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ABSTRACT 

When a human body unable to respond to the insulin properly and/or unable to produce the required 
amount of insulin to regulate glucose, it means that the human body is suffering from Diabetes. Diabetes 
increases the risk of developing another disease like heart disease, kidney disease, and damage to blood 
vessels, nerve damage, and blindness. The diagnosis of diabetes using proper analysis of diabetes data 
is a significant problem. This study develops forecasts of the number of people with diagnosed diabetes, 
diagnosed CVD (Cardio-Vascular Diseases) and diagnosed Kidney disease in the Pakistan. A Proposed 
modeling ANN framework is used to generate forecasts by age, race, weight, and sex. The model 
forecasts the number of individuals in each of three states (diagnosed with diabetes, not diagnosed with 
diabetes, and death) in each year using inputs of estimated diagnosed diabetes. Individuals with diabetes 
have increased rates of all forms of cardiovascular (CV) disorders affecting the heart, blood pressure and 
kidney. To compare rates of cardiovascular events among patients with diabetic and nephropathy who 
received conventional antihypertensive as well as the cardiovascular diseases. Artificial Neural Networks 
(ANNs) are usually used as the tools which can help to analyze cause-effect relationships in complex 
systems. On the other hand, when the health sciences faces so many complexity more than any other 
scientific discipline, and in this situation, the large datasets are seldom available. In this case, I show how 
a particular neural network tool, which can be handle the small datasets of experimental or observational 
data as well as it can help in identifying the main causal factors leading to changes in some variable 
which summarizes the behavior of a complex system, for instance the onset of a disease. A detailed 
description of the neural network tool is given and its application to a specific case study is shown. 
Recommendations for a correct use of this tool are also supplied. 

 
INRODUCTION: 
Theoretical Background  
Diabetes Mellitus (DM) also known as simple diabetes, is a group of metabolic diseases 
in which there are elevated levels of sugar in the blood over an extended period of time. 
Diabetes is a life-threatening disease. Diabetes Mellitus (DM) is currently a major issue 
prevalent in the country, which leads to the lifetime complication and heavy healthcare 
costs. Diabetes mellitus appears as a major public health problem in today's world. On a 
global scale, it affects over 371 million people. The 60 percent of Asian people are 
affected by diabetes. According to the World Health Organization (WHO), Pakistan has 
the fourth highest number of people living with diabetes mellitus. In Pakistan, the rate of 
diabetes among men is 10.0%, whereas among women, it is 9.7%. In Pakistan, people 
have been affected by a significant amount of diabetes mellitus. Most people are not 
aware of this deadly disease and as a result, they come to know after facing some 
serious complications in the organs of the body i.e. heart, kidneys, eyes, blood pressure 
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etc. This is because of lack of information about the disease due to which they don’t 
know symptoms that people are not aware of. Diabetes mellitus is categorized into four 
broad categories: type 1, type 2, gestational diabetes, and "other specific type". The 
"other specific types" are a series of a dozen. There are two major types of diabetes 
that are type 1 or type 2. These two different types of diabetes have different effects and 
may be brought about by different factors. Type 1, diabetes patients are insulin-
dependent patients [37], it is a condition that occurs when the pancreas does not 
produce insulin due to insulin. It can develop at any age, but is more common in 
children and youth. Meanwhile, the type 2 is most common in adult and represents 
about 90% of all the diabetes cases. This common condition causes the level of sugar 
(glucose) in the blood to become too high. Hence, it showed an increase in associated 
risk factors. In this thesis, we will explain the number of concurrent analyses of diabetes 
mellitus and their predictions and how to monitor them in the future. The prevalence of 
diabetes mellitus is on the rise in many places around the world. In this article, we state 
that the disease must take into account social, economic, cultural and logistical factors 
in order to achieve optimum disease control. Diabetes is an increasingly prevalent 
disorder that affects individuals of a wide age group around the world. The increase in 
the prevalence of diabetes may also be caused by improved survival and aging of 
individuals and improved disease detection and diagnosis [1]. Diabetes mellitus can be 
controlled through appropriate treatment and compliance with the treatment program. 
As the condition it has proved to be the cause for other health issues, people who are 
diagnosed with diabetes face serious health concerns. Many people who are dealing 
with obesity develop diabetes. It is a disorder of metabolism syndrome that manifests 
itself in high blood sugar. To control over the rapidly increasing number of the patients 
being affected with diabetes mellitus, it is necessary to provide the knowledge about, 
the symptoms however they are affected. The forecasting operation is mandatory to 
prevent the number of cases. Low levels of health literacy are common in the diabetic 
population. There is growing support for the association between limited health literacy 
and numeracy and poorer diabetes outcomes. Patients with diabetes and limited health 
or numeracy literacy are more likely to be less knowledgeable about disease and 
symptom recognition. Analysis for the exploration of this disease is further mentioned 
and how to control the spa in the future. 
1.2. Delinquent Report:- 
Lack of information about the disease and as well as the lack of information About the 
consultants the main problem. It is necessary to aware them which will result in 
preventing this disease. Diabetic patients and their relatives are not all around educated 
and proficient about diabetes mellitus and its treatment. 
1.3. Investigation Goals:- 
The purpose of this paper is to analyze the data of the patients and by Looking into the 
previous collection of data, which will led the study to predict the affection in upcoming 
time of the country. This will make the organizations to set the criteria in order to 
prevent this disease. [2] 
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1.4. Investigation Enquiries:- 
Health literacy is “a reflection of the complex interface between a patient’s Ability, it is 
imperative in any department to inform the people about the health, what the harms are 
and what the benefits are:[3] 
1.5. Significance of the Study:- 
This research document comments on the diabetic patient. When the Patient’s and 
relative's information about diabetes mellitus and its treatment has been resolved, 
medical services suppliers will understand what sort of data to give diabetic patients and 
their relatives. It will help them to develop a positive perspective on the sickness and its 
treatment. It gives a long analysis of diabetes. A vast discussion on how to control over 
time by fore-casting. The discoveries of this examination will redound to the advantage 
of the general public thinking about that assumes with significant job in science and 
innovations nowadays. [4] 
 
