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Abstract 
This project started with a quickly formed idea for a prenatal care app, an app that contained 
actual prenatal care medical information, and the ability to share that information with the 
expectant father/partner, amongst others. This idea came from developers that work in 
creating health care software in Iceland. The plan was to create such an app and link it to the 
health care software already in place, which then posed the question of whether the proposed 
features were really the features parents cared about, and would mothers be willing to share 
their pregnancy information with the father/partner? To answer these questions, user 
interviews were conducted, and an online survey was sent out through social media groups 
of mothers and fathers in Iceland. They revealed that the factors related to pregnancy parents 
felt to be most important, were mental health, mother’s diet, common and serious pregnancy 
symptoms, and communications with midwifes. Mothers proved very willing to share almost 
all pregnancy medical information with the father/partner. These results were used to create 
a prioritized feature list for the app. A User Interface prototype was then constructed, and 
from that, a design for the underlying systems. An app prototype was then created in Flutter, 
and linked to a development environment for testing. 

 

Útdráttur 
Þetta verkefni hófst á snöggmótaðri hugmynd að appi fyrir mæðravernd, appi sem innihélt 
alvöru meðgöngu heilbrigðis upplýsingar, og eiginleikan til að deila þessum upplýsingum 
með væntanlegum föður/maka, meðal annars. Þessi hugmynd kom frá 
hugbúnaðarsérfræðingum sem vinna við að þróa heilbrigðistengdar hugbúnaðarlausnir á 
Íslandi. Hugmyndin var að búa til slíkt app og tengja það við heilbrigðislausnirnar þegar til 
staðar, sem vakti þá spurningar um hvort þessar hugmyndir væru í alvöru í samræmi við það 
sem foreldra skipti máli, og voru mæður viljugar til að deila meðgöngu upplýsingum sínum 
með föður/maka? Til að svara þessum spurningum voru notendaviðtöl framkvæmd, og 
rafræn könnun var útbúin og send á hópa á samfélagsmiðlum tileinkaðir mæðrum og feðrum. 
Niðurstaðan var að þau meðgöngu tengdu atriði sem foreldrum finnst mikilvægust eru 
andleg heilsa, næring móður, algeng og alvarlegri meðgöngueinkenni, og samskipti við 
ljósmæður. Mæður voru mjög viljugar til að deila næstum öllum meðgöngutengdum 
heilbrigðisupplýsingum með föður/maka. Þessar niðurstöður voru notaðar til að útbúa 
forgangsraðaðan kröfulista fyrir appið. Notendaviðmóts frumgerð var sett saman, og síðan 
klasa rit fyrir undirliggjandi kerfið. Frumgerð að appi var þá búin til með Flutter, og tengd 
við þróunarumhverfi til prófana. 
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1 Introduction 
The prenatal care system in Iceland is inarguably very good, and safe, relative to many other 
countries (UNICEF, 2018), but that does not mean there is no room for improvement. When 
it comes to information essential to expectant parents, some might say it lacks a great deal, 
specially when it comes to information needed after the delivery (Guðmundsdóttir, 2015) 
and information to the expectant father/partner (Bjarnadóttir, Valdimarsdóttir, Árnadóttir, & 
Einarsdóttir, 2006). When I started this project, one of the first things I did was to post a 
question online to a Facebook group of Icelandic parents, asking where they had sought 
information in their pregnancy. Most of the answers were for Icelandic health care websites, 
specifically four of them: ljosmodir.is, landsspitali.is, heilsugaeslan.is and landlaeknir.is. 
Although this means there is plenty of information to be had, the fact that it is so distributed 
between different sites makes it very inaccessible. This was very clear from the answers, 
most people only mentioned one or two of these sites. I myself have gone through two 
pregnancies, and I did not know about one of them. Not to mention that none of these sites 
have much information about other essential pregnancy related information, such as parental 
leave rights or other financially related rights. 

