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ABSTRACT 

The act of people collecting their health data through health 

apps on their smartphones is becoming increasingly popular. 

Still, it is difficult for healthcare providers to use this patient-

generated health data since health apps cannot easily share 

its data with the health care providers’ Electronic Health 

Records (EHR). Simultaneously, it is becoming increasingly 

popular to use low-code platforms for software development. 

This thesis explored using low-code platforms to create 

applications intended to collect patient-generated health data 

and send it to EHRs by creating a web application prototype 

with the low-code platforms Mendix and Better EHR Studio. 

During the web application prototype development, the 

developer conducted a diary to capture their impressions of 

Mendix to show how a developer experiences developing in 

a low-code platform compared to traditional programming. 

The result shows that it is impractical to create applications 

intended to collect patient-generated health data with the two 

low-code platforms chosen. The analysis of the conducted 

diary showed that using a low-code platform is 

straightforward but also challenging for an experienced 

software developer. 

Author Keywords 

Low-code, Patient-generated health data, Electronic Health 

Records, Health apps, Citizen developer 

INTRODUCTION 

In today’s world, the possibilities for health data collection 

are seemingly endless. Transitioning from traditional health 

data collection by clinicians, people today are offered a vast 

selection of ways to collect and record their health data. 

Through their smartphones, people have access to thousands 

of applications designed specifically for health monitoring, 

called health apps, that can track various health metrics such 

as blood pressure, pulse, oxygen saturation, and glucose 

levels [1]. In addition, people show an increased interest in 

self-care, making the popularity of health apps surge [2]. 

Despite this, substantial barriers prevent healthcare providers 

and researchers from accessing and using patient-generated 

health data, such as a lack of integration between health apps 

and Electronic Health Record (EHR) used by healthcare 

providers [3]. Additionally, there are issues with healthcare 

providers using different EHR standards that lack 

interoperability, meaning there would be a need for 

integration against not only one but several EHR standards 

for every respective health app. 

A shift is currently in progress in Europe, where healthcare 

providers are changing their EHRs to comply with 

international standards such as openEHR to increase 

interoperability between different EHRs [4]. This shift would 

allow increased information exchange between healthcare 

providers and researchers and simplify integration with 

EHRs for app developers and software providers. 

Concurrently, there is also a shift in the software 

development world with the introduction of low-code 

platforms [5]. Low-code platforms are built with the concept 

of making coding more accessible for the inexperienced. 

These platforms often use visual drag-and-drop features and 

auto-generated code to provide an additional layer of 

abstraction that makes programming more intuitive. 

Following this, a new kind of programmer has been created: 

the so-called citizen developer. Citizen developers are often 

domain experts with limited expertise in software 

development. With the introduction of low-code platforms, 

citizen developers can digitize and automate their work 

environment independently without bringing in an IT expert.  

With these simultaneous shifts, the question has arisen of 

how these two can be combined. Can a low-code platform be 

used to gather the vast amount of patient-generated health 

data out in the world, and can a low-code platform convert 

the data into a format compliant with international standards 

for EHR systems? In addition, how user-friendly would a 

low-code platform be to a citizen developer, such as a 

healthcare provider or a patient?  

AIM 

The first aim of this thesis is to create a web application 

prototype for gathering and standardizing patient-generated 

health data, and by doing so, exploring the feasibility of 

using low-code platforms to create these types of 

applications. 

The second aim is to assess a software developer’s opinion 

of low-code platforms by recording their initial impressions 

while working in a low-code platform. 
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RQ1: Which web application features intended to collect 

patient-generated health data can be developed with low-

code platforms? 

RQ2: What does a software developer experience while 

developing in a low-code platform? 

DELIMITATIONS 

Considering how many health apps are available, only 

Google Fit and FatSecret were selected and used during the 

thesis work. No consideration was given to whether the 

health apps were precise or accurate in their health data 

collection; the emphasis was put on transferring the data 

from the apps into the web application prototype.  Likewise, 

any security or privacy concerns surrounding the health apps 

were not considered.  

The thesis work only included one EHR standard and did not 

attempt to explore all of them.  

Similarly, there are plenty of low-code platforms on the 

market, but only two were used for this thesis - Mendix and 

Better EHR Studio. 

BACKGROUND 

This thesis was conducted in collaboration with the 

Department of Biomedical Engineering of Linköping 

University. The web application prototype was created to be 

used by a research group interested in collecting patient-

generated health data.  