2.0 LITREATURE REVIEW 
This study is composed on the research of Diabetes mellitus, which is a metabolic 
abnormality in which there is a lack of use of glucose and therefore a state of high blood 
sugar may occur and if the case become more complex, it may cause diabetic 
retinopathy which is increasingly becoming a problem. This study develops predicts of 
the number of people with diagnosed diabetes, diagnosed CVD (Cardio-Vascular 
Diseases) and diagnosed Kidney disease in the Pakistan as well  Pakistan is 
experiencing a strong increase in the prevalence of diabetes There are many reasons of 
being affected, as being affected of all forms of cardiovascular (CV) disorders affecting 
the heart, blood pressure and kidney. Diabetes mellitus (diagnosed with diabetes, not 
diagnosed with diabetes, and death) by looking into it, the research has classify the 
information according to each year’s information respectively by using Multilayer 
perceptron’s chains. The above mentioned model is used on WEKA software. The 
Multilayer perceptron chain processes for describing the current state fully captures all 
information that could influence the future course of the process. [5] 
2.1 Hypothetical Basis: 
This study’s data is analyzed on WEKA using Multilayer perceptron chain.  
A Multilayer perceptron chain is a set of discrete random variables with Multilayer 
perceptron properties. The thesis main goal is to predict the number of people by 
analyzing the details from the history data [6] 
2.2 Empirical Research:- 
As, Diabetes is one of the fastest growing public health problems which leads to 
numerous serious complications. This study consider creates figures of the number of 
individuals with analyzed diabetes, analyzed CVD (Cardio-Vascular Infections) 
and analyzed Kidney malady within the Pakistan Proposed 
modeling system is utilized to create figures by age, race, weight, and sex. The WHO 
estimated that Pakistan will have an increase from 4.3 million in 1995 to 14.5 million in 
2025.As, Pakistan is facing a rapid increase in the prevalence of diabetes, this research 
study has evaluated the data by working on WEKA software using Multilayer perceptron 
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chain, which predicts the range of the increasing amount of the people being affected by 
diabetes as well as the prevalence of this disease. [6] 
2.3. Proposed Conceptual Framework:- 
The study consisting of the affected people with diabetes mellitus. Every age of people 
being affected with the above mentioned types of diabetes in which it also leads the 
person to nephropathy.  There are severe cases of marked hypergolic caemias 
associated with diabetes gives rise to serious vascular complications. This study 
proposal is framed on the future forecasts by evaluating the affected number of people 
in different forms of structures which will bring it in the prevalence in future with the 
evaluated ratio. [7] 

