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Idea: 
• Develop and provide stakeholders with intelligent decision support tools based on 

the collection and analysis of student health data; 
• Develop of the student digital health profile; 
• Transform raw information obtained from various heterogeneous sources into 

knowledge and recommendations that support the decision-making process. 

Introduction 

Contingent of Al-Farabi KazNU students by region of residence 

 The health of young people is a key factor in the 
intellectual, economic, and political reserve of 
society. 

 Demographic situation in Kazakhstan: youth (age 
14-29 years) make up only 19.6% of the 
population. 

 The period of adaptation at the university is a 
difficult stage associated with a new 
environment, establishing social connections, 
adapting to a new regime and learning 
environment. 



Examples of Digital Health Platforms 

https://nccd.cdc.gov/YouthOnline 

Youth Risk Behavior Surveillance System 



Examples of Digital Health Platforms 

 

https://www.siemens-healthineers.com/insights/news/digital-platforms-in-healthcare 

https://www.who.int/health-topics/adolescent-health#tab=tab_1 https://www.cdc.gov/healthyschools/about.htm 



Contribution of our research 

 
 Creation of a digital aggregator of questionnaire data with the 

Data Mining of health indicators and disease risk factors based 
on the international classification of functioning, disability and 
health. 

 A system for integrating data extracted from various heterogenic 
sources based on cloud technology. 

 Digital profile of a student’s health integrated with the 
university’s LMS. 

 Highlighting key indicators for assessing the student’s quality of 
life. 



Road map to Student Healthcare 

  
Arrival at the 
university 
 
 

 Taking surveys 
 
 
 

Automatic data 
processing and 

SDHP generation 
 
 

Physical 
examination  

 
 
 

Additional 
examination if 

abnormalities are 
detected 



 
 

Demand analysis 

User 
Research 

Confidentiality 

Regularity 

Availability 
Survey 

Interviews 

https://health.economictimes.indiatimes.com/news/health-it/the-role-of-digital-healthcare-platforms-in-innovation/85061877 



 
 

Data Sources 



 
 

Questionnaires 
  name or direction of the 

questionnaire 

description 

1 “Nutrition" block This questionnaire contains questions regarding the eating habits of students. It allows you to assess how healthy 

and balanced nutrition students prefer, including the level of consumption of fast food , fresh fruits and 

vegetables, as well as the importance of drinking water and PN. 

2 Block "Night-time screen use and 

social media" 

This questionnaire focuses on students' nighttime screen use (e.g., smartphones, tablets, computers) and their 

social media activity. Such a survey will help determine how common the behavior is, whether addiction is 

present, and how it may affect sleep and mental health. 

3 Block "Family History" Contains questions regarding hereditary factors and diseases in students' families. 

4 Block "Allergy and respiratory 

health" 

This questionnaire contains questions related to their state of the respiratory system, the presence of allergies 

and breathing problems. This will allow us to assess the prevalence of respiratory diseases and allergies among 

respondents. 

5 Block "Genitourinary system" It will identify possible problems associated with the bladder, kidneys and other organs. 

6 Block "Post-Covid Syndrome" This questionnaire contains questions regarding possible consequences and symptoms after suffering from 

COVID-19. It will help understand how people cope with post-Covid syndrome and whether it affects their overall 

health 

7 Block "Mental health" This block includes questions related to the general mental health of students, as well as symptoms of anxiety 

and depression. It also includes the GAD-7 scale and the Beck scale , which assess the level of anxiety and 

severity of depressive symptoms. 



Data Privacy, Security and 
Confidentiality 
• Protection of Student Health 

Information 
• Compliance with Regulations 
 

Validation of the Questionnaire 
Carrying out survey with focus groups 
for improvement of questionnaire and 
correction of questions 
 

https://assess.com/test-score-reliability-validity/ 
https://assess.com/predictive-validity 
https://assess.com/content-validity-in-assessment/ 



Structure of modules for data collection 



Work structure for creating and receiving responses to downloaded 
questionnaires 



Activity interface with questionnaires 



Physical examination 



UML use case diagram of Student Digital Health Profile 



Student Digital Health Profile 

http://hinfo.kz/ 



 Integration of separate data sets into a single dataset, 
representing each student with a unique row, and each question 
or characteristic with a unique column. 