The research group was responsible for defining the 

requirements specification that guided the development of 

the web application prototype. 

THEORY 

This section will begin with a description of health apps and 

the ones used explicitly in this thesis – Google Fit and 

FatSecret, followed by a description of EHRs and the 

standard openEHR. Finally, a description of low-code 

platforms, including information about the platforms used 

explicitly for this thesis, Mendix and Better EHR Studio, as 

well as a brief explanation of the term “citizen developer”, 

will be given. 

Health Apps 

When speaking of health apps, it typically concerns mobile 

health apps, called mHealth apps for short. These apps are 

part of a broader concept – mHealth. The World Health 

Organization (WHO) defines mHealth as “medical and 

public health practice supported by mobile devices, such as 

mobile phones, patient monitoring devices, personal digital 

assistants (PDAs), and other wireless devices” [6]. Thus, 

health apps can be seen as part of a more comprehensive 

 

1.https://play.google.com/store/apps/details?id=com.google.androi

d.apps.fitness  

2 https://developers.google.com/fit/overview   

3.https://developers.google.com/fit/overview#the_fitness_store  

solution to use the ever-evolving mobile technology for 

healthcare purposes. 

Google Fit 

Google Fit is commonly associated with two different things 

– the health app and the open API. 

Google Fitness1 is the full name for the health app provided 

by Google LLC. The health app can track a user’s physical 

activity, steps taken and track their weight, sleep, and pulse. 

A significant feature of Google Fitness is its ability to receive 

and share data to and from other health apps, meaning many 

users may use Google Fitness in conjunction with other 

health apps.  

The Google Fit open API2 enables retrieving the various 

health data stored in a central repository3 maintained by 

Google. The central repository stores health data from 

various apps, which allows the sharing of health data 

between these apps. If an app has permission from Google 

and the user, it can write and retrieve health data to and from 

the repository. 

FatSecret 

FatSecret4 is a nutritional diary where users can log their 

food intake, track their weight, and export their data to 

Google Fit’s central repository. FatSecret was used in this 

thesis to collect data concerning nutritional intake. The 

collected data was exported to Google Fit’s central 

repository and pulled into the web application prototype. 

Electronic Health Records 

An EHR is a digital collection of medical information 

regarding a single patient. This includes, but is not exclusive 

to, things such as the patient’s demographics, history of 

treatment, medications, diagnosis, and lab results [7]. An 

EHR is a longitudinal record intended to follow and 

document a patient’s interactions with the healthcare system 

throughout the patient’s life.  

Apart from storing medical information, an EHR also needs 

to address practicalities such as storing and transmitting the 

medical information securely while ensuring only authorized 

people can gain access to the information [8]. The goal of an 

EHR is to support clinicians in their day-to-day work and 

guarantee the highest quality of care for patients. 

openEHR 

openEHR5 is an open standard providing specifications for 

how EHRs should store, manage, and retrieve health data. It 

is maintained by the non-profit organization openEHR 

International6. At the core of the standard is a two-level 

modeling approach, with a small, consistent reference model 

4.https://play.google.com/store/apps/details?id=com.fatsecret.andr

oid  

5 https://openehr.org/about/what_is_openehr  

6 https://openehr.org/governance/organisational_structure  

https://play.google.com/store/apps/details?id=com.google.android.apps.fitness
https://play.google.com/store/apps/details?id=com.google.android.apps.fitness
https://developers.google.com/fit/overview
https://developers.google.com/fit/overview#the_fitness_store
https://play.google.com/store/apps/details?id=com.fatsecret.android
https://play.google.com/store/apps/details?id=com.fatsecret.android
https://openehr.org/about/what_is_openehr
https://openehr.org/governance/organisational_structure
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as the first level and an ever-expanding collection of clinical 

knowledge captured in archetypes as the second level [9].  

The primary purpose of adopting two layers is to separate 

record-keeping concerns from clinical data, thus 

guaranteeing that medical providers can send and receive 

clinical data to each other, even as the semantics and 

knowledge of the clinical field keep evolving [9]. 

Low-Code Platforms 

The term “low-code” was first used by Forrester Research 

back in 2014 [10]. In their report, they explain that low-code 

platforms are an answer to an evolving IT industry where 

customers are demanding faster development and 

deployment times. Traditional hand-coding cannot keep up 

with the demand, which has made several companies turn to 

low-code platforms as a means of speeding up development. 

