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Abstract—This research has shown that public hospitals need a 
digitization model that allows the availability of medical records 
for patient medical consultation within a repository that unifies 
their medical information. This article presents MEDREC APP, 
a mobile application aimed at public hospitals of the Ministry of 
Health (MINSA), in order to expedite the immediate obtaining 
of the medical history in digital format, and to visualize their 
medical care. The main function of this solution is based on Optical 
Character Recognition (OCR) as a text extraction process by 
capturing images of handwritten medical history formats and 
registering them within the mobile application in digital format. 
As part of the validation process, indicators were defined, surveys 
and interviews were conducted with our users of the application: 
the medical staff. The results obtained show that the average time 
to obtain a medical history is between 30 and 15 minutes. By 
including the mobile solution to be presented, the time was 
reduced to 6 minutes, which means a reduction of 9 minutes, 
equivalent to approximately 70%. 
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I. INTRODUCTION 

Today, healthcare institutions have a potential to adopt 
different technologies that influence clinical research. Paper 
review can not only become cumbersome but is also subject to 
human error [1]. According to [2], within the national setting, 
the problem presented by the Ministry of Health (MINSA) 
is precisely the management of patient information, in view 
of the fact that most clinical centers still use a handwritten 
clinical history. Thus, in [3] it is stated that a recurrent problem 
in health centers around the world is the lack of initiative to 
carry out digitalization projects. 

 
On the other hand, Law No. 30024 created the National 

Registry of Electronic Health Records (RENHICE), which led 
to the implementation of information systems that will 
safeguard the information in the patient’s medical records [4]. 
Therefore, alternatives such as the Electronic Health Record 
Information System SIHCE (e-qhali) have emerged for certain 
first level health facilities [5]. However, according to [6] the 
Multiannual Investment Programming Office (OPMI) of 
MINSA, in its report on the analysis of gaps in infrastructure 

and equipment in the health sector in recent years, mentions 
that at least 76% of the information systems do not respond 
adequately to the needs of health personnel. 

II. RELATED WORK 

In the present scientific article [7] bases its proposed solution 
on the use of optical character recognition for the preservation 
of historical documents. So, in that sense, the main problem is 
that historical documents can be difficult to read due to paper 
and ink degradation. That is why the authors propose a 
recognition system consisting of three stages: image 
preprocessing, character segmentation, and character 
recognition. In the preprocessing stage, operations are 
performed to improve image quality, such as noise removal and 
contrast enhancement. In the segmentation stage, individual 
characters in the image are identified and separated. In the 
recognition stage, machine learning techniques are used to 
identify the characters and convert them into text. Finally, the 
results achieved an average recognition rate of 98.67%, making 
it effective for ancient historical documents in English. This 
system can be useful for the preservation and analysis of 
valuable historical documents. 

 
In [8], the feasibility of digitization was proposed in the 

aftermath of the COVID-19 pandemic, which meant an 
acceleration in the digital transformation, efficiently storing all 
physical medical records. In summary, the article discusses 
how the digitalization of hospitals has become increasingly 
important due to the need to minimize physical contact. The 
study focused on three hospitals in the Czech Republic and 
analyzed the implementation of digital tools for healthcare, 
such as online consultations, telemedicine, and the use of 
mobile devices for patient monitoring. The authors highlight 
a crucial point regarding the challenges faced by hospitals in 
implementing these technologies, such as resistance to change 
and concerns about data privacy. The study’s results indicate 
that hospital digitalization can be effective in improving the 
quality of healthcare for patients. However, the authors 
emphasize the need for clear policies and strategies to ensure 
the successful implementation of digitalization in hospitals. 

mailto:u201718179@upc,edu.pe


21st LACCEI International Multi-Conference for Engineering, Education, and Technology: “Leadership in Education and Innovation in Engineering in the Framework of Global 
Transformations: Integration and Alliances for Integral Development”, Hybrid Event, Buenos Aires - ARGENTINA, July 17 - 21, 2023.    2 

Likewise, in [9] it is focused that character recognition 
solutions are fully viable for mobile devices being mainly its 
results the scanning of images. In fact, the authors use a 
visualization system called MyOcrTool that is used to generate 
associative images of Chinese characters on smart devices. 
The main aim of the system is to provide an intuitive and 
visually attractive way for students to learn and memorize 
Chinese characters. In the evaluation of the system, a study was 
conducted with 30 participants, and it was found that the system 
significantly improved the students’ ability. Therefore, 
digitalization is not only applied to the healthcare sector but 
also to the field of education. 

