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Abstract: Type 2 diabetes is a chronic disease that affects many people worldwide and, if left untreated, can lead to more severe 

health issues. Specific factors can increase a person’s risk of developing type 2 diabetes; screening tests are essential to identify 

these factors. Machine learning can use electronic health record data to help detect risk factors earlier. The systematic literature 

review explored strategies that healthcare informatics leaders use to implement and effectively manage machine learning using 

electronic health record data for earlier diagnosis of type 2 diabetes. Medical Literature Analysis and Retrieval System and 

Cumulative Index to Nursing and Allied Health Literature Plus with full text were used to search for research-related articles to 

help answer the research question while using the Preferred Reporting Items for Systematic Reviews and Meta-Analyses as a guide. 

Twenty relevant articles enabled results to answer the research question. The five primary themes that appeared from the literature 

analysis of the articles were artificial intelligence and machine learning have predictive capabilities to help manage type 2 diabetes; 

data mining can be used to find other diseases commonly found in patients with type 2 diabetes, machine learning can look at 

laboratory data to early screen for type 2 diabetes, machine learning can help develop more personalized treatments plans for 

patients with type 2 diabetes, and machine learning can look for medications already on the market that might help treat type 2 

diabetes. All five themes used electronic health record data. The findings implied that machine learning could be a valuable tool to 

help diagnose type 2 diabetes early, but more research needs to be done to determine which specific data points will lead to the best 

results. 
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1. INTRODUCTION  

By the year 2040, it is predicted that diabetes, a chronic 

metabolic disorder, will have a significant impact on 

approximately 642 million individuals [1]. Type 1, Type 2, and 

Gestational are the three main types, and 90% of these patients 

have type II diabetes [1]. Hypertension, age, and obesity are 

some of the factors that can increase a person’s risk of 

developing diabetes [2]. Identifying risk factors for diabetes 

early on is crucial because left untreated, it can cause damage 

to organs such as kidneys, nerves, and blood vessels [1]. 

Type 2 diabetes can typically be expected to develop in 

patients with these risk factors as they get older and live a 

specific lifestyle [2]. Screening tests determine if a patient 

currently has the risk factors for type II diabetes [3]. Screening 

tests look for chronic hyperglycemia in patients by looking at 

impaired glucose tolerance and impaired fasting glycemia [4]. 

Healthcare data is constantly changing, so healthcare 

informatics leaders need to develop strategies to analyze these 

tests and learn how they relate to the risk factors [5].  

 Machine learning has been used to detect diabetic risk 

factors at an earlier stage of diagnosis [2]. Machine learning 

can look at electronic health record data for type 2 diabetic 

patients and find similar patterns in patients with risk factors 

or positive screening tests for the disease [5]. The computer 

will learn the critical patterns, potentially leading to better 

diagnostic tests [6]. However, health informatics leaders need 

more appropriate strategies for implementing and managing 

machine learning using health data. This systematic literature 

review explores practical strategies that healthcare informatics 

leaders use to implement and effectively manage machine 

learning using electronic health record data for earlier 

diagnosis of Type II diabetes. 

2. METHODS 

Google Scholar was the first resource to search for articles 

that would help develop a research topic. The articles were 

then narrowed down further to create the research question; 

what strategies do healthcare informatics leaders use to 

implement and effectively manage machine learning using 

electronic health record data for earlier diagnosis of type 2 

diabetes? The literature was searched further using Medical 

Literature Analysis and Retrieval System (MEDLINE) and 

Cumulative Index to Nursing and Allied Health Literature 

(CINAHL) Plus with full-text databases following the Boolean 

Searching research guides [28]. The methods phase followed 

five basic steps. These steps include finding studies related to 

the research topic, screening for inclusion and exclusion 

criteria, capturing specific data, using that data to help answer 

the research question, and then stating the findings [27].  
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 The academic databases were searched by using the 

keywords electronic health record, machine learning, and type 

2 diabetes. These keywords helped find the articles needed to 

answer the research question. For an article to meet the 

inclusion criteria, it had to have been (a) published between 

2019 and 2023, (b) written in the English language, (c) full text 

only, (d) peer-reviewed journal articles, and (e) specifically 

focus on the use of machine learning in electronic health 

systems to help diagnose type 2 diabetes early. When all the 

inclusion criteria were met using the MEDLINE database, it 

resulted in 13 articles. The CINAHL Plus with a full-text 

database resulted in 7 articles. See Figure 1 for more details. 