 Identify columns with missing values using standard data analysis 
tools. Using imputation methods to handle missing values. 

 Convert responses to numeric format using one-hot and label 
encoding methods for compatibility with analytical tools. 

 Outlier detection and processing: Using boxplot and Z-score 
methods to identify outliers. Correct or retain outliers depending 
on the nature of the data. 

 Bringing numerical data to a common scale to prevent any feature 
from unduly influencing analytical models. 

 Removing duplicate entries to ensure each student response is 
unique. 

 Anonymize responses to sensitive questions, ensure data security, 
and use only aggregated, anonymized data in analysis. 

Data Preprocessing and Cleaning Assessment of the Influencing on  
Selected Factors 
 Application of machine learning (logistic regression) to determine the 

influencing factors on the quality of life of students. 
 Iterative selection of main factors (k ranging from 20 to 140) using 

ANOVA F-value to assess their association with the target variable. 

ML for Assessment Key Factors Influencing on Quality 
of Student Life (I) 
To quantify the overall well-being of students, we developed an aggregated "Student Well-being Score". This score was calculated 
using the responses to the questions encompassing both physical and mental health indicators. The questions ranged from 
psychological feelings such as anxiety, worry, irritability, fear, and feelings of failure or guilt to perceptions of self-image, ease of 
work, and interpersonal interest. Physical symptoms and conditions such as sleep quality, tiredness, appetite and weight changes, 
as well as health concerns, were also considered. 



- shift coefficient ( intercept), which represents the value of the dependent variable when all 

independent variables are equal to zero 

- regression coefficients that determine the weight or importance of each independent variable 

- independent variables (features) used to predict the dependent variable 

- the dependent variable (target variable) for which we predict values.  

In our case, quality of life can be assessed by: 

ML for Assessment Key Factors Influencing on Quality of 
Student Life (II) 

𝑌 = 𝑏0 + 𝑏1𝑥1 + 𝑏2𝑥2 +⋯+ 𝑏𝑛𝑥𝑛 

𝑏0 

𝑏1, 𝑏2, … , 𝑏𝑛 

𝑥1, 𝑥2, … , 𝑥𝑛 

𝑌 

These coefficients determine the importance and direction of influence of each independent variable on the dependent variable. 

𝑌 = 3.08𝐸 − 01 ⋅ 𝑥1 + 1.28𝐸 − 01 ⋅ 𝑥2 + 6.40𝐸 − 02 ⋅ 𝑥3− 9.06𝐸
− 04 ⋅ 𝑥4 + 8.99𝐸 − 01 ⋅ 𝑥5 + 3.84𝐸 − 01 ⋅ 𝑥6 + 3.32𝐸 − 01
⋅ 𝑥7 + 2.86𝐸 − 01 ⋅ 𝑥8 + 8.47𝐸 − 02 ⋅ 𝑥9+ 5.42𝐸 − 01 ⋅ 𝑥10
+ 6.73𝐸 − 01 ⋅ 𝑥11− 3.51𝐸 − 01 ⋅ 𝑥12− 1.42𝐸 − 01 ⋅ 𝑥13
+ 4.39𝐸 − 01 ⋅ 𝑥14− 1.78𝐸 − 02 ⋅ 𝑥15+ 9.88𝐸 − 01 ⋅ 𝑥16
− 1.05𝐸 + 00 ⋅ 𝑥17 + 2.47𝐸 − 01 ⋅ 𝑥18+ 5.18𝐸 − 01 ⋅ 𝑥19
+ 1.73𝐸 − 01 ⋅ 𝑥20− 5.44𝐸 − 01 ⋅ 𝑥21− 5.85𝐸 − 02 ⋅ 𝑥22
− 1.47𝐸 − 01 ⋅ 𝑥23− 2.49𝐸 − 01 ⋅ 𝑥24+ 7.47𝐸 − 01 ⋅ 𝑥25
+ 1.09𝐸 + 00 ⋅ 𝑥26+ 5.71𝐸 − 01 ⋅ 𝑥27− 5.69𝐸 − 02 ⋅ 𝑥28 



Key Factors Influencing on Quality of Student Life 
Coefficient( bn ) Question ( Xn ) 

 

3.08E-01 How many ml of sugary carbonated drinks do you consume per day? 

