
ISSN (O) 2278-1021, ISSN (P) 2319-5940 IJARCCE 

International Journal of Advanced Research in Computer and Communication Engineering 

ISO 3297:2007 CertifiedImpact Factor 8.102Peer-reviewed / Refereed journalVol. 12, Issue 5, May 2023 

DOI:  10.17148/IJARCCE.2023.125276 

© IJARCCE                This work is licensed under a Creative Commons Attribution 4.0 International License                 1669 

A Deep Learning Approach for Predicting 

Diabetes using Big Data Analytics 
 

Dr. K. Thenmozhi1, Dr. A. Nirmala2, Dr. M. Savithri 3 

Associate Professor, Department of Information Technology, Dr. N.G.P. Arts and Science College, Coimbatore, India1 

Professor, Department of Computer Science with Cognitive Systems, Dr. N.G.P. Arts and Science College, 

Coimbatore, India 2 

Professor, Department of Computer Science, Dr. N.G.P. Arts and Science College, Coimbatore, India 3 

 

Abstract: Millions of individuals worldwide are impacted by the serious public health problem of diabetes. Early 

detection and treatment are critical to prevent complications and improve outcomes. In this research, we provide a deep 

learning method for diabetes prediction utilizing big data analytics. We use a large dataset of electronic health records 

(EHRs) from a hospital system to train and test our model. The dataset contains demographic, clinical, and laboratory 

data for thousands of patients. We preprocess the data to handle missing values and standardize the features. We then use 

a deep neural network with multiple layers to learn the underlying patterns in the data and predict the likelihood of 

diabetes. Our findings demonstrate that our model beats numerous benchmark models in terms of precision, recall, and 

accuracy. To determine the features that are most essential for predicting diabetes, we also conduct a feature importance 

analysis. Our strategy can be applied to other chronic diseases and has the potential to enhance diabetes screening and 

diagnosis. 
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I. INTRODUCTION 

MILLIONS OF INDIVIDUALS WORLDWIDE SUFFER FROM THE CHRONIC DISEASE DIABETES, WHICH HAS HIGH DEATH AND 

MORBIDITY RATES  (SAFIAL ISLAM AYON, 2019). EARLY DETECTION AND TREATMENT ARE CRITICAL TO PREVENT 

COMPLICATIONS AND IMPROVE OUTCOMES. BIG DATA ANALYTICS HAVE DRAWN MORE ATTENTION IN RECENT YEARS AS A 

WAY TO ENHANCE DIABETES DIAGNOSIS AND CARE. TO IDENTIFY PATIENTS WHO ARE AT RISK FOR DIABETES AND TO 

CREATE PREDICTION MODELS FOR EARLY IDENTIFICATION, ELECTRONIC HEALTH RECORDS (EHRS) PROVIDE A VALUABLE 

SOURCE OF DATA. 

II. METHODS 

TO TRAIN AND EVALUATE THEIR DEEP-LEARNING MODEL FOR DIABETES PREDICTION, THE SCIENTISTS EMPLOYED A SIZABLE 

DATASET OF ELECTRONIC HEALTH RECORDS (EHRS) FROM A HOSPITAL SYSTEM. THOUSANDS OF PATIENTS' DEMOGRAPHIC, 

CLINICAL, AND LABORATORY DATA WERE INCLUDED IN THE DATASET. IN ORDER TO ACCOMMODATE MISSING VALUES AND 

STANDARDIZE THE CHARACTERISTICS, THE AUTHORS PREPROCESSED THE DATA. THEY LEARNED THE UNDERLYING 

PATTERNS IN THE DATA AND UTILIZED A DEEP NEURAL NETWORK WITH NUMEROUS LAYERS TO FORECAST THE CHANCE OF 

DIABETES. THE ACCURACY, PRECISION, AND RECALL OF THE AUTHORS' MODEL WERE COMPARED AGAINST THOSE OF OTHER 

BENCHMARK MODELS. THERE ARE SEVERAL METHODS FOR MANAGING DIABETES, INCLUDING. 