Pregnancy apps were also a popular answer, but since there are no Icelandic pregnancy apps, 
all their answers were for foreign apps, mostly from the United States. These tend to be 
broader in their information, making them almost the only source of information you really 
need, if you happen to live in the United States. However, this also means much of the 
information is inapplicable in Iceland, not to mention the fact that the Icelandic health care 
system has different recommendations when it comes to diet or medication. On top of that, 
studies have found many of these apps to be of low quality and have unreliable information, 
specifically on diet (Brown, Bucher, Collins, & Rollo, 2019). 

Of course, none of these sources contain any medical information specific to an individual 
person’s pregnancy. 

Moreover, as confusing as all of this can be for the expectant mother, it can be even more 
confusing for the expectant father/partner, especially if they are not an active participant in 
the prenatal care appointments. The expectant mother may be roughly guided through these 
knots by her midwife, but an expectant father/partner that is unable to meet as often with the 
midwife is left groping in the dark. Likewise, expectant mothers are commonly members of 
groups online with other expectant mothers (Gísladóttir, 2019), where they ask questions 
and discuss various pregnancy related topics, and expectant fathers/partners tend not to 
participate in these groups. In my experience, in some cases, they are not even welcome as 
members. 

In this project my goal is to design and create an internal prototype of a platform that might 
potentially solve these problems, in the form of a prenatal care app. The app should, among 
other things, be able to provide both general pregnancy-related information, as well as 
information specific to an individual user’s pregnancy. The general information should be 
available to both expectant mother and expectant father/partner, and the expectant mother 
should be able to make the specific information available to the expectant father/partner. 
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In the process of making this app the following questions came up: what general information 
related to pregnancy should be prioritized, what specific pregnancy information should be 
prioritized, how willing are expectant mothers to share the specific pregnancy information 
with the expectant father/partner, and which specific pregnancy information are expectant 
mothers most willing, or unwilling, to share. 

This project involved three main processes. Firstly, I conducted user research, both in the 
form of user interviews, and an online survey, in order to elicit the core user requirements, 
and answer the questions above. This process is described in Chapter 3. Secondly, I used the 
resulting requirements to develop a wireframe/UI prototype for the app and designed the 
systems needed to make them functional, described in Chapter 4. Lastly I created the app 
prototype and linked it to an Origo development environment to perform functional testing, 
described in Chapters 5 and 6. Throughout this project I periodically consulted practitioners 
and related experts to gain feedback on my progress and identify any potential problems, 
further described in Chapter 6. Chapter 7 contains my conclusions from the project and 
thoughts on future developments. 
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2 Background 
The health care solutions department of Origo (formerly known as TM Software) develops 
health care related software for the Icelandic health care system, including SAGA, a medical 
file system for health care workers, and the more recent VERA, a web based software which 
allows the general public to access medical information, prescriptions, and contact their 
health centers, to name a few. Both systems are in constant development. Only about three 
years ago the prenatal care file system was digitized in SAGA, and while this project was in 
development VERA started giving access to some of the medical prenatal information to 
expectant mothers. It was likely due to all this prenatal related development that a group of 
Origo health care solutions employees introduced the idea of a prenatal care app. 

2.1 Existing systems 

2.1.1 SAGA and HEKLA 

SAGA (Origo, 2020) is, in basic terms, a medical filing system for health care workers 
(doctors, nurses etc.). More specifically, it is a software system used by health care workers 
to file or review medical information for health care clients, i.e. patients. It has a multitude 
of specific sections depending on the health care issue at hand, including a more recently 
deployed prenatal care section, which made the entire prenatal care records electronic. 
Examples of data usually entered to the system are basic patient information, notes from 
examinations, specific measurements taken, or even a variety of files. It also contains a range 
of other functionalities, including communications. It is a desktop application that is linked 
to a server. Each health care center that employs it runs it on its own server and keeps all 
records there.  