Table 2.0 Conceptual Frame work 
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2.3 Impediment of Diabetic Disease:- 
 
Diabetes is a systemic disorder that affects most organs of the body, especially blood, 
heart, teeth, vessels, kidneys and eyes. There are three major types of diabetes namely 
type 1, type 2 and gestational diabetes. Various complications may emerge as a result 
of diabetes, which incorporate the taking after: 
 

 Cardio-Vascular Disease:- 
Cardio-vascular diseases (CVD) are a group of disorders of the heart and Blood 
vessels. Constant hyperglycemia and dyslipidemia influencing the blood 
vessels may be a major cause of atherosclerosis [8]. Cardiovascular infections are 
the foremost common cause of mortality in diabetic patients. 

 Diabetic Nephropathy: 
Nephropathy could be a malady of the kidneys caused by harm to the small blood 
vessels or to the units within the kidneys that clean the blood. 
It influences individuals with sort 1 and sort 2 diabetes, and hazard increments with 
the term of the malady and other chance variables like tall blood weight [30]. 

 
2.4. Hypothesis Development:- 
The thesis evaluates how to prevent the people to be affected by diabetes. The study 
forecasts the affected people in different categories as the people affected with 
diabetes, diagnosed CVD (Cardio-Vascular Diseases) and diagnosed Kidney disease in 
the Pakistan. This research concludes the average number of people on account of the 
past data of affected number of people in Pakistan. The probability conveyance of 
the following state can as it were be decided by the current state, and none of 
the past occasions within the time arrangement are related to it. 
 
LITERATURE REVIEWS 

In 2021, J. Jeyaranjani, T. Dhiliphan Rajkumar, T. Ananth Kumar introduced the 
"Coronary heart disease using the effective ANN model". Their research work focuses 
on improving existing divisions in an effective way of selecting a feature. This reduces 
the error rate and increases the accuracy of the prediction model. Among all the 
supervised learning algorithms, the neural network is found in the active model of the 
problem of isolation. Therefore, this work uses the Neural Network model to accurately 
predict the stage of heart disease using functional features. To prove the authenticity of 
the proposed model, performance is measured. Performance analysis parameters are 
accurate, sensitivity, specificity, accuracy, error rate. As a result of these parameters, 
the proposed system is found to be an effective decision-making system for physicians 
in predicting the stages of heart disease [9] 

In 2021, Shinichiro Hasegawa, Daisaku Yamada, Hidenori Takahashi, Kei Asukai, 
Takeshi Omori, Hiroshi Wada, Chu Matsuda, Masayoshi Yasui, Masato Sakon, Hiroshi 
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Miyata presented the "Investigation of the Influence of Pancreatic Surgery at the 
Beginning of Opposition Diabetes". in their study they also investigated three different 
groups (a total of 403 patients) performing pancreatectomy. Of those, 275 patients 
without preoperative DM were investigated for NODM risk factors. Fifty-four patients 
without a preoperative DM of another group were evaluated for 24-hour C-peptide 
excretion (24-hr CPR). To evaluate the impact of pancreatic surgery on DM treatment in 
patients with preoperative DM, 74 patients were investigated. In all of those patients, the 
pancreatic volume in the pre- or postoperative images was tested to measure the 
volume of the restored pancreatic. [9] 

