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Abstract. This paper presents a new method for automating the identification of 

human and ecological health indicators using the One Digital Health framework, 

which combines One Health and Digital Health principles. By applying mainly 
Large Language Models, we conduct a systematic literature review on urban 

freshwater environments. This automation streamlines the process of finding and 

analyzing relevant research, allowing us to extract vital health indicators related to 
urban aquatic ecosystems and human wellness. The findings support the 

OneAquaHealth project’s goals, enhancing environmental monitoring and linking 

human, animal, and environmental health in a digital context. 
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1. Introduction 

One Digital Health (ODH) is a framework that integrates One Health (OH) and Digital 

Health concepts to create a unified approach to health ecosystems. [1] It takes a holistic 

view, addressing human health, animal health, and environmental factors (i.e., the OH 

umbrella) while leveraging DH-related technologies from different fields, such as 

artificial intelligence (AI) or the Internet of Things (IoT). ODH promotes proactive 

health ecosystems, leveraging FAIR (Findable, Accessible, Interoperable, and Reusable) 

access to data and analytics to improve understanding of complex ecosystems and 

enhance trend detection. [2]  
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In this regard, the European Union-funded OneAquaHealth (OAH, 

https://www.oneaquahealth.eu/) project aims to improve the sustainability and integrity 

of freshwater ecosystems in urban areas based on the One Health and ODH approaches. 

OAH explores the link between ecosystem health and human well-being to enhance 

environmental monitoring, restore aquatic ecosystem health, promote One Health, and 

support a better understanding of city health concerns. The process begins with curating 

collections of scientific papers for indicators elicitation and discovery. Conducting a 

manual systematic literature review is resource-intensive and often lacks 

comprehensiveness, especially given the exponential growth of published research. [3] 

[4] Our main aim was to demonstrate how AI, and more precisely, Natural Language 

Processing-driven models, such as Large Language Models (LLMs), can support the 

identification of human and ecological health indicators in urban freshwater stream 

environments, seen as a medium of interactions with humans and animals that can be 

monitored by using digital tools. [4] 

Our primary objective was to automate a systematic literature review following the 

PRISMA guidelines. This review aimed to identify health indicators and other relevant 

topics from the literature. Our goal was to develop a functional platform powered by AI 

and NLP that could support the objectives of OAH by effectively processing, analyzing, 

and aligning them with key elements, perspectives, and dimensions of ODH. 

2. Methods 

The project focused on developing a process that supports a comprehensive automated 

literature review related to the topics OAH focuses on. This involved building the 

prompts flow to identify, screen, and assess the eligibility of research papers [5] similarly 

to the PRISMA flow diagram and guidelines [6], in combination with predefined validity 

criteria designed to categorize each paper based on its relevance to human or ecological 

health indicators. 

Thus, we automated the classical systematic literature review methodology 

following the process: (1) Formulating the research question (i.e., identification of human 
and ecological health indicators from the literature); (2) Planning a detailed protocol to 

guide the research (i.e., building a set of prompts allowing categorizing papers by related 
domain -human, animal, or ecological health alone or combined); (3) Collecting relevant 

papers through PubMed by using a broader set queries running of “All fields” (i.e., 
(Urban Freshwater Environments), (Human Health Indicators) AND (Urban Aquatic 
Ecosystems), (Ecological Health Indicators) AND (Urban Aquatic Ecosystems), (Human 
Health Indicators) AND (Urban Aquatic Ecosystems), Ecology AND (Urban Aquatic 
Ecosystems), (Human Health) AND (Urban Aquatic Ecosystems), (Urban Aquatic 
Ecosystems)); (4) Preprocessing by removing multiple instances of redundant papers; (5) 

First screening the collected papers by defining and handling the inclusion or exclusion 

criteria (i.e., related or not to ODH or OAH by building a set of specific prompts to select 
relevant papers based on their title and abstract only); (6) Second screening of the 

remaining papers based on their full content (i.e., by using a set of prompts designed for 
considering the relevancy to ODH or OAH and the presence of potentially interesting 
indicators). Extracting pertinent data (e.g., indicators, values) from each paper; (7) 

Synthesizing the extracted data and information across the papers that passed the second 

screening.  In the final stage of this step, all curated data from each paper are compiled 
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into a structured summary, which is then saved in a text file for domain experts to review 

for a human-based assessment. (Table 1) 

The LLMs handled steps 5 and 6 with specific prompts focused on (a) identifying 

recurring themes between indicators, (b) detecting disease vectors, and (c) recognizing 

early warning signs of ecosystem degradation. Experts in each field validated all the 

prompts used. 

The framework was written in Python 3. Input and output files were accessed from 

Google Drive. Full-text PDF files of the papers were manually downloaded to Drive 

from the provided sources. The LLM versions used were Gemini-1.5-flash and GPT-4o-

mini (OpenAI for ChatGPT). 

3. Results 

Figure 1 presents the PRISMA flow diagram for the first step of automated human and 

ecological health indicators elicitation.  