1.28E-01 How often do you eat food prepared outside the home?' 

6.40E-02 Do you eat red meat (beef, horse, lamb)? 

-9.06E-04 What do you do if someone smokes in the premises of a hospital, clinic, dormitory, university? 

8.99E-01 How often do you go to the dentist for a preventive checkup?', 

3.84E-01 How often do you change your toothbrush?', 

3.32E-01 Do you eat fish (tuna, cod, herring, perch, carp, zander, trout, salmon, sturgeon)?, 

2.86E-01 How many times a day do you brush your teeth?', 

8.47E-02 How do you feel about alcohol?, 

5.42E-01 How many days of the week do you usually eat fresh vegetables and herbs?', 

6.73E-01 Do you have any special food preferences?', 

-3.51E-01 Disability group (if applicable)\n', 

-1.42E-01 How often do you eat during the day?', 

4.39E-01 Do you have a chronic illness?\n', 

-1.78E-02 How often do you use energy drinks (Red Bull, Dizzi , Adrenalin, Gorilla, etc.) during the day?, 

9.88E-01 How salty is your regular food?', 

-1.05E+00 What's in your lunch?', 

2.47E-01 Do you have extra work? Write if there is additional work', 

5.18E-01 How often do you eat lunch?', 'What is included in your breakfast?', 

1.73E-01 How many days of the week do you usually eat fresh fruit?', 

-5.44E-01 Do you use iodized salt when cooking at home?, 

-5.85E-02 How do you feel about smoking?', 'What goes into your meals?', 

-1.47E-01 Have you ever had food poisoning?\n! If there is poisoning, describe in what conditions (for example, a student 

dormitory)!', 

-2.49E-01 What time do you have dinner?', 

7.47E-01 Do you feel pain in your upper abdomen?', 

1.09E+00 How often do you eat breakfast?', 

5.71E-01 How many liters of clean water do you drink per day? (excluding soups, tea, coffee, sugar drinks)', 

-5.69E-02 Is there a temper?' 

Accuracy of the logistic regression model for 
various numbers of features 

 Positive coefficients of the logistic regression model for 
each question indicate a relationship between a high 
level of response to the question and an increased 
likelihood of a positive outcome, negative coefficients 
indicate the opposite. 

 The analysis showed that the 27 factors most influencing 
the quality of life of students are related to eating habits 
and lifestyle. Proper nutrition significantly affects the 
physical and psychological state of students. 

At the first stage, 544 students from different faculties of Al-Farabi Kazakh 
National University completed a survey. Participation was voluntary, data 
confidentiality was provided. 



The students can securely 
store and track their medical 
records within the digital 
health profile. This feature 
allows them to easily access 
important health 
information, such as 
vaccination records and 
previous medical diagnoses, 
whenever needed . 

Schedule Appointments 

The digital health profile 
enables students to schedule 
appointments with 
healthcare providers directly 
through the platform. This 
feature streamlines the 
appointment booking 
process, making it more 
convenient and efficient for 
students to access the care 
they need . 

Students receive 
notifications through the 
digital health profile system 
to stay informed about 
upcoming appointments, 
reminders, and important 
health updates. This feature 
helps students stay proactive 
in managing their health and 
ensures they never miss 
important healthcare-related 
information. 

Key Features 

Store and Track Medical 

Records 

Receive Notifications 



Lays the foundation 
for a healthier and 
more sustainable 
society in the future. 

Youth is the future of 
the nation 
Healthy students can 
become more productive 
members of society in the 
future.  

Medical researchers can 
use this data to identify 
trends in student health, 
identify risks, and develop 
more effective treatments. 

Key Benefits 

Sustainability 
More Data for 
Research 

Healthy students usually have better concentration and learning ability 

The digital profile allows students to track their health indicators, which promotes 
proactive health care. 

The system can be configured to monitor the spread of diseases among students and 
promptly take the necessary measures to prevent the spread. 
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