2021, Hilde Kristin Refvik Riise, MSN; Gerhard Sulo, MD, PhD; Grethe S. Tshela, MPH, 
PhD; Jannicke Igland, PhD; Ottar Nygard, MD, PhD; Stein Emil Vollset, MD, DrPH; Ann-
Charlotte Iversen, PhD; Rigmor Austgulen, MD, PhD; Anne Kjersti Daltveit, PhD 
presented "Incident Coronary Heart Disease After Preeclampsia: The Role of Reducing 
Embryonic Growth, Prenatal Delivery, and Parity". They have learned that preeclampsia 
is a serious pregnancy disorder that is often complicated by a decrease in fetal growth 
or prenatal care and is associated with long-term maternal morbidity and mortality. They 
aimed to explore the association between preeclampsia phenotypes and the risk of 
subsequent heart disease and maternal mortality. [10] 

In 2021, Rosalina G. McCoy, MD, MS; Holly K. Van Houten, BA; Yihong Deng, PhD; 
Pinar Karaca Mandic, PhD; Joseph S. Ross, MD, MHS; Victor M. Montori, MD, MSc; 
Nail D. Shah, PhD presented "Comparison of Diabetes Medicine Used by Adults with 
Business Insurance vs Medicare Advantage, 2016 to 2019". They set up to suggest that 
Medicare Advantage beneficiaries may be less likely than commercial beneficiaries to 
be treated with new anti-diabetic drugs, with significant differences between low-income 
patients. A better understanding of the non-clinical factors that contribute to treatment 
decisions and efforts to promote greater balance in diabetes management seems to be 
needed. [11] 

In 2021, Annalisa Noce, Giulia Marrone, Silvia Urciuoli, Francesca Di Daniele, Manuela 
Di Lauro, Anna Pietroboni Zaitseva, Nicola Di Daniele and Annalisa Romani presented 
"The Use of Olga Olive Oil Compounds for Impaired Disease Management. Chronic 
Kidney Disease ". They have learned that chronic kidney disease (CKD) is one of the 
most chronic and incurable diseases and represents the most important risk factor for 
heart disease and death. The Mediterranean diet, where virgin virgin oil (EVOO) is a 
major source of vegetable oils, represents a type of nutritious food that is useful in the 
treatment of CKD and its combination. They tested two different EVOOs, characterized 
by high (Synergy) and intermediate (Luxolio) content of small polar compounds (MPCs), 
obtained by HPLC-DAD-MS analysis, in 40 nephropathic patients, at a dose of 40 mL / 
per day 9 weeks. They examined the effects of these two EVOOs on kidney function, 
body composition, oxidative stress, and inflammatory conditions, after 9 weeks of use of 
EVOOs (T1) and after two months of cleansing (T2). They observed improvements in 
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renal function biomarkers (glomerular filtration rate, albuminuria, azotemia, uric acid), 
lipid profile, oxidative stress, inflammatory barriers (erythrocyte sedimentation rate, 
active protein with C) and body composition in T1. These health effects were significant 
and continued over time after the Synergy patients' bath. The high content of MPC 
EVOO appears to have anti-inflammatory properties in nephropathic patients and these 
protective actions are maintained over time. [12] 

In 2020, Kamelesh Lakhwani, Sandeep Bhargava, Kamal Kant Hiran, Mahesh M. 
Bundele, Devendra Somwanshi presented the "Predicting Diabetes With the Artificial 
Neural Network and the Pima Indians Diabetes Dataset". In this paper, the automated 
diagnostic system is presented and analyzed. For this purpose, a diabetic dataset 
containing the Three-Layered Artificial Neural Network (ANN) and Pima Indians 
Diabetes is used. In this ANN-based prediction model, logistic-activation for the 
activation of neurons, and the Quasi Newton method is used as a training algorithm. As 
a result the consolidated profit conspiracy and as a measure of the quality of this model 
high profit scores are used. [13] 

In 2020, Abdur Rehman , Atifa Athar, Muhammad Adnan Khan, Sagheer Abbas, Areej 
Fatima, Atta-ur-Rahman and Anwaar Saeed have presented "Modelling, simulation, and 
optimization of diabetes type II prediction using deep extreme learning machine". in their 
study of diabeties patients for adequate analysis of such a fatal disease, techniques 
with a minimum error rate must be utilized. In this regard, different models of artificial 
neural network (ANN) have been investigated in the literature to diagnose/predict the 
condition with a minimum error rate, however, there is a need for improvement. To 
further advance the accuracy, a deep extreme learning machine (DELM) based 
prediction model is proposed and investigated in this research. By using the DELM 
method, it achieves a high level of reliability with minimal error rate. This approach 
shows a significant improvement in results compared to previous research. It is evident 
that during the investigation the proposed method has a very high level of accuracy of 
92.8% and 70% of training (9500 samples) and 30% of testing and validation (4500 
examples). Imitation results confirm the predictable performance of the proposed 
system. [14] 