Low-code platforms are designed to be intuitive and easy to 

use to allow users to code within these platforms without the 

need for extensive training or education, opening up for the 

potential of deploying citizen developers to perform tasks 

previously done by an IT expert [5, 10].  

The term “no-code” is sometimes used interchangeably or in 

tandem with “low-code”, and the distinction between the two 

is obscure. In general, no-code implies that no hand-coding 

is necessary, while low-code relies on no-code elements such 

as visual drag-and-drop components combined with some 

hand-coding. 

Mendix 

For this thesis, the low-code platform Mendix was chosen as 

the primary development environment for developing the 

web application prototype.  

Its creators describe Mendix as a low-code platform designed 

for mobile- and web application development. It is intended 

to be used by both citizen developers and software 

developers. The creators of Mendix especially stress that 

their platform can be a bridge between these parties and 

allow them to work in unison through Mendix7. 

Mendix combines visual drag-and-drop elements with the 

possibility to customize and extend app functionality through 

hand-coding in Java, JavaScript, and CSS8. The platform is 

designed to support every step of app development, from the 

initial ideation and development to deployment and 

maintenance9. 

 

7.https://www.mendix.com/evaluation-guide/what-is-mendix/  

8 https://www.mendix.com/evaluation-guide/developing-in-

mendix/  

9 https://www.mendix.com/evaluation-guide/app-lifecycle/  

10 https://tools.better.care/sandbox/studio/docs/section/getting-

started/overview  

Better EHR Studio 

Along with Mendix, parts of the low-code platform Better 

EHR Studio were used to develop the web application 

prototype. Better EHR Studio10 is an openEHR-compliant 

low-code platform designed to be used in the healthcare 

sector to make health data collection and management more 

straightforward. 

In Better EHR Studio, users can create health forms in a low-

code environment where they drag and drop different 

widgets11. With these drag-and-drop widgets, a user can 

build various health forms adapted to different clinical 

settings. These health forms can then be filled in with 

relevant information and uploaded to a server, all within 

Better EHR Studio itself12.  A feature that makes Better EHR 

Studio particularly interesting for this thesis is that it uploads 

the information saved in the health form in an openEHR-

compliant format.  

Citizen Developer 

Baumgarten et al. [11] describe a citizen developer as a user 

with no previous background in IT that creates applications 

intended to be used either by themselves or by multiple users. 

Oltrogge et al. [12] use a narrower definition and coin citizen 

developers as people with little to no software background 

that develop software specifically with low-code platforms. 

The most defining feature of a citizen developer is their 

ability for software development without previous software 

experience, rather than what tool they use. Still, considering 

their lack of experience, a citizen developer often requires 

accessible and easy-to-use tools, such as low-code platforms, 

to overcome the knowledge barrier. 

Citizen developers are a possible solution for the ongoing 

digital transformation, where industries need to adapt to an 

increasingly changing digital landscape simultaneously as 

qualified IT personnel is expensive and scarce [13]. 

RELATED WORKS 

Most studies regarding low-code platforms are focused on 

exploring the market of low-code platforms [5, 10, 14] and 

their use for developing applications in industries other than 

healthcare [15, 16]. Only one study could be found where a 

low-code platform has been applied for healthcare purposes.  

The study in question was a case study done by Totterdale et 

al. [17], and their aim was to use the low-code platform 

Mendix to aid in data collection for a research project 

concerning dentistry, which is similar to the aim of this 

study. Overall, Totterdale et al. [17] concluded that using a 

11.https://tools.better.care/sandbox/studio/docs/section/form-

builder/form-builder-started  

12.https://tools.better.care/sandbox/studio/docs/section/form-

builder/preview 

https://www.mendix.com/evaluation-guide/what-is-mendix/
https://www.mendix.com/evaluation-guide/developing-in-mendix/
https://www.mendix.com/evaluation-guide/developing-in-mendix/
https://www.mendix.com/evaluation-guide/app-lifecycle/
https://tools.better.care/sandbox/studio/docs/section/getting-started/overview
https://tools.better.care/sandbox/studio/docs/section/getting-started/overview
https://tools.better.care/sandbox/studio/docs/section/form-builder/form-builder-started
https://tools.better.care/sandbox/studio/docs/section/form-builder/form-builder-started
https://tools.better.care/sandbox/studio/docs/section/form-builder/preview
https://tools.better.care/sandbox/studio/docs/section/form-builder/preview
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low-code platform proved to be both practical and accessible 

to citizen developers, making this thesis’s possible results 

promising. 