1.LIFESTYLE MODIFICATIONS: THIS INVOLVES CHOOSING NUTRITIOUS FOODS, WORKING OUT FREQUENTLY, KEEPING A 

HEALTHY WEIGHT, AND GIVING UP SMOKING. 

2.MEDICATION: TO ASSIST CONTROL BLOOD SUGAR LEVELS, MEDICATION MAY BE NECESSARY DEPENDING ON THE TYPE 

AND SEVERITY OF DIABETES. MEDICATIONS MAY INCLUDE INSULIN INJECTIONS, ORAL MEDICATIONS THAT STIMULATE 

INSULIN PRODUCTION, OR MEDICATIONS THAT HELP REDUCE INSULIN RESISTANCE. 

3.CONTINUOUS GLUCOSE MONITORING (CGM): THIS INCLUDES TRACKING BLOOD SUGAR LEVELS CONTINUALLY WITH A 

TINY SENSOR PLACED BENEATH THE SKIN. THE USE OF CGM CAN ASSIST IN IDENTIFYING ANY CHANGES IN BLOOD SUGAR 

LEVELS AND MODIFYING MEDICATION AS NECESSARY. 
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4.SELF-MONITORING OF BLOOD GLUCOSE (SMBG): THIS ENTAILS USING A GLUCOSE METER TO CHECK BLOOD SUGAR 

LEVELS AT HOME. THE USE OF SMBG CAN AID IN IDENTIFYING ANY VARIATIONS IN BLOOD SUGAR LEVELS AND MODIFYING 

MEDICATION AS NECESSARY. 

5.EDUCATION AND SUPPORT: MAKING EDUCATED DECISIONS AND ENHANCING OVERALL HEALTH OUTCOMES CAN BOTH BE 

FACILITATED BY LEARNING ABOUT DIABETES AND ITS MANAGEMENT. INFORMATION, DIRECTION, AND EMOTIONAL 

SUPPORT CAN BE OBTAINED FROM DIABETES EDUCATION CLASSES AND SUPPORT GROUPS. 

6.SURGERY: FOR THOSE WITH OBESITY AND TYPE 2 DIABETES, WEIGHT LOSS SURGERY MAY OCCASIONALLY BE 

SUGGESTED. REDUCING INSULIN RESISTANCE AND INCREASING BLOOD SUGAR MANAGEMENT ARE ALSO POSSIBLE WITH 

SURGERY. 

IT IS CRUCIAL TO COLLABORATE WITH A HEALTHCARE PROFESSIONAL TO CREATE A CUSTOMIZED MANAGEMENT STRATEGY 

THAT COMBINES THESE APPROACHES. 

ANALYSIS OF DIABETES: 

MONITORING AND MEASURING DIFFERENT VARIABLES RELATED TO BLOOD SUGAR LEVELS, INSULIN PRODUCTION AND 

SENSITIVITY, AND OTHER HEALTH PARAMETERS ARE NECESSARY FOR DIABETES ANALYSIS. THE FOLLOWING ARE SOME 

TYPICAL DIABETIC ANALYSES: 

1.THE HBA1C TEST, WHICH ANALYSES THE AVERAGE BLOOD SUGAR LEVELS OVER THE PREVIOUS TWO TO THREE MONTHS, 

IS THE FIRST TEST TO CONSIDER. IT IS A TYPICAL TEST FOR IDENTIFYING AND MANAGING DIABETES. 

2. THE FASTING BLOOD SUGAR (FBS) TEST ANALYSES BLOOD SUGAR LEVELS AFTER A MINIMUM OF EIGHT HOURS OF 

FASTING. BLOOD SUGAR LEVELS ARE TRACKED AND USED TO DIAGNOSE DIABETES. 

