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Abstract  
SARS_Cov2 know everyone now a day due to its effects not only healths also economically and at the 
movement pandemic of all the time in lockdown most of the diabetes patients are suffer with COVID-19. 
Across the world 30% to 60% of diabetes patients suffered with COVID-19 with various regions, so 
diabetic patients have more mortality because COVID-19 virus is to effect on sever acute respiratory 
syndrome in that scenario lungs can damage more. Some diabetic patients have balance glycemic profile 
during corona virus outbreak. In this paper discussed on the outstanding of COVID-19 and diabetes 
patient’s historical data that can implemented using machine learning model with 98% of result using 
Random forest and XGBoost algorithm and dataset downloaded from kaggle. Here we are cross 
validated data with chest x-ray image and historical data of patients 1628 members information with good 
accuracy. Machine learning techniques are used for implementation of risk factor identification and cross 
validation of dataset. 
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INTRODUCTION   
COVID-19 disease showing higher dangerous information on inconveniences in 
individuals with hypertension. On early exploration china and the U.S. shows that 
hypertension is the most regularly divided prior condition between those hospitalized, 
influencing between 30% to half of the patients. Other ailments included malignant 
growth, diabetes, or lung sickness. In Italy, a report said that over almost 100% of 
individuals who had kicked the bucket from the infection had one of these conditions 
and 76% of them had hypertension [1]. A portion of the exploration shows that 
individuals with hypertension are all the more marginally successful pass on with Covid-
19. The overall papulation twice risks with high blood pressure. 
Passing during hospitalization likewise was expanded in those with hypotension. 
Despite age, comorbidity illnesses, and COVID-19 seriousness, having gentle 
hypotension on landing in the crisis office was related with a multiplying of in-emergency 
clinic mortality. This novel COVID-19influences the lungs and causes influenza like side 
effects and pneumonia. It was first announced in China in late 2019 and has since 
spread around the world. This flare-up has now been delegated a pandemic. Medical 
emergency to close to observe diabetic patients with COVID-19 to prevent elderly age 
and people with any age certain medical conditions with chronically diseases [2]. 
That more coordinated age and consistent illnesses increase danger of genuine 
COVID-19 is clinical incredible drive. All the more certain information is required, yet it is 
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essential that such information be likely unfathomable, because the social results of 
certifiable information during a pandemic ought to be carefully considered [3]. 
Pandemics hurt social orders; social orders respond by means of searching for 
purposes yet close to by giving out blame [4]. Type 2 diabetes and weight are a genuine 
model. Both are related with shame and shaky yet dreadful speculations (eg, that they 
are cultivated by lacking constraint), by the lay public, yet besides by clinical idea 
professionals [5]. Indeed, the UK government truly prescribed that people should shed 
pounds to "rot strain on instructed specialists and escorts in the NHS [National Health 
Service], and save their chance to treat other got out and delicate patients", which is a 
glaring depiction of a flourishing development system that draws on culpability and 
shame [6]. I would add only that there is no insistence at all that any such technique is 
conceivable. 
Whereas diabetes seems to there is no similarity link to SARS-CoV-2 prediction 
sensitivity, it was associated to severity of disease, prevalence ARDS, ICU 
hospitalizations, and mortality [7]. Similar previous studies type1 DM can cause children 
and youth under age of 25 [8,9]. In COVID-19, individuals with helpless blood glucose 
control had higher casualty rates than the people who have very much controlled blood 
glucose levels [10]. Patients with blood glucose levels somewhere in the range of 3.9 
and 10.0 mmol/L had a lower passing rate and those with blood glucose levels over 
10.0 mmol/L. With high blood glucose levels, the glycemic highlights foresee the clinical 
result, demonstrating a more extended clinic stay and a more noteworthy death rate 
[11]. Clinical proof recommends that better blood glucose the executives further develop 
results in patients with numerous organ injury and brings down death rates in COVID-19 
patients [12, 13]. 
In this paper first part explain about introduction and how severity will occur diabetes to 
COVID-19. And second part given to model and next two parts are implementation and 
resultant of data [14]. 
 