 METHODOLOGY 

In this section, the theory behind the methods, 

autoethnography and thematic analysis, will be covered to 

provide the necessary context and understanding before the 

method section of this thesis. These methods were used to 

collect and analyze textual data related to the second research 

question. 

Autoethnography 

Autoethnography is a qualitative research method stemming 

from cultural studies, but that has begun to see application in 

computer sciences [18, 19]. It is a data collection method 

where the researcher is the participant, and the intent is to 

capture insider knowledge about specific experiences, lives, 

or relationships [20]. Autoethnography involves exploring 

the internal sensations and connecting them to the external 

world to make sense of how the self interacts with the 

surrounding environment.  

Data is captured through autobiographical writing, where the 

researcher documents and problematizes events and 

experiences they face while being in the context of what is 

being studied [20]. The researcher is encouraged to write in 

a narrative style, where there is room for personal expression 

and storytelling, to involve the reader and make the research 

relatable to a broad audience. 

Thematic Analysis 

According to [21], thematic analysis is a qualitative data 

analysis method focusing on finding overarching themes in 

textual data. The thematic analysis relies on the content 

rather than the context of the data; it is of no relevance, for 

example, how a phrase was said; the emphasis is only on 

what was said. The thematic analysis aims to identify and 

describe the significant features of textual data [21].  

The three steps of the thematic analysis are: (1) collecting 

textual data, which in this thesis will be done through 

autoethnography; (2) the analytic effort where the textual 

data is processed; and (3) the final identification of themes 

and subthemes within the textual data. The method used in 

each step will be further explained in the method section of 

this thesis. 

METHOD 

In this section, the method used to produce the results of this 

thesis will be described. The section is divided as to first to 

explain the external requirements set for the thesis and then 

continue to explain what methods and tools were 

used. Finally, there will be a description of how the collected 

data was analyzed.  

Implementation of Web Application Prototype 

Three features were attempted to be implemented in the web 

application prototype: 

• Importing data from Google Fit through its open 

API. 

• Administering health forms and saving the filled-in 

data to an EHR. 

• Pre-filling fields in the health form with data 

collected from Google Fit. 

Most of the web application prototype was developed in 

Mendix Studio Pro 8.18.3. Better EHR Studio 3.0.0 was used 

to create health forms and, combined with a small, hand-

coded webserver, display and submit health forms in the web 

application prototype.  

Selection of Low-Code Platform 

This section will contain a short explanation of what 

motivated using Mendix and Better EHR Studio over other 

available low-code platforms. 

Mendix 

The low-code platform Mendix was chosen for a 

combination of reasons. 

Firstly, it had been mentioned as one of the leading low-code 

platforms within the field [22], which gave it credibility as a 

dependable platform. A previous study [17] with aims 

similar to this thesis used Mendix with positive outcomes, 

indicating that favorable results could be achieved for this 

thesis by using Mendix.  

Secondly, Mendix had a large number of accessible learning 

resources and documentation to assist during the 

development, which meant knowledge gaps would not 

impede the creation of the prototype. 

Finally, Mendix was Turing complete, which guaranteed that 

all required prototype features could theoretically be 

implemented. 

Better EHR Studio 

Initially, it was planned that all development would be done 

in Better EHR Studio. Due to some concerns with being able 

to authorize against Google Fit’s open API in Better EHR 

Studio, it was deemed safer to use Mendix as the primary 

development tool.  

Still, Better EHR Studio was appealing to use, considering 

its vast capabilities for creating health forms as well as being 

openEHR-compliant. Thus, it was used in combination with 

Mendix to get the best of both worlds. 

Use of Health Apps 

The developer was responsible for collecting all the health 

data imported into the web application prototype. The health 

data collected were steps taken and nutritional intake in the 

form of calories and macronutrients. The developer collected 

all health data through their Android smartphone. 

The developer tracked their steps taken by using Google 

Fitness. The steps were tracked during walks where the 

developer brought their phone. Google Fitness automatically 

exported the data to Google Fit’s central repository. 
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FatSecret was used to collect nutritional data. The developer 

entered some mock data into the mobile app and gave 

FatSecret permission to export the collected data to Google 

Fit’s central repository. 