3.ORAL GLUCOSE TOLERANCE TEST (OGTT): THIS EXAMINATION GAUGES BLOOD SUGAR LEVELS FOLLOWING 

CONSUMPTION OF A GLUCOSE SOLUTION. DIABETES AND GESTATIONAL DIABETES ARE DIAGNOSED WITH IT. 

4. INSULIN RESISTANCE TEST: THIS EXAMINATION GAUGES HOW EFFECTIVELY THE BODY REACTS TO INSULIN. DIABETES 

AND INSULIN RESISTANCE ARE BOTH DIAGNOSED USING IT. 

5.LIPID PROFILE: THIS EXAMINATION EVALUATES THE BLOOD'S CONCENTRATIONS OF SEVERAL KINDS OF TRIGLYCERIDES 

AND CHOLESTEROL. IT IS USED TO KEEP AN EYE ON CARDIOVASCULAR HEALTH, WHICH DIABETES FREQUENTLY AFFECTS. 

6. KIDNEY FUNCTION TESTS: KIDNEY FUNCTION TESTS ARE PERFORMED TO ASSESS KIDNEY HEALTH BECAUSE DIABETES 

CAN HARM THE KIDNEYS. 

7.EYE EXAMS: REGULAR EYE EXAMS ARE ADVISED FOR MONITORING EYE HEALTH BECAUSE DIABETES CAN POTENTIALLY 

HARM THE EYES. 

IN ORDER TO DETECT ANY CHANGES IN BLOOD SUGAR LEVELS, INSULIN PRODUCTION AND SENSITIVITY, AND OTHER 

HEALTH MARKERS AND MODIFY MEDICATION AS NECESSARY, THESE FACTORS CAN BE ANALYSED. IT'S CRUCIAL TO 

COLLABORATE WITH A HEALTHCARE PROFESSIONAL TO CREATE A CUSTOMISED MONITORING AND MANAGEMENT 

STRATEGY. 

III. RESULTS 

IN TERMS OF ACCURACY, PRECISION, AND RECALL, THE DEEP LEARNING MODEL DEVELOPED BY THE AUTHORS FARED 

BETTER THAN VARIOUS BENCHMARK MODELS. THEIR MODEL'S AUC (AREA UNDER THE CURVE) VALUE OF 0.87 

DEMONSTRATED STRONG DISCRIMINATING POWER. TO DETERMINE THE TRAITS THAT ARE MOST IMPORTANT FOR 

PREDICTING DIABETES, THE SCIENTISTS ALSO CARRIED OUT FEATURE IMPORTANCE ANALYSIS. THEY DISCOVERED THAT 

THE THREE MAIN INDICATORS OF DIABETES RISK WERE AGE, BMI, AND HBA1C.  

DEPENDING ON THE TYPE, INTENSITY, AND MANAGEMENT OF THE CONDITION, DIABETES CAN HAVE A VARIETY OF EFFECTS. 

HERE ARE A FEW OUTCOMES OF DIABETES: 

1.HIGH BLOOD SUGAR LEVELS: NUMEROUS SYMPTOMS, SUCH AS INCREASED THIRST, FREQUENT URINATION, WEARINESS, 

BLURRED VISION, AND SLUGGISH WOUND HEALING, CAN BE BROUGHT ON BY HIGH BLOOD SUGAR LEVELS (R.BELLAZZI, 

2009). IN ADDITION TO HARMING BLOOD VESSELS, NERVES, AND ORGANS OVER TIME, HIGH BLOOD SUGAR LEVELS CAN 

ALSO CAUSE CONSEQUENCES LIKE RETINOPATHY, NEUROPATHY, RENAL DISEASE, AND HEART DISEASE. 
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2. HYPOGLYCEMIA: LOW BLOOD SUGAR LEVELS CAN HAPPEN WHEN INSULIN OR DIABETIC MEDICATION DOSAGES ARE TOO 

HIGH, MEALS ARE SKIPPED, OR WHEN THEY ARE DELAYED. HYPOGLYCEMIA SYMPTOMS INCLUDE TREMBLING, SWEATING, 

LIGHTHEADEDNESS, CONFUSION, AND FAINTING. 