 

3. RESULTS 

The fundamental research question was, what strategies do 

healthcare informatics leaders use to implement and 

effectively manage machine learning using electronic health 

record data for earlier diagnosis of type 2 diabetes? An 

established process for the literature search, selection of 

articles, and data analysis process outlined in the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses 

(PRISMA) guidelines [27] was followed to ensure a sound, 

systematic literature review occurred. By searching each 

database, MEDLINE and CINAHL Plus., 45 articles were 

collected. From this selection of articles, 20 studies were 

observed as relevant to address the research question (see 

Figure 1); by carefully assessing each study’s summary 

findings, a conclusion was made to include or exclude each 

article. Table 1 shows the titles and summaries obtained from 

the final selected articles. 

 

 

 

 

Figure 1 

Flow Diagram 

 

 

 

  

 

 

 

 

  

 

 

 

 

  

     

 

 

 

2019-2023 

Peer-reviewed, Full text, 

English 

Germane to the Topic 

Electronic health record 

AND machine learning 

AND type 2 diabetes 

n = 81 

n = 59 

n = 16 

n =13 

2019-2023 

Peer-reviewed, Full text, 

English 

Germane to the Topic 

Electronic health record 

AND machine learning 

AND type 2 diabetes 

 

n=70 

n =53 

n = 29 

n =7 

 

CINAHL Plus with full text 

20 

MEDLINE  

Table 1 

Summarized findings of the literature. 

Title Findings 

[1]  

Application of Artificial 

Intelligence in Discovery and 

Development of Anticancer 

and Antidiabetic Therapeutic 

Agents. 
 

Artificial Intelligence (AI) and machine learning have 

predictive capabilities and are used to help manage diabetes 

in patients. These prediction models can help detect diabetic 

risk factors and reshape diabetes prevention measures. This 

can be done using electronic health record data.  

[2]  

Connections between Various 

Disorders: Combination Pattern 

Mining Using Apriori 

Algorithm Based on Diagnosis 

Information from Electronic 

Medical Records 
 

The Apriori algorithm was used in the data mining of an 

Electronic Medical Record (EMR) database to look at 

patients with one disorder and see if that disorder puts them 

at risk for one or more other disorders. Type 2 diabetes is an 

example of a disorder that is seen with other disorders. 

Using this type of algorithm is a strategy to help prevent 

these types of disorders. This type of algorithm was good at 

determining the correlation of disorders but not causality.  

[3]  

Use of Machine Learning and 

Routine Laboratory Tests for 

Diabetes Mellitus Screening 
 

Patients may not be aware they have diabetes when they 

have no symptoms. These patients might not be screened for 

diabetes, but they are having other routine laboratory tests 

completed. Machine learning models use these routine 

laboratory tests to determine if a patient’s glycated 

hemoglobin values might be within a range, putting them at 

risk for diabetes. This type of screening tool could be used 

so patients know early on they need further testing to 

determine if they have or are at risk for diabetes.  

[4]  

Potential value and impact of 

data mining and machine 

learning in clinical diagnostics. 
 

Data mining and machine learning have been used on 

electronic health records to determine the risk for type 2 

diabetes. Certain values such as age, physical activity, and 

family history help with these predictions. HbA1c and IL-6 

can help diagnose Type 2 diabetes but is not good at 

diagnosing prediabetes.   
 

[5] Automation and artificial 

intelligence in the clinical 

laboratory. 

 

Machine learning and artificial intelligence have been used 

to predict the management of pre-diabetes and type 2 

diabetes. These predictions helped determine new and 

already known risk factors.  

[6] Diabetes care: is big data 

the future? 

EHR comprises large datasets, and it can be challenging to 

get quality information. A type of machine learning called 

[7] The future 

of diabetes education 

 

Specific algorithms and machine learning can help create automatic 

systems and provide standardized education. These systems can be 

used to provide more personalized treatments for type 2 diabetic 

patients. These computers should not replace human interactions but 

could help with efficiency.  

