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ABSTRACT
Recent advances in Artificial Intelligence (AI) suggest that AI ap-
plications could transform healthcare delivery in the Global South.
However, as researchers and technology companies rush to develop
AI applications that aid the health of marginalized communities, it
is critical to consider the needs and perceptions of the community
health workers (CHWs) who will have to integrate these AI appli-
cations into the essential healthcare services they provide to rural
communities. We describe a qualitative study examining CHWs’
perceptions of an AI application for automated disease diagnosis.
Drawing on data from 21 interviews with CHWs in rural India, we
characterize (1) CHWs’ knowledge, perceptions, and understand-
ings of AI; and (2) the benefits and challenges that CHWs anticipate
as AI applications are integrated into their workflows, including
their opinions on automation of their work, possible misdiagnosis
and errors, data access and surveillance issues, security and pri-
vacy challenges, and questions concerning trust. We conclude by
discussing the implications of our work for HCI and AI research in
low-resource environments.

CCS CONCEPTS
• Human-centered computing → Empirical studies in HCI;
• Computing methodologies → Artificial intelligence; • Ap-
plied computing→ Health care information systems.
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1 INTRODUCTION
Recent advances in Artificial Intelligence (AI) have led to the wide-
spread infusion of AI technologies into digital products and ser-
vices, including in critical domains such as agriculture [60], gov-
ernment [45], and healthcare [30, 49, 96]. Although AI could be
transformational in the benefits it brings, research has shown that
it can also have negative consequences. For example, studies have
exposed problematic bias in facial recognition algorithms [22], com-
mercial recidivism software [70], and racial bias being perpetuated
in healthcare risk algorithms [86].

However, most of the conversations on both the positive and
negative effects of AI on human societies focus on communities
in the Global North (e.g., the US and Europe) that are relatively
resource rich. The lack of attention on the effects and consequences
of deploying AI within the world’s poorest and most marginalized
communities in the Global South is concerning, especially in light of
growing enthusiasm and new initiatives by non-profit organizations
(e.g., the Wadhwani AI Institute [7]), technology companies (e.g.,
Google AI India [53]), and national governments [4, 45] to use AI
to solve complex societal problems in low-resource settings [8, 54].
Rushing to build and deploy AI systems, without first examining the
knowledge, needs, and perceptions of the paraprofessional workers
that will be expected to operate these systems within marginalized
communities, risks deploying AI in ways that lead to extra work
and inefficiencies, or that even harm the very communities they
aim to serve [17].

In this paper, we present a qualitative study that examines the AI
knowledge and perceptions of community health workers (CHWs)
in rural India. CHWs are individuals, usually women, who are re-
cruited from local communities, receive basic medical training, and
then work to deliver essential healthcare services to communities in
hard-to-reach areas in the Global South [1, 105]. In many rural and
marginalized communities, CHWs provide a critical link between
the community and the public health service [16, 107]. The impor-
tance and prevalence of CHW programs in the Global South, and
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in India in particular [85, 103, 113], suggests that these workers are
highly likely to be the target users of many AI systems that aim to
improve the health of marginalized communities via, for example,
AI-assisted disease prediction and diagnosis [8, 54]. Our study is,
to our knowledge, the �rst to examine how CHWs perceive AI.

We conducted interviews with 21 CHWs in rural India to study:
RQ1:What are CHWs' perceptions and understandings of AI?and
RQ2: What are the bene�ts and challenges that CHWs anticipate
as AI applications are integrated into their work?We created an
exploratory video provocation in which a CHW visits a mother and
her sick child. The CHW uses a mobile AI-enabled app to scan the
baby and diagnose them with pneumonia. To encourage balanced
and diverse responses, we created two versions of this video provo-
cation: a positive scenario, in which the mother embraces the use
of the AI application on her child, and a negative scenario, in which
the mother is suspicious and distrustful of the AI application. After
viewing one of these videos, CHWs participated in a 40-minute
semi-structured interview.