Similarly, in [10] analyzed the feasibility of OCR-based 
image scanning for COVID-19 patient records to efficiently 
manage the storage and analysis of medical records. This article 
focuses on the development of a system for extract ing 
medical information from paper forms used in COVID- 
19 assessments. The aim is to automate the data collection 
process to reduce the workload of healthcare professionals and 
improve the efficiency of the healthcare system. The authors 
used image processing and machine learning to extract relevant 
information from the forms, such as the patient’s symptoms, 
medical history, and COVID-19 test results. The effectiveness 
of the system was evaluated using a dataset of real forms, 
and it was found that the system achieved an accuracy rate of 
93.6% in extracting medical information. Like the previously 
mentioned article, it has a positive impact on the digitization 
of documents in the healthcare sector by allowing for faster and 
more accurate data collection. 

In relation to [11] the issue of digitization of handwrit- 
ten characters by applying classification algorithms in image 
processing is addressed, so it seeks to generate identification 
patterns of the numbers and the alphabet with thousands of 
images that can help to train the neural network and thus 
predict and classify the images. Likewise, it is important to 
mention that the architecture it presents is cloud storage using 
mobile devices. The results show that the proposed system 
achieves an average accuracy of 97.8%, making it a viable 
option for handwritten character recognition applications on 
mobile devices. This system has great potential to improve 
the accuracy and speed of text input on mobile devices, which 
could significantly enhance the user experience in a variety of 
applications. Finally, it was analyzed that in [12] performed 
image processing on structured and unstructured documents, 
managing to implement an alignment algorithm to be used by 
any optical character recognition engine. Therefore, the study 
proposes a comparative approach for automatic alignment 
of documents in environments where multiple OCR engines are 
used. This study is of great utility since, based on the results, 
we can have references to apply a specific OCR engine for 
applications that require processing of large volumes of 
documents. 

 

The implementation of digitalization in the healthcare sector 
has been analyzed, and the article [13] aims to improve the 
barriers that exist in the development of digitalization of 
medical information, as well as to enhance resource allocation 
and strategic pathways that benefit both patients and 
healthcare professionals. This research identifies five main 
dimensions of barriers: digitized processes, data sharing, 
infrastructure, regulations, and operational issues. To provide 
solutions, the DEMATEL method and the IRA-NRM model 
were used, revealing that the lack of qualified personnel, non-
standardized data sets, and inadequate understanding of laws 
and regulations were the most significant resistance factors. The 
results of the analysis indicate a need to focus on simplifying 
technological products for practical use by healthcare 
professionals. 

 
One of the main considerations for the use of digitalization 

in hospitals is discussed in article [14], which focuses on 
electronic health records (EHRs) in China and the United States. 
Data from 2007 to 2018 from the Chinese Health Information 
Management Association (CHIMA) and data from 2008 to 
2017 from the American Hospital Association’s Health 
Information The results showed that the average adoption rate 
of sampled hospitals in China increased from 18.6% to 85.3%, 
compared to the increase from 9.4% to 96% in American 
hospitals from 2008 to 2017. The main conclusion is that 
the implementation of digitalization must be gradually 
incorporated to ensure a feasible transition for those working 
with electronic health records. This article [15] presents a set of 
methods for converting historical scans into their textual 
representation for efficient information retrieval with a 
minimal number of manually annotated documents. The 
study focuses on optical character recognition (OCR) and 
various methods for evaluating the localization of elements 
or words on the page. Therefore, the authors assert that it 
is possible to create an efficient OCR system for historical 
documents with a small amount of annotated training data. 

 
III. METHOD 

With the present research we proposed a mobile application 
that is easily accessible and allows our user, the medical staff, 
mainly to digitize and visualize the physical medical records 
of the hospitals of the Ministry of Health (MINSA). The name 
of the solution is MEDREC APP. As a new user you will 
register and log in to the application giving you access to the 
main menu, which you can choose between patient 
registration or medical record registration. 

 
The patient registration is done only once, then you can 

scan the physical document of the medical history, which will 
encrypt the patient’s data, then the medical staff can search for 
the patient either by his full name or by his national identity 
card (DNI).  
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Finally, it will be possible to filter by a specific date in the 
clinical history or the last consultations made to the patient. As 
part of the solution, an integrated backend and frontend 
architecture was proposed to support the final deliverable, 
which is the mobile application. The architecture developed and 
certified will be presented below. 