[8] Identification of 

repurposable drugs 

with beneficial 

effects on glucose 

control in type 2 

diabetes using 

machine learning 

The EHR records of patients who had just started type 2 diabetes 

medication were reviewed and analyzed using machine learning. This 

method showed that α1‐adrenoceptor antagonists can help control 

glucose levels in type 2 diabetes, so other medications might be 

beneficial in treating type 2 diabetes.  

[9] A novel method 

for causal structure 

discovery from EHR 

data and its 

application to type-2 

diabetes mellitus 

This article looked at new methods to find new causes of type 2 

diabetes. This was done by looking at EHR data to help develop 

clinical decision support tools. This can help in finding new ways to 

diagnose type 2 diabetes.  

[10] On 

using electronic 

health records to 

improve optimal 

treatment rules in 

randomized trials. 

 

This article looked at the use of machine learning in an EHR record 

and compared it to non-EHR methods. The EHR method was used to 

look at type 2 diabetic patients and find insulin treatments specific to 

that patient. The individualized machine learning methods did not work 

as well as looking at all the type 2 diabetic patients collectively.  
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 After reviewing all 20 articles, the data was classified into 

five shared themes. The themes are directly associated with the 

research question, and that information is listed below in an 

affinity matrix (Table 2) to calculate how often these themes 

occurred in the reviewed literature. The five common themes 

are: (a) artificial intelligence and machine learning have 

predictive capabilities to help manage type 2 diabetes when 

using EHR data, (b) data mining used to look at other diseases 

seen in patients with type 2 diabetes using EHR data, (c) 

machine learning used to look at laboratory data on an EHR 

system to early screen for type 2 diabetes, (d) machine learning 

using EHR data could assist in developing more personalized 

treatment plans for patients with type 2 diabetes, (e) using 

machine learning to look for medications already on the 

market that might help treat type 2 diabetes. 

 

 

The research findings showed that 55% of articles showed 

evidence that artificial intelligence and machine learning could 

use EHR data to predict and manage type 2 diabetes [1, 4, 5, 

6, 9, 10, 11, 12, 13, 18, 19]. 10% of the articles provided proof 

that data mining can be used to identify other diseases seen in 

patients with type 2 diabetes when using EHR data [2, 17]. 

10% of articles documented that machine learning can be used 

to look at laboratory data within an EHR system to help screen 

for type 2 diabetes earlier on [3, 14]. 20% of articles provided 

evidence that machine learning of EHR data helped assist in 

[11] Prediction of 3-year risk of 

diabetic kidney disease 

using machine learning based 

on electronic medical records. 

 

A new model called LightGBM uses machine learning and 

the EMR to analyze patients with type 2 diabetes and normal 

albumin in the urine and determine their risk for diabetic 

kidney disease. This model appears to have the potential to 

help diagnose that risk.  

[12] Predicting unplanned 

medical visits among patients 

with diabetes: translation 

from machine learning to 

clinical implementation. 

 

Machine learning was used in an EHR system to determine 

why patients with type 2 diabetes might show up to a clinic 

visit unexpectedly. Certain data points, such as HDL and BP, 

contributed to the increased risk. This is an example of using 

a predictive type of model to help manage type 2 diabetes.  

[13] A model-agnostic 

approach for understanding 

heart failure risk factors 

Machine learning was used on an EHR database to 

determine the risk of type 2 diabetic patients developing 

heart failure. The method used appeared to be more accurate 

than other methods used in the past.  

[14] Identifying myoglobin as a 

mediator of diabetic kidney 

disease: a machine learning-

based cross-sectional study. 

 

Machine learning was used on EHR data to discover if 

certain biomarkers, such as serum myoglobin can be used to 

identify type 2 diabetic patients at risk for diabetic kidney 

disease earlier on. This method could benefit patients in the 

future, but only if the serum myoglobin is at a higher level.  

[15] Personalized treatment 

options for chronic diseases 

using precision cohort 

analytics. 

 

Machine learning was used on EHR data to analyze chronic 

diseases such as type 2 diabetes to find other treatment 

options. This method might help create individual-type 

treatments for these patients in the future.  

[16] Development and 

implementation of patient-level 

prediction models of end-stage 

renal disease for type 2 

diabetes patients using fast 

healthcare interoperability 

resources 

This article discovered that future studies need to be done to 

analyze how machine learning can use EMR data to predict 

if type 2 diabetic patients are at risk of developing end-stage 

renal disease within five years of diagnosis. These methods 

could help determine treatment early on to decrease that risk.  