1. BACKGROUND WORK 
We combined "pediatric,""childhood,""children,""youth," or "adolescent" with "COVID-19" 
or "SARS-CoV-2" and "diabetes." We searched "COVID-19" or "SARS-CoV-2" and 
"diabetes" with "pregnant,""pregnancy," or "gestational" for the pregnancy section. We 
emphasized high-quality clinical trials in the race section by searching "COVID-19" or 
"SARS-CoV-2" and "race,""black,""Indian,""Mexican," or "Asian."We additionally did a 
sub seekthe use of term "diabetes." Older age is a massiveriskissue for excessive 
COVID-19, observedwith the aid of using deprivation, non-white origin, male sex, and 
persistent clinical problems [15]. Vaccination as well as other protection strategies can 
lead to causal interpretation and the development of new treatment. 
As per the researcher knowledge somebody require injection for diabetes to control and 
un controls types of diabetes. If type1 Diabetic can control using insulin injection but 
type2 Diabetes may not control because this type of diabetes can cause without 
knowing symptoms it may take long time to identity and living with lifestyle management 
or lifetime medication [16]. This type of diabetes some common symptoms are tired, 
angry, pain, unsleeping, etc.., it will take risk for diagnosis based on lab values. When 
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too much blood sugar can cause life seriousness. T1DM can destroy the immunity 
system by mistake and can manage using insulin injection, they are dependent. And 
Gestational diabetes can identify after delivery or pregnancy along with prediabetes 
may or may not progress in diabetes. Risk factors for type2 diabetes are age, family 
history, being overweight, not exercising regularly, race and ethnicity, pregnancy, low 
HDL cholesterol and being a smoker etc., Using machine learning technique, we are 
implemented data with basic models. 
 
 
 
Figure 1:  
 

Support Vector Machine classification 
 

 
The Machine learning is used to diagnose diabetes and COVID-19 in the patients by 
their medical records, as we will use the patient’s historical datasets by implementing 
SVM algorithm to build our model. The major symptoms of COVID-19 include high 
fever, dry cough, sore throat, difficulty in breathing and it could easily spread from one 
individual to another through air contamination which occurs due to cough or sneeze, 
Personal contact, contaminated objects, mass gathering. We can prevent this COVID-
19 by washing our hands frequently; wearing a face mask regularly, avoiding contact 
with sick people and always covering cough or sneeze with hands. Furthermore, around 
422 million people worldwide have diabetes, most of them living in low- and middle-
wage countries, and 1.5 million people who overlook it are directly attributed to diabetes 
each year [17]. Both the number of cases and the frequency of diabetes have risen 
steadily in recent years. 
There is limited data available to determine the COVID-19 and DM similar outcomes. 
Respective 451 patients are suffering from COVID-19 with Diabetes and Hyperglycemia 
as per the report of U.S. medical research that people with uncontrolled Hyperglycemia 
had longer length of stay and higher mortality compared with individuals without 
polygenic disorder or uncontrolled symptom. Another audit examination of people TDM2 
from China declared especially controlled blood glucose associated with additional 
created brings about corrupted patients. All the more horrendous illnesses may achieve 
people who have more difficulty in managing their blood glucose levels, so the casual 
instrument behind associations between all the more terrible tangled COVID-19. 
Based on U. K. study reported that diabetes has singly relationship with advanced 
threat to dearth increased with advanced HbA1c has compared with people without 
diabetes[1]. PWD reported that HbA1c>7.5 (MML/ spook) hand an advanced chance in- 
sanitarium death those with HbA1c 10 compared with HbA1c 6.5 – 7 acclimated HR2.19 
(95 CI1.46 –3.29) for type 1 diabetes, 1.62 (95 C1 1.48 –1.79) for type2DM: in cases 
with type 2 diabetes, a significant difference was also detected when comparing HbA1c 
values>7.MML spook) to the reference order). This data suggests that diabetes control 
previous to the infection has a part to play in COVID-19 issues. In discrepancy, a 
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French experimental study in PWD rehabilitated with COVID-19 didn't find an 
association between long- term glucose control and COVID-19 issues but had a lower 
sample of data. 
 