In 2016, Oluwarotimi Williams Samuel, Grace Mojisola Asogbon, Arun Kumar Sangaiah, 
Peng Fang, Guanglin Li presented "An-sponsored decision-making program based on 
ANN and Fuzzy_AHP predicting the risk of heart attack". In their studies predicting HF 
risk, decision-based systems based on artificial neural networks (ANN) have been 
widely proposed in various fields. In general, these existing programs designed for ANN 
tend to assume that HF traits have a similar effect on risk of acquiring HF. . In this 
study, the 13 most commonly used HF traits were considered and their contributions 
were determined by an experienced cardiologist. And the Fuzzy analytic hierarchy 
process (Fuzzy_AHP) is used to calculate the global weights of symbols according to 
their individual offerings. Then international weights representing symbolic donations 



Jilin Daxue Xuebao (Gongxueban)/Journal of Jilin University (Engineering and Technology Edition) 

ISSN：1671-5497 

E-Publication：Online Open Access 

Vol: 42 Issue: 03-2022 
DOI 10.17605/OSF.IO/TVZCE 
 
 

March 2022 | 43  

 

were used to train the ANN separator to predict HF risks in patients. The effectiveness 
of the recently proposed decision-based support system based on the integration of 
ANN and Fuzzy_AHP methods was evaluated using an online clinical database of 297 
HF patients and compared with that of the standard ANN method. [15] 
  
3.0 MODEL DESIGNING 
Input for neural network could be an Image, numerical data, etc. and this data is present 
in the form of matrix/vectors which is then passed to the input layer and weights should 
be adjusted in order to mimic neural network the expected behaviour. Put a collection of 
machine learning algorithms for data mining operations. Algorithms can be applied 
directly to the database or imported from your Java code. Keep contains pre-processing 
tools for data processing, splitting, retrieving, merging, merging rules, and recognition. 
Here we collect the data from the WHO official data site of Pakistan and apply the ANN 
model work with GUI from the software and develop the model.  
 
 

 
Figure 3.0 MALE DEATH RATE from NCD in Pakistan 
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In figure 3.0 shows the Time series model from Jan 2017 to Dec2020 male death rate 
due to NCD  
Above graph shows that in 2018 its death rate is drop up to 26 and then it rises up 2019 
and in 2020 it have high value as we know that lot of people due to lock down isolated 
in a home therefore it rises lack of physical exercise or other Physical Activity. 
 
 

 
Figure 3.1 Female death rate from NCD in Pakistan 

 
In figure 3.1 shows the Time series model from Jan 2017 to Dec2020 male death rate 
due to NCD Above graph shows that in 2018 its death rate is drop up to 26 and then it 
rises up 2019 and in 2020 it have high value as we know that lot of people due to lock 
down isolated in a home therefore it rises lack of physical exercise or other Physical 
Activity. 
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Figure 3.2 Data NCD patients Died before and after Average time 

 
3D diagram shows that count with average time and desirable output from 2017 to 2020  
Pakistan male and female data of Ncd patients which shows most of the have to Train 
because of lot of figure are False which will be doe later using Multiperception training 
module 
 
3.1 Mathematical Model: 
 
3.1 (a) Multi-perception Model on Male: 
Multi-perception model on male NCD patients in Pakistan From year 2017 to 2020, here 
we are taking the death rate of the patients in moth wise. Therefore we have 36 values 
of this data and we develop the ANN model on that data:   
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Table 3.0 Input hidden and output layer for NCD male Patients in Pakistan 
 

 
 

Figure 3.3 ANN model MALE NCD patients Death Rate in Pakistan 
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Using of input layer of Time and male death rate with weight represent in blue lies and 
grey line in a figure while dark blue shoes that most weighted sum and grey line shows 
light weighted sum here hidden layer activation function is Hyperbolic tangent and for 
output we required 0 and 1 for  which activation function we used Softmax.  
 