As may be seen in Figure 2.1, HEKLA (Origo, Hekla - Heilbrigðisnet, 2020) is the central 
communication hub that all the SAGA systems are linked to. It enables them to query and 
transport health care records to and from each other. More specifically, if a patient had 
previously been examined at another health care center that had a SAGA system, the SAGA 
system of the current health care center can query the HEKLA system for all previous 
records. The HEKLA system then checks for any records in all the linked SAGA systems 
and, if any are found, relays them to the new health care center. This enables health care 
workers to make more informed decisions about the patient at hand. 
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Figure 2.1: Overview of connections and users of the SAGA, HEKLA and VERA systems 

2.1.2 VERA 

VERA is essentially an application programming interface (API) based on the JavaScript 
Object Notation (JSON) standard that functions along a website, Heilsuvera (Heilsuvera, 
2020). It enables patients to access their own medical information. More specifically, by 
logging in to the website with an electronic identification (a requirement made by the 
Icelandic Directorate of Health, see Section 2.2.1 below), patients can make use of the 
variety of functionalities available. Currently these include reviewing both active and 
inactive/old prescriptions, sending a request to renew a prescription, scheduling or canceling 
an appointment, reviewing upcoming appointments, sending a query to their health care 
center (which gets relayed to the appropriate health care worker), receive a reply to the query, 
or a prescription renewal request, view previous vaccinations, receive test results etc. Further 
functionality includes parent’s ability to make use of these functionalities for their children. 
As my master’s project started, a section specific to prenatal care was in development. 
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Information and functionality related to pregnancies was therefore becoming available 
through the VERA API, which meant an app might potentially make use of that information 
along with the Heilsuvera website. This functionality was one of the core concepts that made 
this app possible. 

As also seen in Figure 2.1, the VERA API functions by sending queries to the HEKLA 
system. HEKLA responds to the queries the same way it responds to queries from the SAGA 
systems, it checks for any information in all the connected SAGA systems and relays them 
if found. In the case of a message or prescription renewal request, HEKLA simply relays the 
message to the appropriate health care center, or health care worker. They can then use the 
SAGA system to reply, which then gets relayed back to VERA through HEKLA, which then 
becomes accessible on the Heilsuvera website. VERA is a more recent system, so its 
development is not as far along as SAGA in terms of the offered functionality. 

Figure 2.1 shows where the prenatal care app to be developed in this thesis would fit into 
these existing systems (bottom right corner) if it were to be made public. It would function 
along the same lines as the Heilsuvera website, requiring an electronic identification login, 
and sending requests through the VERA API. This opens all the current functionalities of 
VERA to the app, like the communication functionality, appointment scheduling 
functionality, and the new prenatal care functionality, and enables it to make use of any 
further developments in VERA in the future. 

Although the new prenatal care section in development means expectant mothers will have 
access to the medical information on Heilsuvera, until an expectant mother comes in for her 
first examination, which usually takes place around the 10th week of pregnancy, there will 
be no information available. There were no plans on including any general pregnancy 
information or enabling communications with midwifes, either. In addition to that, the 
Heilsuvera website, although available in a mobile format, is primarily designed for a 
desktop format. An app specific for a mobile environment, specifically tailored for only the 
pregnancy process, enables things to be more clearly presented than Heilsuvera is currently 
capable of offering. 

2.1.3 Prenatal care app 

During a yearly Origo innovation competition, a group of Origo employees decided to 
propose a prenatal care app. In only one day they made a rough digital paper prototype for 
the app, which included an information section, with both general pregnancy development 
information, and more individual pregnancy specific information, appointment scheduling 
section, communication section, measurements section, and the ability to grant access to the 
pregnancy information to other individuals than the expectant mother. Although the current 
legal environment does not allow for such access (Alþingi, 2020), Origo employees have 
been involved in plans on making it possible in the future, and have already started planning 
for that time. Granting access to individuals close to the expectant mothers enables tailoring 
both general and pregnancy specific information to the respective parties, enabling them to 
be more informed and supportive. It potentially enables them to help track appointments, 
observe and understand dietary requirements, and even communicate with a midwife 
themselves if they have any concerns. Needless to say, the idea won the competition. When 
I contacted them in search of a master’s project, they proposed I take on this idea. This one-
day prototype was the starting ground for my whole project. In a way, their ideas were their 
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professional theories on what features a prenatal care app would need to have, and my project 
involved testing their theory, designing it, and making it. 