3. PROPOSED METHODOLOGY   
COVID-19 has disrupted health-care administrations, as well as access to 
pharmaceuticals and supplies in some circumstances. Other national crises have 
already shown that such disruptions can bring to the worse diabetes consequences 
events [16,17]. Eating healthy and exercising are two cornerstones of diabetic self-
management that can help individuals with diabetes and those with cardio metabolic 
multi comorbidites avoid even worse outcomes. Despite the fact that the COVID-19 
writing is discussing the problem, the widespread disruption poses a serious threat to 
both: In a survey of PWD in the United States, more than respondents stated that their 
slim down currently less sound, and half report exercising[18]. 
COVID-19 might have disintegrated health-care services, and also access to 
contraceptives and inventories in some cases. Scientific proof from other public 
extremities shows that multiple dislocations can lead to worse diabetes challenges both 
during and after the event. Diet and physical activity are predicated on diabetes tone-
operation and can lower the risk of rapidly deteriorating issues in PWD and those with 
cardio metabolic multi comorbidities [19]. Though the COVID-19 literature has to 
address the epidemic, it raises huge disruption to both the U. S. check of PWD plant 
and over a third of replies published their diet is now less healthy and partial report 
exercising less [20]. Anxiety and despair are anticipated to rise as a result of the current 
epidemic and social insulation, which could contribute to lower drug adherence and 
worsening threat factor control. 
We are working on a Project which deals with the study of finding out the characteristics 
and severity of diabetic and COVID-19 patients which includes the concept of 
Comorbidity using the Machine Learning models. As we already know that Diabetes is a 
chronic, metabolic disease which usually occurs due to the elevated levels of glucose in 
the blood. Well, from past 2 years, the coronavirus disease created significant 
challenges for the people and healthcare systems across the world. This is considered 
to be one of the deadliest diseases which is caused by severe acute respiratory 
syndrome that belongs to a family of RNA viruses. COVID-19 pandemic has affected 
the Social, Psychological and emotional health across the world. It has infected both 
men and women in equal numbers, but comparatively women had really serious 
complications than men who suffered from the virus. Furthermore, our project also takes 
into consideration about the gender differences in the etiology of COVID-19 pandemic.  
Also, we will first classify the data set of our list of patients clearly according to their 
genders i.e male and female. Later, particularly in females, we detect if there is any 
pregnancy involved in them, basically if they are pregnant or not. If yes, they are 
pregnant, then we consider their historical health check-ups and data with which it is 
known if the patient is diabetic or not. Obviously, patients who are pregnant and also 
have Diabetes are prone to major health risks than the patients who are not diabetic 
[20]. Factors that affect both men and women in particular include their personal habits 
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such as smoking, alcohol consumption or even the exposure to the crowd for longer 
period of time. To compare with, men smoke a lot than women which ultimately affects 
their individual health.  
 

 
Figure 2: Different age group defect with severity of COVID-19 mortality rate. 

 
3.1 During the Covid-19 Pandemic Challenges for Women with Diabetes 
These are the challenges that women mostly face which are categorized broadly into 3 
major types which include, 
PSYCHOLOGICAL- Fear and anxiety, sleep disturbances, depression, stress eating. 
SOCIAL- Increased domestic workload, professional workload, loss if income. 
BIOMEDICAL- Lifestyle modification, access to healthcare and medications. 
As we now are aware of the above factors that are listed, at this point of time a question 
arises which says on How can one prevent these? So, in most of the cases 
considerably, Prevention is better than cure. COVID-19 virus has more dangerous for 
sustainable woman who are facing pregnancy time along with old age people. 
Therefore, it is always important for a person to take these preventive steps such as to 
take care about the following aspects [21]. 
*Healthy food and nutrition 
*Exercise and physical activity 
* Right amount of Sleep 
* Access to healthcare facilities and clinic visits 
* Psychological health 
* Access to medications 

 
4. EXPERIMENTAL RESULTS  
Support vector machine: SVM is the one of the supervised most popular machine 
learning algorithm for regression and classification of data. Using this algorithm, we are 
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classifying the data based on patient COVID-19 and DM symptom to detect the severity 
of disease. 
XGBoost Algorithm: This is one of the Gradient Boosted Decision Tree Algorithm to 
speed up and performance of two different ways to boost design the data to give up 
perfect result with parallel and distributed computing based on deep consideration in 
terms of systems optimization machine to classify the data and recreated to provide 
accurate and scalable result. 
 

Algorithm of XGboost comparative model 
Step 1. Prediction of initial data Fo(x)=Ho(x) 
Step 2. We calculate prediction of all data points Ĝ=G-Fo(x) 

Step 3. Train the model to detect the similarity Sm=G2/(H+⋋) 
Step 4. a. Our data will have split into two partition based on oxygen level of diabetic 
and covid-19 
Step 4.b. We train 80% data and test 20% data in 1627 recorded file and spilt (n-1)/2 
concepts. 
Step 4.c. To calculate similarity along with gain constrains x≤0 
Step 4.d. Max_depth value 95≤0 

       (1) 

Step 5. Output value Sm-weight=           (2) 

 Gain of weight                   (3)
    

           

Step 6. To compare the normal value with sever value to defect the loss of function 

    (4) 

Decision Tree Algorithm: DT is structure of flow chart to design and chose the right path 
identification, we are classifying the dataset using DT to split data with ASM (Attribute 
Selection Measurement) attribute and that attributes are decision node and breaks the 
dataset into smaller subsets along started tree building by repeating this process 
recursively until one of the child reach the condition. 

