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The Application of Machine Learning Algorithms 
Integrated with Electronic Health Record for the 
Prediction of Chronic Diseases in Primary Care
A Aplicação de Algoritmos de Machine Learning Integrada ao Prontuário Eletrônico na Predição de Doenças Crônicas na 
Atenção Primária
Aplicación de Algoritmos de Aprendizaje Automático Integrados con la Historia Clínica Electrónica para Predecir 
Enfermedades Crónicas en Atención Primaria

RESUMO
OBJETIVO: identificar a aplicação de Inteligência Artificial integrado ao Prontuário Eletrônico do Paciente na 
atenção primária, para predição de doenças crônicas. MÉTODO: Foram utilizadas as bases de dados Pub-
Med e Biblioteca Virtual em Saúde. Os critérios de inclusão utilizados foram: Artigos publicados entre 2019 
e 2024, e estudos relacionados à predição de doenças em contextos de atenção primária com a utilização 
de Inteligência Artificial. RESULTADOS: Os estudos demonstraram melhorias no diagnóstico precoce, na 
identificação de fatores de risco e na redução de hospitalizações, embora desafios como a interoperabili-
dade limitada e a dependência de dados de qualidade persistam. CONCLUSÃO: Com base nas análises das 
potencialidades e limitações da integração da Inteligência Artificial com Prontuário Eletrônico do Paciente na 
gestão de doenças crônicas, recomenda-se que futuros esforços se concentrem na padronização de dados 
e na melhoria da infraestrutura técnica para otimizar o impacto na atenção primária.
DESCRITORES: Inteligência Artificial; Prontuário Eletrônico; Atenção Primária; Predição de Doenças.

ABSTRACT
OBJECTIVE: To identify the integration of artificial Intelligence into electronic patient records for the predic-
ting chronic diseases in primary care settings. METHOD: The PubMed and Virtual Health Library databases 
were used. The inclusion criteria comprised articles published between 2019 and 2024 that investigated 
disease-prediction in primary models in primary contexts using Artificial Intelligence techniques. RESULTS: 
The reviewed studies demonstrated in early diagnosis, accurate identification of risk factors, and reduc-
tions in hospitalization rates. Persistent challenges included limited interoperability and dependence on 
high-quality data. CONCLUSION: Based on analyses of the potential and limitations of integrating artificial 
intelligence into electronic patient records for chronic disease management, we recommended that future 
efforts focus on comprehensive data standardization and on strengthening technical infrastructure to opti-
mize impact in primary care.
KEYWORDS: Artificial Intelligence; Electronic Health Record; Primary Care; Disease Prediction.

RESUMEN
OBJETIVO: Identificar la aplicación de la Inteligencia Artificial integrada en la Historia Clínica Electrónica en 
atención primaria para la predicción de enfermedades crónicas. MÉTODO: Se utilizaron las bases de datos 
PubMed y Biblioteca Virtual de Salud. Los criterios de inclusión utilizados fueron: Artículos publicados entre 
2019 y 2024, y estudios relacionados con la predicción de enfermedades en contextos de atención primaria 
utilizando Inteligencia Artificial. RESULTADOS: Los estudios mostraron mejoras en el diagnóstico precoz, 
la identificación de factores de riesgo y la reducción de hospitalizaciones, aunque persisten retos como la 
interoperabilidad limitada y la dependencia de datos de calidad. CONCLUSIÓN: A partir de los análisis del 
potencial y las limitaciones de la integración de la Inteligencia Artificial con los Registros Electrónicos de 
Pacientes en la gestión de enfermedades crónicas, se recomienda que los esfuerzos futuros se centren en 
estandarizar los datos y mejorar la infraestructura técnica para optimizar el impacto en la atención primaria.
DESCRITORES: Inteligência Artificial; Historia Clínica Electrónica; Atención Primaria; Predicción de Enferme-
dades.
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INTRODUCTION

P rimary health care is an essen-
tial pillar of health systems, re-
sponsible for managing chronic 

conditions and promoting health1. 
With the increasing prevalence of 
chronic diseases such as heart failure 
and diabetes mellitus, technologies 
that aid in the early diagnosis and 
management of these conditions are 
becoming increasingly relevant2. The 
integration of Artificial Intelligence 
(AI) into Electronic Patient Records 
(EPR) represents a promising solu-
tion to these challenges, promoting 
the analysis of large volumes of data 
and the identification of complex pat-
terns3.