[17] Comorbidity clusters 

associated with newly 

treated type 2 diabetes mellitus: 

a Bayesian nonparametric 

analysis. 

This article used machine learning to analyze what other 

chronic diseases patients with type 2 diabetes are likely to 

have, especially early on in diagnosis. This method appeared 

to be beneficial in identifying those diseases.  

 

[18] Assessment of 

medical management in 

Coronary Type 2 Diabetic 

patients with previous 

percutaneous coronary 

intervention in Spain: A 

retrospective analysis 

of electronic health 

records using Natural 

Language Processing. 

 

This review looked at a technology called EHRead® to identify 

patients with type 2 diabetes using specific variables such as lab 

results and medical history. This method was able to positively 

identify patients with this disease. 

[19] Machine 

learning and 

deep learning predictive 

models 

for type 2 diabetes: a 

systematic review. 

 

Machine learning was used to analyze data to help discover 

patients with type 2 diabetes and their risk for problems. The 

proper methods need to be used to determine the right data.  

[20] Matched Learning 

for Optimizing 

Individualized Treatment 

Strategies Using 

Electronic Health 

Records  

This article looked at the use of machine learning on large EHR 

records to discover specific treatment methods for patients with 

type 2 diabetes. This method could determine new ways of 

treating the disease.  

 

 

 

Table 2 

Frequency of occurrence in the literature. 

Theme Occurrences 

 

Instances of 

Attributes (n) 

Percentage 

(%) 

Artificial 

intelligence 

and machine 

learning have 

predictive 

capabilities to 

help manage 

type 2 diabetes 

when using 

EHR data 

1, 4, 5, 6, 9, 

10, 11, 12, 13, 

18, & 19 
 

n=11 55% 

Data mining is 

used to look at 

other diseases 

seen in 

patients with 

type 2 diabetes 

using EHR 

data 

2, 17 n=2 10% 

Machine 

learning is 

used to look at 

laboratory data 

on an EHR 

system to early 

screen for type 

2 diabetes.  

3, 14 n=2 10% 

Machine 

learning using 

EHR data 

could assist in 

developing 

more 

personalized 

treatment plans 

for patients 

7, 15, 16, & 20 N=4 20% 
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developing a more personalized treatment plan for patients 

with type 2 diabetes [7, 15, 16, 20]. Finally, the data showed 

that 5% of the articles mentioned machine learning to look for 

medications already on the market that could help treat type 2 

diabetes, and the data was extracted from an EHR system [8]. 

4. DISCUSSION 

The study aimed to determine what strategies healthcare 

informatics leaders use to implement and effectively manage 

machine learning using electronic health record data for earlier 

diagnosis of type 2 diabetes. The systematic literature review 

drew on 20 peer-reviewed journal articles from 2019 to 2023 

to analyze types of electronic health record data for earlier 

detection and diagnosis of type 2 diabetes. The research 

uncovered five primary themes, which included artificial 

intelligence and machine learning having predictive 

capabilities to help manage type 2 diabetes when using EHR 

data, data mining used to look at other diseases seen in patients 

with type 2 diabetes using EHR data, machine learning used to 

look at laboratory data on an EHR system to early screen for 

type 2 diabetes, machine learning using EHR data could assist 

in developing more personalized treatment plans for patients 

with type 2 diabetes, using machine learning to look for 

medications already on the market that might help treat type 2 

diabetes. The data is taken from an EHR system, using the 

EHR System to find new ways of diagnosing type 2 diabetes. 

Approximately 55% of the articles demonstrated that 

artificial intelligence and machine learning have predictive 

capabilities to help manage type 2 diabetes when using EHR 

data [7, 10, 11, 12, 15, 16, 17, 18, 19, 24, 25]. Numerous 

scholars identified that artificial intelligence and machine 

learning models were able to detect risk factors in type 2 

diabetic patients and could be done through the extraction of 

essential data points such as age, physical activity, and family 

history [7,10,11,12,15,16,17,18, 19, 24, 25]. In contrast, other 

data sets, such as HbA1c, helped diagnose patients with type 2 

diabetes but were subpar at predicting pre-diabetes [10]. As 

such, health informatics leaders should continue to research 

which data points will aid in predicting risk factors earlier on 

to help prevent or decrease the number of patients with type 2 

diabetes. 