2.2 Official regulations 

A few regulations and requirements regarding healthcare software are made by the 
government or other official parties. All of these need to be considered. 

2.2.1 Electronic identification 

As already briefly mentioned regarding Heilsuvera, the Icelandic Directorate of Health 
requires all electronic access to healthcare information to be made with the use of electronic 
identification. This decision was made with information safety and security in mind 
(Alþingi, 151/147 svar: aðgangur að heilbrigðisgáttinni Heilsuveru, 2020). In designing the 
prototype it should be assumed that, if the project is ever moved to the point of publication, 
this must be the only method of access. Currently, the only provider of electronic 
identification in Iceland is Auðkenni (Íslandsrót, 2020). That identification is based on the 
X.509 Public Key Infrastructure (Innihald rafrænna skilríkja, 2006). 

2.2.2 The European Union Medical Device Regulation 

In 2017 the European Union implemented new regulations regarding medical devices 
manufactured, imported or distributed within the union (EU MDR, 2020), that took effect 
on May 26 2020. This included software, such as the one developed for this project. 
However, Iceland has not yet implemented this regulation in its legal system, and since this 
project is not meant to be used outside the Icelandic market, this regulation does not apply. 
Despite that, any future developments should assume that there is a possibility they may take 
effect in Iceland at some point. 
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3 Requirements elicitation 
In developing the app, in order to elicit the requirements for it, my first step was to establish 
the user base and connect with it. To gain a closer insight into the user group, I decided to 
meet with potential users in person. This was also an opportunity to introduce the prototype 
of the app idea to potential users, let them see it and interact with it, talk about their thoughts 
on it as they did, in order to gain as much early feedback as possible, and eliminate as many 
problems and uncertainties as possible from the start. In order to gain feedback from a large 
number of potential users, and answer the most important questions, I then developed an 
online survey.  

3.1 Connecting with potential users 

The user base for a prenatal care app is expectant parents. However, to gain a broader insight 
to the entire pregnancy process, including the delivery, and even beyond that, I decided to 
define my user base as both expectant and current parents. From my own experience as a 
parent in Iceland, I knew of two ways to get in touch with groups of parents. To meet recently 
made parents in person, I contacted parent groups that are run by many libraries or churches 
and asked to attend one of their meetings. Then, to reach the right audience for an online 
survey, I contacted various Icelandic parent centered groups on Facebook. 

3.2 One-on-one interviews 

3.2.1 Objectives and methods 

In meeting with recently made parents in person in the first stages of this project I had two 
main objectives: get a general feedback for the basic idea of the app, and testing out questions 
that might potentially appear in an online survey. The questions would generally be meant 
to reveal the parents experience from the pregnancy and prenatal care process, preferably 
indicating if there was something lacking, as well as revealing where they had sought 
information and advice. For each group I met with I made some basic preparations, like 
deciding on which questions to ask or what images of the app idea to show, but since I knew 
the meetings would take place with young children present, and in some cases another pre-
determined program taking place, I felt it was best to have no solid plans or structures, and 
generally try to simply integrate my questions into the activities or at appropriate moments. 
Some of my prepared questions can be seen in Table 1. I took some notes during these 
interviews, but most of the results were in the form of impressions I gained during the 
process. This was intentional. This part of the project was only meant to give impressions, 
the solid answers were obtained through the survey conducted later. 