Our �ndings reveal that at the time of the study, CHWs had
very low levels of AI knowledge. Nevertheless, they formed mental
models of how the AI worked, often by assuming it was the same
as human intelligence. CHWs were not overly concerned that their
jobs would be replaced by AI, pointing out instead the potential for
AI technologies to work with them as part of a team. Indeed, CHWs
foresaw many bene�ts that AI might bring to their work, including
new knowledge, community respect, and far-reaching expectations
that often exceeded AI's capabilities (e.g., accurate diagnosis of all
diseases).

CHWs believed that the AI app was trustworthy, often assum-
ing that the machine's expertise outweighed their own. They also
perceived that the AI app had the potential to improve the commu-
nity's trust in their work. At the same time, they felt that they would
be capable of determining when the AI made a mistake and take
steps to correct it, usually by re-running the procedure until the
AI delivered the diagnosis they believed to be correct. CHWs also
saw how the data collected and stored by the AI system would be
broadly useful for themselves, patients, governments, and technol-
ogy companies, expressing diverse opinions about who should be
granted access to this data and why. Finally, CHWs did not perceive
any serious privacy or security problems associated with using an
AI system to collect personal health data.

Drawing on these �ndings, we synthesize key takeaways for
HCI and AI researchers interested in deploying AI with commu-
nities in the Global South. First, we consider what designers of AI
systems need to know to maximize the chances their interventions
help, rather than hurt, marginalized communities, along with what
CHWs need to know to become e�ective AI workers. Second, we
identify opportunities for future research to examine how to make
AI systems explainable to novice technology users in the Global
South. Finally, we discuss the challenges of developing AI systems
that respect diverse communities' cultural and value di�erences,
while ensuring safe and equitable outcomes.

2 RELATED WORK
The widespread infusion of AI into human-centered applications
has led to an explosion of research at the intersection of AI and

HCI. Prior research has examined the challenges in designing for
human-AI interaction [131], studied the role of humans in inter-
active machine learning [11], and de�ned guidelines for e�ective
human-AI interaction [12]. A large body of work also engages with
the moral, ethical, and fairness challenges associated with the wide-
spread use of AI technologies. A few examples include algorithmic
bias [74], issues of trust in AI [133], how AI might intentionally
deceive humans [28], and the bene�ts of planning in advance for
AI's failure [9].

Another rapidly growing area of interest focuses on "explainable
AI", meaning that the decisions made by AI are understandable
to humans [5, 23, 71� 73, 120]. Prior research has also looked at
people's mental models of AI, particularly in human-AI collabora-
tion [15,48]. Highly relevant to our research, prior work has studied
human perceptions of AI, including among data scientists [119],
young children [124], and the public at large [27, 64]. For example,
Kocielnik et al. studied how people's expectations regarding AI
impacted their perceptions of accuracy and acceptance [65], and
Jakesch et al. examined how the perception that text was written by
AI a�ects trustworthiness [61]. Kelley et. al studied general percep-
tions of AI among urban residents across eight countries including
Brazil, Nigeria and India, producing �ndings that illustrate both the
positive and negative perceptions of AI's impact on society [64].

However, all of the work discussed thus far either assumes a
"general" context of use (i.e., does not specify a particular context
or user group) or exclusively focuses on resource-rich contexts (e.g.,
the US and Europe). By comparison, only a tiny number of stud-
ies have looked at the perceptions of AI in low-resource, HCI4D
contexts: Medhi-Thies et al. used a Wizard-of-Oz design to explore
chatbot personalities that appeal to young, urban Indians [111], Jain
et al. designed a conversational agent to answer farmers' queries
in rural India [60], and Thakkar et al. explored how vocational
technicians perceive the possible automation of their jobs [110].
This paucity of research on AI in HCI4D is particularly concern-
ing in light of the recent establishment of new institutes and labs,
such as the Wadhwani Institute for AI [7] and Google AI Research
India [53], whose explicit mission is to design and deploy AI ap-
plications within marginalized and vulnerable populations, often
in high-stakes domains like healthcare [8, 54]. At the same time,
academic researchers are also starting to build AI applications for
use in HCI4D contexts, including chatbots [25] or informational
services [19]. Our study contributes a much-needed perspective
by engaging CHWs in rural India to examine their understandings
and perceptions of AI and their opinions of how AI might impact
their work of delivering essential health services to marginalized
populations. We now discuss prior research focused speci�cally on
the role of AI in healthcare.