Collection of Textual Data with Autoethnography 

During the prototype development, a diary was conducted to 

record the developer’s impressions while working with 

Mendix. See Table 1 for the relevant demographics of the 

developer.  

There were two steps to the diary. The first step was that 

during each workday where development was done in 

Mendix, the developer captured their thoughts and 

impressions of Mendix by narrating out loud. The narration 

was captured with speech-to-text software to produce notes. 

The second step was that, by the end of each workday, an 

entry in a diary was written where the following prompts 

worked as inspiration and framing device: 

• What did you work on today? 

• How did Mendix help you in today’s work? 

• How did Mendix make today’s work difficult? 

• What previous knowledge and experience assisted 

you in today’s work regarding using Mendix? 

During this step, the notes captured during the workday were 

reviewed to let the developer refresh their memory. 

In combination, these two steps ensured that specific 

experiences were recorded as not to be lost or forgotten while 

also allowing for more coherent and profound reflections that 

come from viewing different experiences in unison. 

Thematic Analysis 

In this section, the process of analyzing and evaluating the 

collected textual data will be outlined. The section first 

explains how the textual data was dissected and then 

describes how overarching themes were discovered from the 

dissected textual data.  

After all textual data had been collected, it was iterated 

through, and each sentence received a code, which 

essentially was one or two lines describing the content of the 

sentence. After the initial coding effort, the work proceeded 

into the next step of identifying themes and subthemes. 

Themes were identified by sorting the codes. Each code was 

written down on a small note. The notes were then organized 

into different piles, where each pile represented a potential 

theme.  

After the initial themes were established, they were then 

reviewed by reversing the previous sorting – codes were now 

attempted to be fitted into established themes to evaluate 

how well the themes represented the content of the textual 

data. Based on the result of the review, necessary 

adjustments were made. 

As a last step, the themes were defined and labeled to 

distinguish them from each other. The themes were 

reorganized and adjusted where necessary to ensure distinct 

and consistent themes. 

RESULT 

This section will present the result of this thesis, starting with 

the web application prototype and finishing with the 

identified themes found with the thematic analysis. 

Web Application Prototype 

Three features were attempted to be implemented in the web 

application prototype: 

• Importing data from Google Fit through its open 

API. 

• Administering health forms and saving the filled-in 

data to an EHR. 

•  Pre-filling fields in the health form with data 

collected from Google Fit. 

The first feature was successfully implemented using 

Mendix only. At the final stage of development, the web 

application prototype could import steps taken per day and 

the total amount of calories and macronutrients consumed 

per day through Google Fit’s open API.  

The second feature was implemented using Mendix and 

Better EHR Studio, along with a small, hand-coded web 

server. The health forms could be created in Better EHR 

Studio but could not be displayed in Mendix unless hosted 

on an independent web server. Thus, the feature could not be 

implemented using the selected low-code platforms solely. 

See Figure 2 for an illustration of a health form displayed in 

the web application prototype. 

The third and final feature was not successfully implemented 

as it was deemed too technically challenging to implement 

with the chosen low-code platforms. 

Thematic Analysis 

Seven themes were identified from analyzing the textual data 

and were labeled as follows: 

1. Quick and easy to develop in Mendix 

2. Lack of functionality in Mendix 

3. Needlessly challenging to implement features 

4. Creativity in designing and programming 

5. Lack of Mendix-specific knowledge to produce 

high-quality code 

6. Helped by previous programming experience 

7. Hampered by previous programming experience 

Demographic Value 

Age 27 years 

Years of programming experience 3 

Previous experience with low-code 

platforms 

None 

Table 1. Demographics of the developer. 

 



 

6 

 

1. Quick and Easy to Develop in Mendix 

During the development, the developer expressed delight in 

Mendix speeding up the development process and providing 

shortcuts for implementing standard features. 

“Mendix really helped in account 

management; there were built-in 

functions to authenticate users and to 

validate usernames and passwords. It 

only took a few minutes to get 

everything settled.” 

The developer also appreciated how quickly they could 

iterate through different solutions. 

 “I can iterate quickly through my 

solutions…” 

“Mendix also allows me to experiment 

with the user interface quickly…” 

Mendix also provided ways of automating everyday tasks 

while programming, such as retrieving data from API calls 

and converting the data into data structures within Mendix. 

