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Introduction

Artificial intelligence (AI) has the potential to have profound impacts on improvements
in global health. Where data are available and of sufficient quality, algorithms can be
applied to improve the forecasting of disease outbreaks, assist in identifying pathogens,
recommend treatments to address and control outbreaks, and place clinical decision-
making tools in the hands of healthcare providers to ensure treatment is optimized and
personalized. Many of these tools are in early development, but improvements in predic-
tive tools, such as those to predict malaria disease burden will revolutionize the public
health profession and optimize the healthcare response [1]. While there is significant
promise for improvements in global health due to the use of AI, the development, imple-
mentation, and maintenance of these tools will be critical to ensure the anticipated results
are realized.

Disease outbreaks

Instead of waiting for cases to arrive at a local clinic, predictive models can be applied
to determine where and when potential disease outbreaks may occur. Since John Snow
identified the water at the Broad Street pump as the source of cholera, epidemiologists
have been developing relationships between human health outcomes and activities which
result in disease [2]. AI builds on these relationships and is able to connect multiple
variables in space and time to anticipate where and when disease may occur. Before the
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COVID-19 pandemic, a significant amount of effort went into forecasting the early and
precise detection of influenza outbreaks by developing artificial intelligent tools from a
variety of data sources including from the Centers for Disease Control and Prevention [3],
data curated from social media [4], and more complicated systems attempting to combine
various data sets [5]. COVID-19 provided ample opportunity to use AI to improve meth-
ods of tracking and forecasting the spread of disease [6], including data collected from
wastewater [7], the use of mobile phone surveys [8], as well as the exploration of the use
of wireless systems and drones [9]. Future use cases of AI will be able to recognize pat-
terns to forecast and monitor disease outbreaks, optimize treatment plans once identified,
and assist in the optimization of the use of healthcare supplies and personnel to contain
the outbreak [10].

Hazard identification

AI has the capacity to automate and standardize techniques using machine learning
and computer vision, which are trained programs able to recognize objects or items from
images. These tools, previously reserved for the expertise and training of a limited num-
ber of personnel, can now be used in the field and in the laboratory with minimal
amounts of training to identify potential hazards or disease vectors. The technology asso-
ciated with cameras on mobile phones has improved enough to employ AI tools for a
wide variety of applications. Additionally, due to the increasing ubiquity of phones with
this technology, the use of these tools can occur in ever increasing locations.
Photographs and smart phone applications can be used to identify hazardous versus
nonhazardous snakes [11], plants [12], and insects [13�15]. Furthermore, this technology
typically collects the location of these photographs, too. For entomologists, the combina-
tion of tick and mosquito identification with location, especially when combined with
molecular techniques, can improve the understanding of relationships between environ-
mental factors and disease spread.

More elaborate AI systems can also be used to protect the public. Computer systems
linked to air monitoring sensors can be used to automate pollution warnings [16] and
assist first responders to effectively access life-saving information through the use of
machine learning [17]. Similar technology is promising for the diagnosis of dental caries
using a smartphone and would be useful, particularly in low-income countries, for identi-
fying the most at-risk populations in order to optimize treatment [18].

Clinical decision support systems

AI has the capacity to improve clinical decision-making. Tools have been created to assist
surgeons in predicting the need for total knee arthroplasty [19], to guide physicians in breast
cancer treatment options [20], and to predict diabetes by noninvasive methods [21]. AI also
has the potential to predict the child-birthing location of maternal health program enrollees,
and to improve outcomes by distributing support to those not delivering at a healthcare

396 45. Artificial intelligence and global health

Artificial Intelligence in Clinical Practice



facility [22]. The challenge of relying on these systems is to ensure appropriate use of these
tools to minimize misuse or overdiagnosis [23]. Currently clinical decision support tools
which provide guidance appear to be the most effective, such as those which assist in pre-
scribing medications [24].

Challenges related to the use of artificial intelligence in global health

To harness the power and promise of AI in global health, adequate investment must be
made in communication, computer systems, and supporting personnel to collect, curate,
and manage the data necessary to enable benefits and minimize harm from the use of
AI-related tools. In developed countries, this has either occurred or is underway.
Developing countries run the risk of widening the digital divide if this does not occur [25].
Furthermore, data, models, and forecasts alone do not improve population health. These
measures must be paired with appropriately developed policies, logistics, and research
efforts to truly make a difference. Training of personnel to understand how these systems
work must be accomplished in a manner to develop trust; and the systems themselves
must be designed with the user in mind while ensuring data confidentiality and privacy.
Finally, the systems must consider the uncertainty of the results, which should include
an examination of bias. A review of bias should include the type and representative nature
of the data collected, the development and implementation of the algorithm, and the need
to continuously examine and validate outcomes to ensure the system is functioning as
desired. This will be particularly important for underrepresented populations in the data,
and careless use of these tools has the potential to increase health inequities, particularly
for those who are already marginalized.

Future directions

Employed properly, AI can improve health systems and health outcomes across the
global health landscape. Research, investment, and training will be necessary for program-
mers, implementers, public health and healthcare workers, and support personnel to ensure
that appropriate systems and infrastructure are built to deliver equitable and effective global
health outcomes. Finally, the systems must ensure humans are in control of decision-making
and that the policies and standards associated with these tools are adequate to fairly safe-
guard human health.

Disclaimer

The findings and conclusions in this report are those of the author and do not necessar-
ily represent the official position of the National Institute for Occupational Safety and
Health, Centers for Disease Control and Prevention.
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