There was something that concerned me regarding the questions for the recently made 
parents. I was afraid of stating that the questions concerned an app, since I thought that if 
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the user in question had prior experience from a pregnancy app, that experience might bias 
or alter their answers. I therefore did not always reveal that my project concerned an app, or 
revealed it later in the meeting, after I had asked most of the questions. 

Table 1: Examples of questions I prepared for the interviews, arranged according to 
relevant potential feature of app 

Relevant feature Questions 

Information section 

What information would you like to see in the app? 

Could you tell me about things that surprised you? (Regarding 
pregnancy, birth process, or caring for an infant) 

Could you tell me about any difficulties you had? (Regarding 
pregnancy, birth process, or caring for an infant) 

Did you find any information more important? 

Where did you seek information? 

Did you attend any pregnancy or newborn related courses? 

Communication 

How would you like to communicate with a midwife? 
(Suggested: Phone, email, through the app?) 

 

Measurements What measurements made by the midwife do you find 
important to be able to see? 

Grant access How much of this information would you like to be able to 
grant access to through the app? 

Other 

Gender (Recorded, did not have to ask) 

Age (Not asked very often) 

How many pregnancies have you been a part of? 

Are you a healthcare worker? 

Do you have electronic identification on your phone? 
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3.2.2 Results 

The questions revealed that parents were generally very happy with their experience with 
the Icelandic prenatal care system and felt very well taken care of. The only concerns raised 
involved pregnant mothers with some pre-existing conditions that effected the pregnancy, 
which the current system had very inconvenient and unnecessarily complicated methods to 
handle. These were the marginal cases, the ones that only occurred one or two times in a 
pregnancy every year, at the most. These mothers expressed bad experiences with handling 
extra appointments in addition to the usual prenatal care appointments, and having to make 
extra trips on more than one occasion, only to turn in documents. 

Where the parents had sought their information was not very surprising. Common answers 
were online, with an app, from their midwife, or from their mother. However, there was one 
tendency in a special group of parents which I found very interesting. Parents with roots in 
a foreign country tended to seek information from that country, or from pregnancy groups 
online hailing from that country. This did not really surprise me, since I remembered 
Icelandic parents living in foreign countries participating in online Icelandic pregnancy 
groups during my own pregnancies. However, this does raise some concerns regarding 
context. The condition of food, for example, is different in Iceland than in other countries. 
Diet recommendations, both for pregnant women and infants, can differ because of that, for 
example, Vitamin D intake is very important in Iceland because of the lack of daylight hours 
during winter. Expectant parents living in Iceland that mainly seek information from their 
country of origin might cause misinformation. 

Testing and evolving the questions in this way before conducting the survey proved very 
revealing and effective. It revealed the importance of phrasing: when asked “was there any 
information lacking?” the most common reply was “not really”, but when asked “was there 
anything that surprised you” there was usually a variety of very revealing answers. I also 
discovered that more generalized phrasing along the lines of “What surprised you?” or 
“What did you find difficult?” were a little less effective than “What surprised you the 
most?” and “What did you find most difficult?”. Asking more specifically about certain 
aspects was also more revealing than trying to include many aspects in one question, an 
example of this is the question “What surprised you the most during the pregnancy process?” 
compared to the questions “What surprised you the most during the pregnancy?”, “What 
surprised you the most during the delivery” and “What surprised you the most about caring 
for a newborn?”. Questions like “what do you think is important to show here” also yielded 
vague answers, or simply a shrug, but when faced with a list of options and asked to select 
the most important ones it proved much easier to answer. This experience made it possible 
to phrase and structure the survey in a way that would yield more detailed answers. 