AI has the ability to identify pat-
terns and predict outcomes based on 
large volumes of data, bringing signifi-
cant advances to clinical practice. The 
integration of AI-based systems into 
EPRs reduces hospitalizations due to 
exacerbations of Chronic Obstruc-
tive Pulmonary Disease (COPD) and 
can improve the identification of risk 
factors2. For example, evidence has 
shown a 74% increase in the identifi-
cation of heart failure with the use of 
AI-associated systems1.

Despite the advantages offered by 
new technologies in healthcare, their 

implementation faces significant 
challenges such as limited interoper-
ability, dependence on complete and 
high-quality data, lack of standard-
ization in collection processes, and 
problems with information storage3.

Analysis of the benefits and lim-
itations of technological innovations 
is essential, especially with regard to 
technological infrastructure, pro-
fessional training, and adaptation 
to regional demands4. However, it is 
essential to understand how differ-
ent technologies, such as EHRs, can 
be improved and applied to enhance 
early diagnosis and management of 
chronic diseases in primary care, ex-
ploring ways to optimize their inte-
gration into health systems5.

This study aims to identify the 
state of the art in the association of AI 
integrated with PEP, highlighting the 
types of AI used, its use in the detec-
tion of chronic diseases, and its main 
advantages and disadvantages when 
applied to the health field.

METHOD

This study conducts a literature 
review based on an approach to sec-
ondary sources, i.e., the theoretical 
contributions of various authors on 
specific topics6.

Inclusion criteria
For this study, the following in-

clusion criteria were considered: 
studies published between 2019 and 
2024, articles that used quantitative 
and qualitative approaches, full arti-
cles with free access, which address 
the theme of chronic disease predic-
tion and the application of Machine 
Learning (ML) algorithms integrated 
with EHRs in the context of primary 
care. In addition, studies published in 
English, Portuguese, or Spanish were 
included.

Articles that presented reviews or 
theoretical models and studies with-
out integration with EHR or focusing 
on other types of pathologies differ-
ent from those addressed in this study 
were excluded.

Databases consulted
Searches were conducted in the 

National Library of Medicine and 
the National Institutes of Health 
(PubMed) and Virtual Health Li-
brary (VHL) databases.

Search strategy
The following descriptors were 

used for the search strategy: “chron-
ic disease,” “predict,” “primary care,” 
“electronic record,” “artificial intel-
ligence,” and “machine learning,” in-
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cluding the use of Boolean operators 
AND and OR to combine descrip-
tors.

Screening process reduction steps
The search conducted in the da-

tabases resulted in the retrieval of 
21 articles. After excluding duplicate 
studies, 19 articles were chosen for 
reading the title and abstract. After 
reading, 10 articles were excluded, 
and 9 of these were selected as eligible 

for full-text reading. From this stage, 
seven studies were included in the 
review. The PRISMA flowchart was 
used to describe the phases of search, 
identification, selection of studies, 
and results, as shown in Figure 1.

Figure 1. Article selection process according to the Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) criteria7

Source: Adapted from Page7
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RESULTS

The studies analyzed in this review 
show advances in the application of AI, 
integrated with PEPs in the context of pri-
mary care (Table 1).

Chronic diseases
The research highlights the use of arti-

ficial intelligence (AI) in the early detec-
tion of chronic conditions. The analysis of 
the seven studies demonstrated a diversity 
in the frequency of chronic conditions 
identified through AI. Among the diseas-
es mentioned in the articles are: Diabetes 
Mellitus, Chronic Obstructive Pulmonary 
Disease (COPD), Heart Failure (HF), 
and Chronic Kidney Disease (CKD)1-3,8-11.