 

 

Figure 1. PRISMA flow diagram for the Automated Elicitation of Human and Ecological Health Indicators. 

 

The large number of papers initially identified as potentially of interest was 12,269. 

10,057 were unique (82.0%). A subset of 1,000 papers (9.94% of the unique ones) was 

randomly selected due to limited technical resources allocated to this proof-of-concept 

experiment. Considering exclusion criteria (i.e., no full text available, non-English 

papers, Publication date before January 2013 or after May 2024, non OAH relevance -

i.e., not related at all to “urban freshwater streams”-, disagreement between the LLMs 

regarding previous inclusions/exclusion criteria -e.g., not rightly handling the “non ODH 

relevance”-), 307 (30.7%) were sought for retrieval. 69 (22.5%) were not retrieved due 

to the non-availability of the PDFs through the access provided by the institutional 

electronic library used; moreover, 115 (37.5%) of the PDF versions were not readable 
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by the LLMs. 123 (40.1%) were finally evaluated for eligibility with specific prompts; 

32 (26.0%) were included in the review process and forwarded to the next step. 

The papers that were finally selected were compared with those chosen in a similar 

PRISMA review handled by human researchers end-to-end. The overall result was 

around 75% overlapping, even though the automated process ran on a subset of only 

1,000 papers. The initial number of papers identified as potentially engaging in the 

human-based review was around 4,500 (44.7%). 

As this paper aims to mainly present the methodological process, one example of a 

paper included in this automated systematic review is presented below. It relies on an 

article entitled “Protecting and restoring freshwater biodiversity across urban areas in 
Aotearoa, New Zealand: Citizens' reporting of pollution in stormwater drains and 
waterways.” [7] OpenAI processed it in 102 seconds, compared to a human domain 

expert who needed at least 1 hour. [8] 

 
Table 1. Abstract of the key findings’ summary related to ODH and OAH in GPT-4o-mini 

Prompt OpenAI answer 
Ecological and Human Health 

Indicators […]. Ecological indicators 

measure ecosystem health and the 
impact of human activities, while 

human health indicators assess 

population well-being and public 
health effectiveness. […]. What 

indicators are mentioned in the paper? 

How were they measured? 

The paper mentions several indicators […]: 

1. Ecological Indicators: 

   - Biological: Species diversity. 
   - Physical: Water quality. 

   - Chemical: Pollutant levels. 

2. Human Health Indicators: 
   - While specific human health indicators are not detailed in 

the provided context, the focus is on behaviors that can impact 
both ecological health and community well-being. […] 

Express the key findings of the paper 
in terms of the relationship between 

the indicators discussed in the paper. 

Reply in plain text. 

The paper's key findings reveal a complex interplay between 
various indicators influencing urban residents' behaviors 
related to freshwater biodiversity and pollution reporting. 
Perceived responsibility also plays a vital role, […] highlighting 

the need for tailored interventions that address specific barriers 

faced by different audience segments. […] is essential for 
promoting sustainable behaviors and enhancing freshwater 
conservation efforts. 

What One Digital Health keys are 

addressed in this paper? 

The keys addressed in this paper are One Health and Digital 
Health. 

What One Digital Health perspectives 

are addressed in this paper? 

The perspectives addressed in this paper are individual health 
and well-being, population and society, and ecosystem. 

What One Digital Health dimensions 
are addressed in this paper? 

The dimensions addressed in this paper are environment and 
human and veterinary health care. 

4. Discussion and conclusion 

The automated elicitation of human and ecological health indicators through AI and NLP 

significantly supports ODH integration in challenging multidisciplinary and 

interdisciplinary complex projects involving the area. By leveraging LLMs, our study 

demonstrates that comprehensive literature reviews can be streamlined, making it 

feasible to manage the ever-expanding body of research in broader fields, such as the one 

investigated in the OAH project, which examines the interactions between human health 

and behavior and urban freshwater ecosystems. The ability to sift through thousands of 

papers in a scalable manner and in a short amount of time facilitates the elicitation and 

enhances the comprehension of existing health—and ecology-related topics. This 

research presents an LLM-based literature review tool that cuts the review process from 
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months to a few days. Domain experts found the tool's outputs accurate and relevant, 

closely matching human reviews and proving valuable for timely insights. However, 

reliance on automated systems must be approached with caution. The predefined validity 

criteria and prompts used to direct the LLMs were essential in maintaining relevance. 

Yet, due to LLM hallucinations, there is a risk of overlooking nuanced findings that may 

not conform to established categories. [9] Thus, reducing ethical issues involving domain 

experts in validation seems critical to mitigate this risk. Our research shows that 

automating systematic literature reviews can effectively extract key health indicators in 

urban freshwater streams. Next, we plan to cluster papers by domains identified by LLMs 

and generate hypotheses on emerging topics. This work aims to promote healthier, 

sustainable urban ecosystems and highlights the transformative potential of technology 

in tackling current health and ecological issues. 
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