 

Parameter Estimates 

Forecaster 

Forecast 

Secreted 
Layer 1 Product Layer 

H(1:1) 
[outputsigna
l=FALSE   ] 

[outputsigna
l=TRUE    ] 

Input Layer (Bias) -3.485   

Time -.129   

Male death 
rate 

10.473   

Secreted 
Layer 1 

(Bias)  -.554 1.017 

H(1:1)  7.213 -7.719 

 
 

Table 3.1 Parameters Estimations for male patients 
 

 
 
 
 
 

Table 3.2 Classification for Male death rate 
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Figure 3.4 Male Death Rate of NCD Patients output Signal sensitivity 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3.5 gaining the output signal for male patients 
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Since testing module we take 5 data set shows in a graph blue one shows false output 
while green shows ture value that’s is 1 in order to make true above figure shows that 
gain in data set is required in percentage to Train the the tested data make it true  
 

 
 

Figure 3.6 lifting the output signal for male patients 
 
Output data set is drop from more than 2.5 lifted data we use 05 grid point to make it 
true initially its drop linearly than increses and than last there data points drop linearly 
and make out put of 1. 
 
 

Model Summary 

Working 
out 

Cross Entropy Error .016 

Stopping Rule Used 1 consecutive 
step(s) with no 

decrease in error 

Trying Cross Entropy Error .57 

Dependent Variable: output signal 

 
Table 3.3 Summary of ANN model on Male NCD patients 
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3.1 (b) Multi-perception Model on Female: 
Multi-perception model on female NCD patients in Pakistan From year 2017 to 2020, 
here we are taking the death rate of the patients in moth wise. Therefore we have 36 
values of this data and we develop the ANN model on that data: 
 

 
Table 3.4 input hidden and output layer for NCD female patients in Pakistan 

 
 

 
Figure 3.7 ANN model FEMALE NCD patients Death Rate in Pakistan 
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Here we induced Time female death rate and one bias function as a input signal here 
female death rate contain dark blue which shows that they have high dependence on 
female death rate only hidden layer use which have a activation function of Hyperbolic 
function since it is sutable of this function while output signal shows that high weighted 
value is lie in 0 which wh have to train and make it 1 for this here e rise Softmax 
activation function  
 

Parameter Estimates for female patients  

Forecaster 

Predicted 

Layer 
2(hidden) Output Layer 

H(1:1) 
[outputsignal
2=FALSE   ] 

[outputsignal
2=TRUE    ] 

Input Layer (Bias) 4.699   

Time -.944   

Female death 
rate 

-10.053   

Unseen Layer 
1 

(Unfairness)  -.409 .398 

H(1:1)  -8.363 8.716 

 
Table 3.5Parameters Estimations for female patients 

 

 
Table 3.6 Classification for female patients 
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Figure3.8 gaining the output signal for female patients. 

 
Here slope of gain are more than 45 degree which shows that it has to train stickily 
because lot of value in a data set are 0 and after two set points required 55 percent to 
train at 90 percent we obtained third data set point and at 04 grid point its meet with our 
desirable out put  

 
Figure 3.9 lifting the output signal for female patients 
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Dtat set of 0 fall from 3.0 initially linearly at 20 percent  and after one data set point 03 
data set drop linearly and meet with 1 at 70 percent  
 
 

 
Table 3.7 Summary of ANN model on female NCD patients 

 
4. CONCLUSIONS & SCOPE OF MODEL 
 
It has been found from the study that in Pakistan NCD average male and female  
patents death rate is about 28.68754 and 23.659 from 2017 to 2020 NCD patients data 
from WHO Taking  36 value  from the data we develop  ANN model. This study found 
out that Cross entropy 0.59 for male patients and 0.55 for female patients. Data set s lie 
between 0-1. Since we know that  where P represent P-value. 

Hence from the above result we found P = 0.55 and 0.57 for male and female patients 
respectively. This give the evidence for our ANN model. Hence model is acceptable as 
there is loss of function are less if we training the further we will found further better 
result. 
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