It was found that Chronic Obstruc-
tive Pulmonary Disease (COPD) was 
addressed in four articles 3,8,10,11, as was 
Chronic Kidney Disease (CKD), present 
in an equal number of studies 2,3,8,11.

On the other hand, both Heart Failure 

1,9,10 and Diabetes Mellitus were addressed 
in three studies 1,2,9.

Type of AI used
Regarding the types of AI used in the 

prediction of chronic diseases, of the sev-
en articles, four used artificial neural net-
works 1,9-11.

Machine learning 2, support vector 
machines 8, and decision trees 3 were also 
used.

Advantages of using AI
The articles highlight several advantag-

es in the application of AI for the manage-
ment of chronic conditions, evidencing 
high diagnostic accuracy and early predic-
tion of clinical conditions, respectively 1,3. 
Faster processing of complex data 2 allows 
for more efficient identification of risk 
factors 10 ,contributing to better personal-
ization of care 11 and more robust support 
for clinical decision-making 8 . In addition, 
these technological advances promote the 

reduction of complications, reinforcing 
the potential of AI to transform clinical 
practices and optimize treatment out-
comes9.

Disadvantages of using AI
The articles show that, despite advanc-

es, the application of AI in healthcare fac-
es significant challenges.

Among the disadvantages are the de-
pendence on high-quality data, which 
is essential for the effectiveness of algo-
rithms1 , and the high volume of data re-
quired for training, which can complicate 
the management and analysis of informa-
tion11 . In addition, limited interopera-
bility between systems and the difficulty 
of technological integration hinder the 
consolidation of robust solutions3,8,10, 
while high implementation costs impose 
restrictions on the widespread adoption 
of these technologies in clinical practice2,9.

Author, Year Type of AI used Advantage cited Disadvantage cited Real-time 
responses

Prediction 
made

Chronic diseases 
studied

Raat et al., 2022 (1) Artificial Neural 
Networks

Diagnostic 
accuracy

Dependence on high-
quality data Yes Yes Heart failure, diabetes 

mellitus

Mosa et al., 2022 (3) Decision Trees Early prediction Limited 
interoperability No Yes COPD, chronic kidney 

disease

Zafari et al., 2022 (2) Machine learning Faster processing High implementation 
costs Yes Yes Diabetes mellitus, 

chronic kidney disease

Nadarajah et al., 2023 (10) Artificial Neural 
Networks

Better 
identification of 

risk factors

Difficulty in system 
integration Yes Yes Heart failure, COPD

Ställberg et al., 2021 (11) Artificial Neural 
Networks

Personalization 
in care

High volume of data 
for training Yes Yes COPD, chronic kidney 

disease

Butzin-Dozier et al., 2024 (8) Support Vector 
Machines

Better clinical 
decision support

Limited 
interoperability Yes Yes Chronic kidney 

disease, COPD

Hrabok et al., 2021 (9) Artificial Neural 
Networks

Reduction of 
complications High costs Yes Yes Diabetes mellitus, 

heart failure

Table 1. Articles found in the PubMed (2019-2024) and BVS (2019-2024) databases on the integration of ML algorithms into 
EHRs in primary care for the prediction of chronic diseases

Source: Prepared by the authors, 2025

DISCUSSION

The analysis of the seven selected 

articles revealed significant results 
that highlight both the advances and 
challenges associated with integrating 
machine learning (ML) algorithms 

into EHRs in the context of primary 
care.

The seven studies reviewed high-
light the potential of AI in the early 
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identification of conditions such as 
COPD, CKD, heart failure, and dia-
betes mellitus. Studies report that the 
use of AI in healthcare systems can 
enable the early detection of chronic 
diseases such as diabetes, hyperten-
sion, and cardiovascular conditions, 
potentially preventing disease pro-
gression12.

The studies analyzed highlight-
ed several advantages of using AI in 
the management of chronic diseas-
es. Recent research indicates that AI 
can process large amounts of medical 
data, identifying complex patterns 
and subtle indicators of diseases that 
may go unnoticed by human analysis, 
thus improving the accuracy of diag-
nosis of diseases such as diabetes, can-
cer, and cardiovascular diseases 12,13. 
In addition, AI models, including ML 
and deep learning, outperform tradi-
tional diagnostic methods by provid-
ing more accurate and timely predic-
tions 13,14.