Here, the developer expresses how JSON objects, which is a 

standard format for receiving data from API calls, can easily 

be converted to fit into data structures in Mendix: 

“I really love that Mendix allows you 

to add a JSON snippet and it 

automatically translates the JSON 

into a data structure in Mendix.” 

2. Lack of Functionality in Mendix 

While the developer found some aspects of Mendix to be 

quick and easy, others were lacking. In their diary, the 

developer explained that they miss certain functionality they 

are accustomed to from using traditional programming tools 

regarding handling large decision trees: 

“I am having a hard time knowing 

how I handle larger decision trees 

where there is more than one variable 

deciding the outcome. I’d like to have 

other options available such as switch 

cases or even state machines…” 

Figure 2. A health form created in Better EHR Studio displayed in the web application prototype. The health form is filled in and 

ready to be saved. 
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Continuous, the developer expresses how the inbuilt 

components and widgets of Mendix can be inflexible and 

difficult to adapt for particular purposes: 

 “I feel sometimes that the abstraction 

of Mendix locks me out from vital 

settings I need to modify to fix 

things…” 

“Something that sucks with this 

solution though, is that the Iframe is 

“separated” from Mendix, so I can’t 

automatically fill in fields in the form 

with data from Google Fit, which 

would have been neat.” 

3. Needlessly Challenging to Implement Features 

Along with lacking certain functionality, the developer also 

expressed an issue with features being possible to implement 

but doing so was too challenging to warrant using a low-code 

environment rather than some other more traditional 

programming tool. 

“I know where I want to go and it is a 

common feature, there are plenty of 

solutions implementing this very 

feature (…) I’m strongly leaning 

towards coding my own code snippet 

and putting that into Mendix rather 

than trying to hard-head my way to a 

solution through the infrastructure 

Mendix provides.” 

In this excerpt, the developer expresses frustration with 

authorizing against Google Fit’s open API. It is a well-

documented and common feature – many apps use this API 

after all, yet the developer struggles with its implementation 

in an environment advertised as user-friendly and intuitive. 

4. Creativity in Designing and Programming 

Another theme in the developer’s diary was creativity and 

how Mendix both inspired and limited the creative process 

during the development of the web application prototype. 

The developer points out that the constant visual feedback 

while designing the graphical user interface (GUI) inspires 

them and encourages them to experiment with the different 

GUI widgets available. 

“I feel creative in Mendix, the tool 

itself inspires ideas with its different 

widgets.” 

“The constant visual feedback really 

sparks my creativity and encourages 

me to try out different widgets and 

tools just to see what I could do with 

them.” 

While inspiring, Mendix sometimes proved to be limiting. It 

could not provide the functionality to support all the ideas 

the developer wished to implement, thus halting the creative 

process and forcing the developer to adapt their solutions to 

fit Mendix. 

“Creating forms for user inputs feels 

really non-intuitive (…) It feels 

narrow and inflexible.” 

“I want it to work a certain way, and I 

want to be able to modify it to meet 

my wants, but I feel as if Mendix 

won’t allow it.” 

5. Lack of Mendix-Specific Knowledge to Produce High-
Quality Code 

The fifth theme entails the developer’s wish to produce high-

quality code combined with their uncertainty of how to do so 

in Mendix. 

“I don’t know enough about Mendix 

to know if my current structure will 

scale, but for now it works, which I 

have to assume is good enough.” 

In this excerpt, the developer expresses how they wish to 

structure their code to ensure that the project is scalable but 

cannot because they are unaware of how that is achieved in 

Mendix specifically. Scalability is a term often used within 

programming while discussing code quality. It describes how 

well and cost-efficient a code solution is when applied to 

meet smaller or bigger demands. High scalability is 

considered more desirable. 

In another excerpt, the developer explains that their code is 

“messy” but are unsure if it is intolerable “messy” or within 

the expectations of what code looks like in Mendix: 

“I still don’t get the entity modeling 

though, it is a mess but it works. I 

don’t know how “messy” it’s 

supposed to get.” 

The developer uses “messy” in this context to explain that 

their code is difficult to read and understand, which links to 

another term commonly used while discussing code quality 

– readability. The readability of code is to which degree 

someone can read and understand that code. High readability 

is a characteristic often ascribed to code of high quality. 