2.1 AI in Healthcare
A large body of research examines the potential for AI in medicine
and healthcare [30, 49, 83]. Popular domains include early detection
and prediction of diseases [33, 83, 125, 128], automated diagnosis
and medical image analysis [62, 95, 96, 132], personalized treatment
and decision support systems [31, 104, 104, 134], and more. A clus-
ter of projects have speci�cally targeted global health problems in
low-resource contexts. For example, Natarajan et al. examined the
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diagnostic accuracy of an o�ine AI system for diabetic retinopathy
in India [81]. Young et al. [132] and Cao et al. [26] proposed AI
for tuberculosis diagnosis in South Africa and Peru, respectively.
Quinn et al. studied deep neural networks for microscopy-based
diagnosis [96]. However, these studies focus on the technical chal-
lenges of developing AI systems. They do not consider the human
healthcare providers who might use these systems in practice.

A narrower body of work has examined AI's impact on vari-
ous healthcare professionals. A few studies suggested that doctors
or other healthcare providers might someday be entirely replaced
by AI [30, 91, 121]. More commonly, research has looked at how
AI could complement and augment humans' capabilities [94], in-
cluding AI tools for patient self-tracking [43]. Work in clinical
settings analyzed the needs of medical practitioners who would
use a human-AI collaborative system [24], and enabled physicians
to explore AI-aided medical imaging analysis [127]. More notably,
research on the impact of a deep learning algorithm for diabetic
retinopathy on the work�ows of nurses in Thailand exposed issues
that arose when transferring AI tools from high-end research labs
to low-resource clinical settings [17].

Perhaps closest to our work, a tiny number of projects have ex-
plored AI tools relevant for CHWs in low-resource contexts. A few
projects created smartphone-based computer vision applications
to enable CHWs to analyze rapid diagnostic tests [34, 36, 93]. For
example, Park et al. [93] built and evaluated an app to let CHWs
take high-quality images of malaria rapid diagnostic tests. How-
ever, these studies focused on measuring accuracy and usability of
the tools, not on CHWs' perceptions of the AI that powers these
systems. Finally, Yadav et al. used a Wizard-of-Oz design to look at
how chatbots might be useful for answering mothers' and CHWs'
questions about breastfeeding [130]. Our study contributes to this
nascent literature by examining CHWs' knowledge and perceptions
of AI, the bene�ts and challenges that they foresee in integrating
AI into their work, and the resultant impact on their work�ows
and other stakeholders in rural healthcare. We now discuss prior
work with CHWs in low-resource contexts.

2.2 Community Health Workers in HCI(4D)
The shortage of quali�ed medical professionals in many low-income
countries has led to the establishment of community health pro-
grams that provide essential health services to hard-to-reach com-
munities [105]. These programs depend on the work of paraprofes-
sional CHWs, who are recruited from local communities, receive
basic medical training, and then assess and refer patients based on
approved health protocols [107]. For many communities in low-
resource environments, CHWs provide a vital link to the broader
public health infrastructure [107] and have been shown to positively
impact outcomes, including reducing neonatal mortality rates [16]
and positively changing behavior [69].

The HCI4D community has shown a lasting interest in CHWs
and created a range of systems to motivate CHWs and improve
their performance. For example, researchers have designed tools
to boost engagement in community health programs [40], pro-
vide personalized visualizations for CHWs to track their perfor-
mance [39, 42, 123], and engage CHWs in the design of systems to
collect feedback from care recipients [79, 87, 88]. A rich body of

work has also focused on tools that enable CHWs to collect data
for monitoring and evaluation [50, 92], including digital tools that
improve adherence to clinical protocols [41] and tracking supplies
that CHWs distribute to their communities [35].