 

Fig. 1. Integrated architecture 
 
 

A. Test scenario preparation 
For the development of the solution, it was proposed to 

use the design structure of mobile applications attached to 
the Ministry of Health, in that sense, after an analysis, it was 
possible to implement an easy and understandable user 
experience. Likewise, regarding the cloud repositories, a 
benchmarking was performed and after this process Cosmos 
DB was chosen, thus achieving an implementation according to 
our database model, which is NoSQL. 

 
 

Fig. 2. Login interface 
 

For the image processing of character recognition, it was 
done using Azure Form Recognizer, which was coded in the 
backend of the application using the Python programming 
language to extract handwritten text from medical records, 
training it in each execution and thus digitizing the physical 
document. 

 
 

Fig. 3. Image processing monitoring interface 
 
 

Additionally, the framework used was React Native, in order 
to make it cross-platform for Android and IOS operating 
systems, and through the use of JavaScript it allows the 
connection with the backend through secure hypertext transfer 
protocol (HTTPS) connections. 

 

Fig. 4. Image processing monitoring interface 

 
B. Process to follow 

The following methodology was proposed for the validation 
of our final deliverable. 

 

Fig. 5. Validation process 
 

C. Definition of indicators 
The following methodology was proposed for the validation 

of our final deliverable. 
 

TABLE I 
INDICATORS TO TEST 

INDICATORS 

IND01 Average turnaround time in the availability of medical 
records 

IND02 Average time spent searching for patient information 

IND03 Overall percentage of user satisfaction with the 
mobile application 

The table above shows the three proposed indicators for a quantitative 
measurement of the solution. 

 
The purpose of the validation was to get the perspective of 

the users of the application, which is why a rating scale from 
1 to 5 under the Likert scale was used to measure satisfaction 
with the application, as well as response and search times.
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IV. EXPERIMENTAL SETTINGS 
For the validation process, the following requirements will 

need to be taken into account, for which the minimum technical 
details that the smartphone mobile device must have are 
specified. 

• Version: Android 5.0 (API level 21), it is recommended 
to have updated to the latest android version. 

• RAM: 4 GB 

• Camera: 8MP 

• Network: 4G/5G, it is recommended to have a stable 
connection to the Wi-Fi network. 

•  APK: Yes, you will need to install it and grant it all 
the required permissions. For the current version of 
the application (1.0.0) you must have a storage 
space of 65 MB.  

A. Process description 
The development of the mobile application is aimed at health 

professionals working in public hospitals of the Ministry of 
Health (MINSA), which is why the corresponding tests were 
carried out with professionals from the “Maria Auxiliadora” 
Hospital. The activities involved were the explanation of the 
purpose of the registration project, the usability of the mobile 
application and finally the completion of the satisfaction 
survey. The test environment is not limited to a specific 
location, only the smartphone was requested to have a stable 
connection to its internet service provider. Accordingly, a 
mobile device was provided with the Android Application 
Package (APK). 

 
B. Preparation of the surveys 

Because the end users are health professionals, questions 
were developed based on the healthcare environment in which 
the patient’s medical records are most commonly used, so the 
questions allowed us to find out the perception of our users 
through Google Forms. The questions, both quantitative and 
qualitative, will be related to the indicators presented above. 
The results were analyzed and were important feedback that 
was considered for the evaluation of the results. 

 
TABLE II 

Questions to Survey 
QUESTIONS 

Q1 Was it easy to digitize the medical records? 

Q2 How satisfied are you with the MEDREC APP mobile 
application? 

Q3 Compared to the manual search of the physical documents, 
how efficient was the search of the digitized medical records? 

Q4 Do you find the design and flow of the application easy to use? 

Q5 
Do you consider that this application can help in the 
digitization of the Ministerio de Salud (MINSA) medical 
records? 

The table above shows five questions asked to medical professionals in order to 

get feedback on the use of the MEDREC APP mobile solution. 
 

C. Mathematical model 
Given the quantitative data obtained, the use of the 

arithmetic mean will be taken into consideration, which is 
why the respective equation will be used on the results of 
the survey of health professionals on the use of the mobile 
application called MEDREC APP. 