Early detection through AI enables 
timely medical interventions, poten-
tially preventing disease progression 
and improving patient outcomes, as 
well as reducing hospitalizations and 
long-term healthcare costs 11,13,15.

AI-driven predictive modeling fa-
cilitates personalized treatment plans, 
improving long-term health out-
comes16. Cutting-edge AI and mobile 
health (mHealth) applications enable 
real-time data processing and instant 
decision-making, reducing latency 
and improving public health manage-
ment17.

On the other hand, some studies 
have highlighted significant barri-
ers to the implementation of ML 
in healthcare. The main challenges 
identified include dependence on 
high-quality data, limitations of in-
teroperability between systems, and 
the high costs associated with train-
ing and applying predictive models 
and ethical issues10,18. Hrabok9 also 
highlighted ethical challenges related 
to the collection and use of sensitive 

data, especially in conditions such as 
epilepsy.

Although simplicity and custom-
ization are fundamental goals in the 
implementation of predictive tools, 
Rafiq identified challenges related 
to adapting strategies to the prima-
ry care environment. These barriers 
include the need to align tools with 
managers' preferences and the practi-
cal realities of integrated care centers. 
This study offers valuable insights 
into how co-design with physician 
managers can improve the adoption 
and effectiveness of patient-centered 
predictive tools5.

A comparison between the studies 
revealed that the advances observed 
still depend on well-structured con-
texts, such as the existence of robust 
technological infrastructure and 
standardized data. Compared to sec-
tors such as finance and logistics, the 
use of ML in healthcare faces unique 
challenges, including the complexity 
of clinical data and the need to ensure 
information security and privacy18,19.

Despite this, studies converge in 
indicating that ML has the potential 
to transform healthcare, particular-
ly in primary care. However, for this 
impact to be widely achieved, it will 
be essential to invest in clear guide-
lines for data standardization, ethical 
implementation, and interoperabil-
ity between systems. Thus, ML can 
truly contribute to more accurate 
diagnoses and more timely interven-
tions, optimizing clinical outcomes 
and promoting greater efficiency in 
healthcare systems.

CONCLUSION

This study demonstrated that the 
integration of ML algorithms into 
EHRs represents a promising ap-
proach to improving early diagnosis 
and management of chronic diseases 
in primary care. The analysis revealed 
significant gains, such as increased 
diagnostic accuracy for heart failure 

and the identification of risk factors 
for chronic kidney disease. These re-
sults highlight the potential of ML to 
transform clinical practice by offering 
more personalized and effective in-
terventions.

However, significant barriers were 
identified, including dependence on 
high-quality data, limitations of in-
teroperability between systems, and 
high implementation costs. These 
challenges reinforce the need for in-
vestments in technological infrastruc-
ture and professional training, as well 
as the development of standards to 
ensure the ethical and efficient appli-
cation of these technologies.

The integration of AI and machine 
learning tools into EHRs has great 
potential to transform clinical prac-
tice in primary care. Collaborative 
approaches, such as those discussed 
by Rafiq5, highlight the importance 
of user-centered strategies centered 
on users to overcome technical and 
operational challenges. Future imple-
mentations may benefit from a focus 
on simplicity of design and custom-
ization of solutions, ensuring that 
technologies effectively meet the de-
mands of professionals and patients.

This study achieved its objective 
by highlighting both the possibili-
ties and challenges of using machine 
learning (ML) in electronic patient 
records (EPRs), as well as suggesting 
ways for its practical application. To 
advance in this area, it is essential that 
future research investigate the impact 
of these solutions in different con-
texts, considering not only clinical 
aspects but also economic and social 
dimensions. It is also increasingly 
urgent to develop solid guidelines 
to standardize and regulate these 
technologies, ensuring that ML truly 
contributes to the improvement of 
healthcare systems.
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