Another set of projects has worked to augment CHWs' health
knowledge, including via technology-enabled collaborative learn-
ing [129] and locally relevant health-related videos [67, 78, 116,
117]. Finally, prior studies have also examined the broader socio-
technical implications of deploying mobile technologies to aid
CHWs' work [56], including examining the multi-stakeholder na-
ture of community health ecosystems [87, 97], how technology
deployments di�er across domains and geographies [68], and how
CHWs navigate the demands placed on them by society at large [57].

This body of work suggests that (1) CHWs play an essential role
in the delivery of healthcare services to marginalized communities,
and (2) mobile technologies play an important role in enabling,
guiding, and supporting CHWs' work. Thus, as advances in AI lead
researchers and technology companies (e.g., the Wadhwani AI In-
stitute [7] and Google Research's AI lab in India [53]) to develop AI
applications that target the health of marginalized communities, it
is crucially important to study:(1) What are CHWs' perceptions
and understandings of AI? and(2) What are the bene�ts and
challenges that CHWs anticipate as AI applications are inte-
grated into their work? Our study uses qualitative methods to
engage with CHWs in rural India and elicit insights that answer
these research questions.

3 METHODS
Our qualitative study took place from June to August 2020 in part-
nership with Nehru Yuva Sangthan-Tisi [101], a grassroots orga-
nization that runs multiple programs to strengthen community
health systems in western Uttar Pradesh, India. As part of these
programs, they frequently train and work with CHWs. To recruit
participants, an organization sta� member contacted CHWs, ex-
plained the purpose of our study to them, and then gave us the
contact information of those who expressed an interest in partic-
ipating. All of our interactions with the organization and CHWs
took place remotely, primarily via telephone calls, since India was
experiencing the e�ects of the COVID-19 pandemic.

Procedure. Our study procedure involved two phases:First , par-
ticipants were sent, via WhatsApp, an exploratory video provo-
cation 30 minutes before the interview and were asked to watch
it. Second, after they watched the video, we called them at a pre-
arranged time and conducted a semi-structured interview over a
telephone call. We discuss these phases in turn.

Video provocation: HCI4D researchers frequently use cultural
probes [126], exploration artifacts [79], and technology provoca-
tions [52] to better understand the needs of underserved commu-
nities and the complexities of their everyday lives. These methods
bring great value when target users lack technology know-how
or when they hesitate to give truthful feedback due to demand
characteristics or hegemonic power structures [38, 97, 118]. For ex-
ample, Molapo et al. created a mobile phone app as an exploration
artifact to get rich feedback from CHWs in Lesotho [79]. Medhi et
al. used full-context videos to examine and aid non-literate people
to navigate a computer application with minimal assistance [76].




	Abstract
	1 Introduction
	2 Related Work
	2.1 AI in Healthcare
	2.2 Community Health Workers in HCI(4D)

	3 Methods
	4 Findings
	4.1 Understanding CHWs' Knowledge and Perceptions of AI
	4.2 The Perceived Benefits of Integrating an AI Application into CHWs' work
	4.3 Navigating Questions of Trust and Expertise Raised by Use of an AI App
	4.4 Unpacking CHWs' Strategies for Dealing with AI Failures or Misdiagnosis
	4.5 Negotiating Access to the Data Recorded by an AI App
	4.6 Potential Security and Privacy Implications of Using an AI App

	5 Discussion
	5.1 Considerations for the Design and Deployment of AI Systems in Marginalized Communities
	5.2 Making AI explainable to novice users
	5.3 Accounting for Diverse Values and Ethics in AI

	6 Conclusion
	7 Acknowledgements
	References
	A Script for Videos shown to CHWs
	B Interview Protocol
	C Codebook and Themes from Qualitative Analysis