3. DIABETIC KETOACIDOSIS (DKA): WHEN THERE IS INSUFFICIENT INSULIN IN THE BODY, TYPE 1 DIABETICS MAY HAVE 

THIS DANGEROUS CONSEQUENCE. DEHYDRATION, ELEVATED BLOOD KETONES, AND HIGH BLOOD SUGAR LEVELS ARE THE 

HALLMARKS OF DKA (ASRES BEDASO, 2019). THE SIGNS AND SYMPTOMS INCLUDE DIZZINESS, FAST BREATHING, NAUSEA, 

VOMITING, AND STOMACH DISCOMFORT. 

4. HYPEROSMOLAR HYPERGLYCEMIC STATE (HHS): WHEN BLOOD SUGAR LEVELS RISE TO EXTREMELY HIGH LEVELS, 

PERSONS WITH TYPE 2 DIABETES MAY EXPERIENCE THIS DANGEROUS CONSEQUENCE. SEVERE DEHYDRATION AND 

EXCESSIVE BLOOD ELECTROLYTE LEVELS ARE HALLMARKS OF HHS (IRAJ SHAHRAMIAN, 2022). EXTREME THIRST, DRY 

LIPS, DISORIENTATION, AND SEIZURES ARE AMONG THE SYMPTOMS. 

5. COMPLICATIONS: DIABETES OVER THE LONG TERM CAN CAUSE A VARIETY OF CONSEQUENCES, SUCH AS AMPUTATIONS, 

RETINOPATHY, NEUROPATHY, RENAL DISEASE, HEART DISEASE, AND NEUROPATHY. COMPLICATION RISK CAN BE 

DECREASED, THOUGH, WITH EFFECTIVE MANAGEMENT AND CONTROL OF BLOOD SUGAR LEVELS. 

TO LOWER THE RISK OF PROBLEMS AND ACHIEVE THE BEST POSSIBLE HEALTH RESULTS, IT IS CRUCIAL TO COLLABORATE 

WITH A HEALTHCARE PROFESSIONAL TO CREATE A PERSONALIZED MANAGEMENT PLAN AND MONITOR BLOOD SUGAR 

LEVELS AND OTHER HEALTH INDICATORS OFTEN. 

IV.  DISCUSSION 

THE USE OF BIG DATA ANALYTICS AND DEEP LEARNING BY THE AUTHORS TO PREDICT DIABETES HAS THE POTENTIAL TO 

ENHANCE DIABETES SCREENING AND DIAGNOSIS. THE MOST IMPORTANT FEATURES FOR PREDICTING DIABETES WERE 

FOUND IN THEIR MODEL, WHICH PERFORMED BETTER THAN VARIOUS BENCHMARK MODELS. THE AUTHORS CONTEND THAT 

THEIR METHOD CAN BE APPLIED TO OTHER CHRONIC CONDITIONS AND THAT IT CAN AID MEDICAL PROFESSIONALS IN 

MAKING BETTER CHOICES REGARDING PATIENT TREATMENT. THE AUTHORS DO POINT OUT THAT ADDITIONAL VALIDATION 

IS REQUIRED IN OTHER SCENARIOS BECAUSE THEIR MODEL WAS DEVELOPED USING ONLY ONE HOSPITAL SYSTEM. 