When the developer writes that their code is “messy”, they 

mean it has low readability  

The two excerpts highlight the developer’s wish to produce 

high-quality code while also showing the struggle they 

experience in creating high-quality code due to insufficient 

knowledge of Mendix. 
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6. Helped by Previous Programming Experience 

The developer was aided by previous experience in 

traditional hand-coding when working with certain aspects 

of Mendix. 

“My previous knowledge and 

experience of REST certainly helped 

understanding the steps for making a 

request for data from Google. “  

In this excerpt, the developer divulges that making REST 

requests to the Google open API is similar to how it would 

be done with traditional hand-coding, indicating that 

previous experience of working with the REST protocol 

made the task easier.  

In an additional excerpt, the developer makes another 

statement regarding previous programming experience 

assisting in the development: 

“While making conditional statements 

I relied heavily on earlier experience. 

I think that at a certain point logical 

expressions are just something that 

comes to you naturally since you work 

so much with them as a programmer. 

It’s just a special way of thinking.” 

The developer points out how creating logical expressions 

while programming has become second nature. They 

attribute this skill to their time spent programming and 

consider it a mark of an experienced programmer. 

Overall, it would seem some skills associated with more 

traditional programming are transferable to Mendix. 

7. Hampered by Previous Programming Experience 

In contrast to the previous theme, the developer also points 

out how previous programming experience gave them 

certain expectations that proved misleading in Mendix. 

“Maybe I have an issue adapting to 

Mendix’s way of thinking around 

scopes because I’m used to seeing 

code in text rather than visual 

elements? I keep envisioning a text 

editor when thinking of scopes, like 

the stuff between to function 

brackets.” 

Here, the developer expresses difficulty keeping track of the 

scope of various data objects in Mendix and wonders if it 

could be due to Mendix representing code in visual elements 

rather than text. It should be noted that Mendix structures 

functions differently where a whole page is dedicated to a 

function, or microflow, as it is called in Mendix, rather than 

a section of a page. In traditional hand-coding, many 

functions can usually fit on one page in a text editor and can 

be seen simultaneously on the screen. 

Due to Mendix organizing its code differently, combined 

with its inability to let the user view multiple components 

simultaneously, the developer struggles with grasping the 

holistic view of the code and the scopes within. It seems that 

Mendix requires a slightly different strategy to grasp the 

general outlay of the code than what the developer is used to 

adopting while handling traditional hand-code. 

The given excerpt shows that not all expectations set by 

previous programming experience help with coding in 

Mendix. Coming in with no experience or expectations of 

what programming should be could, in some cases, prove to 

be more beneficial for understanding Mendix. 

DISCUSSION 

This section will contain an interpretation of the result, a 

criticism of the methods chosen, an evaluation of the sources 

cited, and a brief section outlining the ethical implications of 

this thesis. 

Result 

The result shows that it is impossible to implement all 

features desired for a web application intended to collect 

patient-generated health data with only the low-code 

platforms Mendix and Better EHR Studio. Only one of the 

three features could be implemented solely using the low-

code platforms. The second feature could be implemented 

but required some hand-coding to do so. The final and third 

feature could not be implemented at all with the current 

solution created in the low-code platforms, as it would have 

required an extensive amount of hand-coding to create a 

solution outside the low-code platforms. 

Although low-code platforms are marketed as intuitive and 

easy-to-use, they are still limited in what they can do. Neither 

Mendix nor Better EHR Studio, or the two combined, could 

support all the features desired for the web application 

prototype out of the box. Mendix’s innate functionality could 

have been extended by integrating self-written hand-code 

into their low-code environment, meaning that all features 

theoretically could have been coded in the platform if enough 

effort had been made.  

However, if extensive hand-coding is necessary to create the 

desired application, it seems more feasible to hand-code the 

whole application than combining hand-code with low-code.  

Mendix and Better EHR Studio are not flexible enough to 

make this kind of web application with ease, which is one of 

the main motivations for using low-code platforms over 

traditional programming tools. 

Still, the thematic analysis showed that there might be some 

merit to low-code platforms apart from what they can 

achieve feature-wise. While developing in Mendix, the 

developer expressed feeling inspired by the platform itself 

and that automation of mundane tasks improved quality-of-

life for them as a developer.  
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Even so, it was not a smooth transition from traditional 

programming to low-code programming.  