         Approximately 10% of the articles revealed that data 

mining using EHR data could discover other types of diseases 

that type 2 diabetes patients are prone to having [8, 23]. Data 

mining can use algorithms and follow other models to group 

specific disorders in diabetic patients [8, 23]. The algorithms 

employed were beneficial in determining correlations but had 

issues discovering causality [8]. Correlation is the first step in 

recognizing which disorders are most seen in patients with 

type 2 diabetes which could lead to finding a cause to prevent 

these comorbidities.  

          In 10% of the articles, machine learning was used to 

find laboratory data on an EHR system that matched most type 

2 diabetes patients to help screen the disease [9, 20]. The 

laboratory data used was extracted from routine tests and have 

led to discovering specific biomarkers specific to diabetic 

patients who end up with diabetic kidney disease [9, 20]. Some 

models could not locate suitable biomarkers for patients with 

diabetic kidney disease, but machine learning has helped 

determine which data points can [20]. Providers can use this 

information to discover which laboratory tests are critical in 

screening for potential type 2 diabetes [9]. 

         In 20% of the articles, it was found that personalized 

treatment plans could be developed for type 2 diabetic patients 

by using machine learning with EHR data [13, 21, 22, 26]. 

Machine learning can examine the data from groups of patients 

and find similarities to the current type 2 diabetic patient being 

treated [21]. However, machine learning should not substitute 

direct interaction between patients and their providers [13]. 

Patients with type 2 diabetes may share similar symptoms but 

react differently to treatment; ultimately, the patient should be 

treated individually. 

         Approximately 5% of articles found that machine 

learning could use EHR data to discover approved medications 

using different indications to treat type 2 diabetes [14]. Such 

as a patient with type 2 diabetes might already receive 

treatment with non-diabetic medicines that help control 

glucose levels [14]. In contrast, these benefits are specific to 

patients on the medication to treat a different disease. So, it is 

difficult to know if the same benefits would occur for someone 

with only type 2 diabetes, not having the secondary condition 

[14]. This method of researching other medication use 

methods could help find new ways of treating type 2 diabetes 

[14]. 

 Healthcare informatics leaders successfully found 

strategies to implement and effectively manage machine 

learning using electronic health record data for earlier 

diagnosis of type 2 diabetes. One example of a strategy used 

was an Apriori algorithm that successfully identified other 

disorders patients with type 2 diabetes can develop [8]. 

Another strategy is using machine learning models to look at 

routine laboratory data points such as hemoglobin values, and 

this is a successful screening tool to diagnose type 2 diabetes 

earlier on [9]. Thirdly, a type of machine learning called deep 

learning is a strategy that can remember past predictions, 

which could help find information from large datasets that can 

be important in diagnosing type 2 diabetes earlier [12]. The 

results from these strategies are helpful tools in developing 

future screening methods for early diagnosis of type 2 diabetes.  

         There were a few limitations when it came to writing 

this research article. The articles chosen were done over twelve 

weeks to complete the research. The practical time frame 

meant that articles had to be sifted on time, and the articles 

reviewed could have been more specific to a geographic 

location. Health informatics leaders might manage machine 

learning differently depending on what part of the country they 

are in, and which diseases are more prevalent. The keywords 

used in the search were electronic health record, machine 

learning, and type 2 diabetes. Applying similar words might 

have brought back varying results. These limitations were 
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minimized by choosing terms that would bring back quality 

articles to answer the specific research question. This method 

allowed for an appropriate number of studies to research that 

could be managed within twelve weeks. 

         In the future, researchers could use this information 

to help use machine learning in preventing other chronic 

diseases. If these methods work specifically for managing type 

2 diabetes, then those processes can be mirrored to help in 

other areas of medicine. These tools are stepping stones to 

improving healthcare overall. 

5. CONCLUSION 

This systematic literature review explored strategies that 

healthcare informatics leaders use to implement and 

effectively manage machine learning using electronic health 

record data for earlier diagnosis of type 2 diabetes. Machine 

learning has successfully detected health information from 

electronic health record data to help manage type 2 diabetes. 

However, there is a lot more that needs to be learned. The 

findings implied that machine learning could be a valuable tool 

to help diagnose type 2 diabetes early, but more research needs 

to be done to determine which specific data points will lead to 

the best results. 
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