 
It is important to mention that the sample data obtained for 

the calculation of the time averages are in minutes and the 
optimization data is specified as a percentage to two decimal 
places. It is worth mentioning that this mathematical model is 
used to obtain the average value, which is obtained by adding 
up all the data and dividing the result by the total amount of 
data (n), which can be represented as follows: 

 
 
 

 

 
The data will be obtained by means of this formula, which, 

as mentioned above, works directly on the total value. That is 
why for the validation process, this mathematical model will be 
applied on the basis of the survey conducted, taking into 
consideration the application called MEDREC APP. 

 
V. RESULTS 

The following is a summary of the results obtained in the 
surveys conducted for each indicator. 

 
TABLE III 

Satisfaction Survey Results - Health Professional 
Indicators Percentage expected Percentage obtained 

IND01 ≤ 80% 90.8% 
IND02 ≤ 80% 89.3% 
IND03 ≤ 80% 88.4% 

The table above shows the three proposed indicators, the second column 
shows the expected percentage of compliance, the third column shows the 

percentage of compliance of the indicator by the proposed solution. 
 

With the results of the survey, in which 26 health 
professionals participated, whose main requirement was that 
in their daily professional practice they had to complete the 
clinical history by hand, it was verified that the required goal 
was achieved, given that the percentage of compliance with 
each of the defined indicators shows satisfactory compliance. It 
is important to mention that as part of the validation process 
the main condition was that the focus should be on the area 
of medical care for direct consultation with the patient. 

 
For a better understanding, some graphs were elaborated to 

represent the results obtained, thus, in figure 6, it was sought as 
an indicator that the average response time for the availability 
of medical records, at the beginning a maximum value of up 
to 30 minutes was registered, but when the validation process 
was carried out, an average time of 6 minutes was achieved, 
thus establishing a reduction of more than 70 percent, also as a 

(1) 
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percentage obtained from the indicator was 90.8 
percent, achieving to exceed the initially proposed 
objective. 

 

IND 1: Average turnaround time in the availability of medical 
records 

TABLE 4 
Data collected from surveys 

The table above shows the 26 surveys conducted. The second column indicates 
the time in minutes that the medical staff takes to physically obtain the medical 
history. The third column indicates the time in minutes that the mobile solution 
can digitally obtain the medical record. And finally, the fourth column shows the 
time that was optimized by using the proposed solution. 
 

INDICATOR CHART N° 01 
 

Fig. 6. Graph of the average time in minutes for the availability of the 
Medical Record 

 
Along the same lines in figure 7, we looked for an indicator 

for the average patient information search time, which we had 
as a record that the maximum value reached was 15 minutes 
and with the proposed solution it reached an average of 8 
minutes, thus establishing a reduction of more than 50%, also 
the percentage obtained for the indicator was 89.3%, so it was 
also an objective that exceeded expectations. 

 
 
 

 
IND 2: Average time spent searching for patient information. 
 

TABLE 5 
Data collected from surveys 

The table above shows the 26 surveys conducted. The second column shows 
the time in minutes that the medical staff takes to look up the patient's 
information in the physical medical record. The third column indicates the time 
in minutes that the medical personnel search for the patient's information in the 
mobile solution. And finally, the fourth column shows the time that was 
optimized by using the proposed solution. 
 

INDICATOR CHART N° 02 
 

Fig. 7. Graph of the average time in minutes to search for information in a 
patient’s medical record. 

 
Finally, indicator number three, by means of figure 8, the 

general percentage of user satisfaction with the mobile 
application was established, for this we took into consideration 
the likert scale, so from the defined objectives and based on ISO 
25000 to have software quality as a priority, the results obtained 
is on average that the user is satisfied with the application shown, 
highlighting the usability of the same. 
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Fig. 8. Overall percentage of user satisfaction with the mobile application 
 

VI. CONCLUSION 
The data obtained, after the validation process, lead to the result 
that the digitisation of medical records in Ministry of Health 
hospitals is feasible. This was achieved through the solution 
developed MEDREC, whose main objective was the immediate 
availability of medical records in the public health sector, for 
which the data obtained is that the average time recorded was 
30 to 15 minutes and with the solution an average of 6 minutes 
was obtained, thus achieving a significant reduction of 73%, 
with this we are solving not only the time delay in medical care, 
but the patient can have their medical records, in any health centre 
corresponding to MINSA. Likewise, given that priority was given 
to compliance with ISO/IEC 25000, under the pillars of usability 
and efficiency, an average user satisfaction rate of 78% was 
achieved. Finally, it should be noted that Optical Character 
Recognition (OCR) technology was the main means by which 
medical records were digitised, thus being a factual application 
for the automation and reduction of processes, such as medical 
care. 
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