middle
income? Lancet Glob Health. 2018;6(5):e489-90.

19. May KT. The Audacious Project: Notes from Ses-
sion 4 of TED2018, with 7 bold ideas for global change
— and $406 million to support them [Internet]. TED
Blog. Available from: https://blog.ted.com/the-auda-
cious-project-notes-from-session-4-of-ted2018-with-7-
bold-ideas-for-global-change-and-406-million-to-sup-
port-them/

20. Turinawe EB, Rwemisisi JT, Musinguzi LK, de
Groot M, Muhangi D, de Vries DH, et al. Selection and
performance of village health teams (VHTs) in Uganda:
lessons from the natural helper model of health promo-
tion. Hum Resour Health. 2015 Dec;13(1):73.

21. Republic of Uganda Ministry of Health. VHT /
Community Health Extension Workers [Internet]. Avail-
able from: http://health.go.ug/community-health-de-
partments/vht-community-health-extension-workers
22. O’Donovan J, Stiles CE, Sekimpi D, Ddumba I, Win-
ters N, O’Neil E. Potential challenges of implementing
the Community Health Extension Worker programme
in Uganda. BM] Glob Health. 2018;3(4):e000960.

23. O’Neil E. Omni Med [Internet]. 2019. Available
from: https://www.omnimed.org/

24. Ferrer BE, Webster |, Bruce ], Narh-Bana SA, Narh
CT, Allotey N-K, et al. Integrated community case

1490

management and community-based health planning
and services: a cross sectional study on the effective-
ness of the national implementation for the treatment
of malaria, diarrhoea and pneumonia. Malar ]. 2016
02;15(1):340.

25. Elimu Health. Pneumonia iCCM 2017 [Internet].
Available from: https://vimeo.com/elimuhealth

26. O’Donovan J, Kabali K, Taylor C, Chukhina M,
Kading JC, Fuld ], et al. The use of low-cost Android
tablets to train community health workers in Mukono,
Uganda, in the recognition, treatment and prevention
of pneumonia in children under five: a pilot randomised
controlled trial. Hum Resour Health. 2018 19;16(1):49.
27. Mukono District Local Government [Internet].
2019. Available from: https://mukono.go.ug/

28. Tuhebwe D, Tumushabe E, Leontsini E, Wanyenze
RK. Pneumonia among children under five in Uganda:
symptom recognition and actions taken by caretakers.
Afr Health Sci. 2014 Dec;14(4):993-1000.

29. Uganda Internet Usage and Telecommunications
Reports [Internet]. Available from: https://www.intet-
networldstats.com/af/ughtm

30. Aridi JO, Chapman SA, Wagah MA, Negin J. A
comparative study of an NGO-sponsored CHW pro-
gramme versus a ministry of health sponsored CHW
programme in rural Kenya: a process evaluation. Hum
Resour Health. 2014 Nov 5;12:64.

31. Berman PA, Gwatkin DR, Burger SE. Communi-
ty-based health workers: head start or false start towards
health for all? Soc S¢7 Med. 1982. 1987;25(5):443-59.

32. Gilson L, Walt G, Heggenhougen K, Owuor-Omon-
di L, Perera M, Ross D, et al. National community health
worker programs: how can they be strengthened? | Pub-
lic Health Policy. 1989;10(4):518-32.

33. Braun R, Catalani C, Wimbush J, Israelski D. Com-
munity health workers and mobile technology: a system-
atic review of the literature. PLoS One. 2013;8(6):e65772.
34. Little A, Medhanyie A, Yebyo H, Spigt M, Di-
nant G-J, Blanco R. Meeting community health worker
needs for maternal health care service delivery using
appropriate mobile technologies in Ethiopia. PLoS Oze.
2013;8(10):e775063.

African Health Sciences, Vol 21 Issue 3, September, 2021