      (5) 

 
4.1 RESULTS 
In this paper we are implanted by two different dataset results one of the dataset is 
chest x-ray data results of covid-19 that is who are effected with COV2 and Diabetes 
and another dataset is historical dataset in this full history of data is added with 4months 
observation and real time record information of diabetic patients age, gender and 
diabetic health parameter along with COIVD common symptom of body temperature, 
oxygen levels, fatigue, blood sugar levels we observed by day to day with different type 
of patients like comorbidity conceptual patients also. Here we observe that when normal 
person effect with corona it’s have more chance to recover even that person may be old 
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aged but old aged people and pregnancy patients who are suffered with diabetic and 
COIVD there is more chance to hospitalization. So based on that data we are 
implemented results using machine learning models are SVM, LR, Random forest, 
XGBoost, along with Decision tree algorithm to get the exact predicted result of 98.86% 
of accuracy. 

Table1: CORAD Vs RT-PCR infection values 
CORAD1 NO NORMAL <98  ABOVE 85% 

CORAD2 LOW MILD <100.4 FEVER MILD TO MODERATE: 
81% 

CORAD3 INTERMEDIATE MODERATOR >100.4 FEVER MILD TO MODERATE: 
81% 

CORAD4 HIGH SEVER >100.4 FEVER SEVER:14% 

CORAD5 PCR HIGH SEVER >102.4 FEVER CRITICAL:5% 

 
Table 2: Some major attribute with resultant of patients 

Chest X-Ray Mean Std.Dev. Median Minimum Maximum 

Age(years) 57.0 11.5 58.0 27.0 90.0 

TSFE0(years) 32.4 10.9 31.0 3.0 65.0 

Exposure 
duration(years) 

21.3 10.1 20.0 <1 53.0 

Cumulative 
exposure(fiber 
years) 

42.2 129.5 4.9 <1 2331.4 

Smoking(pack 
years) 

19.7 22.5 14.0 0 136.5 

Low-dose MDCT 

Age(years) 65.8 6.1 65.5 41.0 84.0 

TSFE0(years) 41.2 7.4 41.0 20.0 57.0 

Exposure 
duration(years) 

29.8 7.5 30.0 4.0 46.0 

Cumulative 
exposure(fiber 
years) 

78.6 216.6 18.0 <1 2558.2 

Smoking(pack 
years) 

43.2 27.9 41.0 0 118 
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Table 3: 15rows and1628 columns with feature attributes 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3: K mean values of accuracy XGBoost and Random Forest Algorithm 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4: Individual attribute effects on Comorbidity 
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Figure 5: Risk analysis of Covid-19 and Diabetes 
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Figure 6: Correlation Heat map of attributes 

 
Figure 7: Confusion matrix to predict the moderate accuracy using ML algorithms 



Tianjin Daxue Xuebao (ZiranKexueyuGongchengJishuBan)/ 
Journal of Tianjin University Science and Technology 
ISSN (Online):0493-2137 
E-Publication: Online Open Access 
Vol:55 Issue:03:2022 
DOI10.17605/OSF.IO/HMT8S 

 

March 2022 | 260 

 

 
Figure 8: Random Forest Confusion Matrix 

 
5. CONCLUSION   
We find that the COVID-19 and DIABETIC Mellitus some common symptoms, which 
gives the fast severity growth to COVID-19 disease mild symptoms to sever symptoms. 
Here commonly taken body temperate <35.Co and breathing level O2< 60%, blood 
glucose level>120bp along with other symptoms also considered here to measure the 
severity and risk factor of patients who are sever and more chance to hospitalize, 
sometime it may take to mortality also. These papers mainly focus on comorbidity 
concept whose suffer with primary to secondary disease to take severity and risk factor 
of life. Therefore, clinician should consider potential risk analysis for symptom 
aggravation of management to evoke prior treatment for diabetic patients. Our study 
has some limitation to identify the risk factor and severity of patients every stage to 
consider how to change day to day variation of asymptomatic-mild-moderator-sever-
high sever, these levels taken only patients who are suffered with diabetic with COVID-
19. 
The feature scope this paper is to studies with larger number of dataset with different 
types of diseases to take the chance of mortality and hospitalization. 
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