The developer brought up several issues with developing in 

Mendix, such as uncertainty in how to produce high-quality 

code and how previous experience clashed with Mendix’s 

workflow, indicating that previous experience with 

traditional programming tools may not necessarily make 

transitioning into low-code environments easier.  

It is difficult to assess how welcoming Mendix is to 

experienced developers contra citizen developers, as 

different aspects may be of different importance for the 

respective groups. Experienced developers may be frustrated 

by the lack of flexibility in Mendix while enjoying the 

automation of specific mundane tasks. Citizen developers, 

on the other hand, might appreciate a more streamlined 

workflow while struggling to understand concepts in Mendix 

closely resembling their traditional hand-code counterparts. 

In the end, it seems that Mendix was entirely accurate in their 

description that their platform should be used by experienced 

developers and citizen developers in unison, rather than just 

one or the other. Mendix is too simple to justify an 

experienced developer using it over more traditional 

programming tools while still being too complex for a citizen 

developer to manage by themselves. By working together in 

Mendix, a citizen developer could handle more manageable 

tasks and unlock time for the experienced developer to focus 

on the complex issues unresolvable by the citizen developer. 

Method 

The most significant threat to the validity of this thesis is the 

small participant pool with only one developer. It is hard to 

capture a broad picture of developing in a low-code platform 

as a software developer with only one developer self-

reporting their experience. Similarly, only the experience of 

developing in one low-code platform was reported, which 

makes it difficult to generalize the result beyond Mendix.  

Continuously, the developer only worked with Mendix for a 

brief period. A longer study following the developer over 

months rather than weeks would have allowed the developer 

to familiarize themselves with Mendix, resulting in further 

nuance in the developer’s impressions of Mendix. 

Furthermore, the developer was also the author of this thesis, 

which means the diary’s content could have been influenced 

by the author’s desires to produce a particular result. Still, 

the author had no personal connection with Mendix and had 

nothing to gain by portraying Mendix as superior or inferior, 

giving certainty to the author being an unbiased observer. 

The reliability of the thesis is low since its result involves the 

opinions of only one participant. If the study were to be 

replicated, the result would likely vary since other 

participants may have differing opinions. If the participant 

pool had been larger, a wider span of opinions would have 

been captured, and the result would not be as volatile as it is 

now. 

Also, a developer with a different programming background 

might have managed to implement the features of the web 

application prototype that this developer could not due to 

understanding Mendix differently or approaching the task 

from a different angle. A larger participant pool would have 

made this finding more stable as well. 

Careful consideration was taken when selecting the sources 

cited in this thesis. An effort was made to cite reputable 

sources, such as peer-reviewed papers published in 

acknowledged scientific journals or conference papers. Still, 

the scientific material regarding low-code platforms was 

scarce, which meant non-scientific sources, such as reports 

produced by Forrester Research and a magazine article, were 

used. 

Ethical Implications 

Programming becoming more available to the larger masses 

is a question of digital democracy. If low-code platforms can 

do more and become more accessible to citizen developers, 

more people could shape the digital landscape. Still, it is 

essential to remember that low-code platforms are developed 

mainly by companies needing to make a profit, meaning low-

code platforms are often locked behind paywalls. There are 

also concerns about low-code platforms’ auto-generated 

code since the generated code could be of poor quality and 

create security risks in the developed applications. 

CONCLUSIONS 

The first intent of this thesis was to explore the feasibility of 

using low-code platforms to create web applications with the 

intent of collecting patient-generated health data. A web 

application prototype was created using two low-code 

platforms, Mendix and Better EHR Studio, as a method of 

evaluation. The result shows that the low-code platforms 

chosen for the thesis, Mendix, and Better EHR Studio, could 

not innately support all features desired for these types of 

applications. Additional hand-coding was necessary, which 

defeated the purpose of using low-code platforms over 

traditional programming tools. 

The second intent of this thesis was to document an 

experienced software developer’s impression of developing 

in a low-code platform. These impressions were collected 

through autoethnography and analyzed with thematic 

analysis. The thematic analysis showed that the developer 

experienced conflicting sentiments and that no conclusive 

answer could be given to whether developing in Mendix as a 

software developer is solely a positive or negative experience 

– it is a combination of both. 

Future Work 

A similar study with more participants could be conducted to 

establish this thesis’ result further. It would also be 

interesting to bring in citizen developers as participants and 

mix experienced developers with citizen developers to see 

how they would cooperate within low-code environments 

such as Mendix. 
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