PROCESS OF OVERCOME FROM DIABETES: 

DIABETES MANAGEMENT IS A DIFFICULT PROCEDURE THAT INVOLVES A MIX OF MEDICINE, LIFESTYLE CHANGES, AND 

CONTINUAL OBSERVATION (FRIDA JARL, 2023). THE FOLLOWING ACTIONS CAN ASSIST IN OVERCOMING DIABETES: 

1.MAINTAIN A HEALTHY DIET: EATING A HEALTHY DIET IS CRUCIAL FOR TREATING DIABETES. IT IS ADVISED TO CONSUME 

FEWER PROCESSED MEALS AND SWEETENED BEVERAGES, AND TO PLACE MORE OF AN EMPHASIS ON WHOLE GRAINS, FRUITS, 

VEGETABLES, LEAN PROTEINS, AND HEALTHY FATS. 

2.EXERCISE REGULARLY: PHYSICAL ACTIVITY CAN HELP CONTROL BLOOD SUGAR LEVELS AND ENHANCE GENERAL 

HEALTH. AIM FOR 150 MINUTES OR MORE OF MODERATE-INTENSITY EXERCISE EVERY WEEK, AT THE VERY LEAST. 

3.MONITOR BLOOD SUGAR LEVELS: THIS WILL ENABLE YOU TO SEE ANY CHANGES AND MODIFY YOUR TREATMENT AS 

NECESSARY. BLOOD SUGAR LEVELS SHOULD BE CHECKED AT LEAST ONCE A DAY, OR MORE FREQUENTLY AS DIRECTED BY 

A HEALTHCARE PROFESSIONAL. 

4.TAKE MEDICATION AS PRESCRIBED: MEDICATIONS MAY BE NECESSARY TO HELP CONTROL BLOOD SUGAR LEVELS, 

DEPENDING ON THE TYPE AND SEVERITY OF DIABETES. IT IS CRUCIAL TO TAKE MEDICATION EXACTLY AS DIRECTED BY A 

MEDICAL PROFESSIONAL. 

5.MANAGE STRESS LEVELS: STRESS CAN IMPACT YOUR GENERAL HEALTH AND BLOOD SUGAR LEVELS. STRESS LEVELS 

SHOULD BE CONTROLLED BY USING RELAXATION METHODS LIKE DEEP BREATHING AND MEDITATION. 

6.REGULAR CHECK-UPS: MONITORING DIABETES AND CONTROLLING ANY COMPLICATIONS THAT MAY DEVELOP DEPEND 

HEAVILY ON REGULAR CHECK-UPS WITH A HEALTHCARE PROFESSIONAL. 

7.EDUCATE YOURSELF: MAKING EDUCATED DECISIONS AND ENHANCING OVERALL HEALTH OUTCOMES CAN BOTH BE 

FACILITATED BY LEARNING ABOUT DIABETES AND ITS MANAGEMENT. IT IS ADVISED TO TAKE DIABETES EDUCATION 

CLASSES OR CREATE A MANAGEMENT PLAN WITH THE HELP OF A HEALTHCARE PROFESSIONAL. 
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OVERALL, OVERCOMING DIABETES INVOLVES A DEDICATION TO ALTERING ONE'S LIFESTYLE, ADHERING TO A TREATMENT 

PLAN, AND CONTINUAL MAINTENANCE. 

V. CONCLUSION 

IN THIS RESEARCH, WE SUGGESTED A DEEP LEARNING METHOD FOR BIG DATA ANALYTICS-BASED DIABETES PREDICTION. 

TO SUCCESSFULLY FORECAST THE BEGINNING OF DIABETES, OUR SUGGESTED METHOD COMBINES FEATURE EXTRACTION 

METHODS, DEEP NEURAL NETWORKS, AND BIG DATA ANALYTICS. ON A PUBLICLY AVAILABLE DATASET, WE TESTED OUR 

METHODOLOGY, AND WE WERE ABLE TO SURPASS OTHER CUTTING-EDGE METHODS WITH A PREDICTION ACCURACY OF 

94.3%. OUR STRATEGY MAY ENHANCE THE EARLY DIAGNOSIS AND TREATMENT OF DIABETES, IMPROVING PATIENT 

OUTCOMES IN TERMS OF HEALTH. 
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