The feedback for the app idea was generally very positive. Potential users were keen on the 
idea of an Icelandic pregnancy app. Any negative comments tended to concern sensitive and 
personal issues, like not wanting to have a graphical chart showing their weight gain 
suddenly displayed. Generally, the interest and discussion around the app idea revolved 
around general information most of all, rather than the medical information. Experienced 
parents, even though having gone through a pregnancy before, expressed surprise over how 
much their second, or even third, pregnancy still caught them off guard. Issues during their 
second or third pregnancy, which had not occurred in their first and they had not been 
expecting, left them feeling unprepared and uninformed. These feelings were not expressed 
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for the pregnancy only, but also for the condition of the mother’s body after birth and the 
following recovery process, as well as the experience of taking care of a newborn. 

3.2.3 Conclusions 

These interviews clearly revealed the great potential an app like this might have. The fact 
that even experienced parents were caught off guard in their latest pregnancy shows the 
importance of tailoring information for each pregnancy. This, along with having an overview 
of appointments, being able to send documents electronically, providing information in 
multiple languages, could all be accomplished with an app. I was now able to make use of 
this experience, along with my insights into how best to phrase and structure questions, to 
move on to defining the requirements more clearly through an online survey. 

3.3 Online study 

3.3.1 Objective 

To make properly informed decisions and define clear and relative requirements, I needed 
to gain feedback from a larger number of potential users, and for that purpose I decided to 
conduct an online survey. Along with enabling me to reach more potential users, an online 
survey made it possible to ask a variety of questions in a more relative format, along with 
tailoring the questions to the person answering.  

3.3.2 Design 

I created a survey meant for current and expectant parents in Iceland, both in Icelandic and 
in English. It was essentially constructed in five main sections. The first was simply a few 
demographic related questions (gender, age, location), along with the more relative and 
important questions of “Do you have electronic ID on your phone?”, and “How many 
children do you have / How many pregnancies have you been a part of?”. The second section 
had questions that were only meant for women. They involved, firstly, travels abroad during 
pregnancy, and secondly and more importantly, women’s willingness to share information 
on their pregnancy with the expectant father/partner. In order to gain as detailed information 
on this important factor, I made this question in the form of a multiple choice. It listed 
potential features in the app and asked that participants mark the ones they would be willing 
to share. To make answering the survey as straight forward as possible, I included options 
for wanting to share all options, wanting to share none, and finally the option of making 
additional comments if they wanted. 

The third section essentially consisted of a series of questions regarding surprises and 
difficulties for the pregnancy, the delivery, and the first weeks with a newborn, answered 
through text. From my previous experience from the interviews, they were all phrased in the 
form of “What surprised you the most…?” or “What did you find most difficult…?”. These 
questions were designed to attempt to reveal as much as possible about what the experience 
of the pregnancy was like for the participants. 
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The fourth section involved questions regarding the parental leave fund and daycare 
providers. They were meant to reveal whether there was a need to give issues that involve 
the months after the pregnancy more emphasis in the pregnancy related information, since 
the interviews had revealed that parents also lacked information in that area. However, this 
was also addressed in the last section in a more relative setting.  

The last section consisted of only one large multiple-choice question. The choices were 
essentially a list of every aspect of a pregnancy or relative areas. The question then asked 
the participant to select only the 3 to 5 choices they found to be most important. In addition, 
there was also the option of writing a custom answer/option. This question, along with the 
question of how willing women were to share information, was essentially the core of the 
survey. It had the potential of revealing the essential requirements for the app. I decided to 
make it a multiple choice question, even though it became this large, since my experience 
from the interviews had revealed that participants found it easier to decide what was 
important given all the available options, instead of trying to think of them on the spot. 

3.3.3 Method 

The survey was made available through an online survey tool made by Google, called 
Google Forms (Google Forms, 2019). This is a free tool, so its customization options are 
limited, but I did manage to structure it in a way that made it possible to display different 
questions depending on how previous questions were answered. This was needed to display 
additional questions to women, as well as to eliminate questions if the person answering was 
in the process of their first pregnancy and had yet to go through labor or taking care of an 
infant. There were, therefore, four varieties of the survey: for women pregnant with their 
first child, for women who have already had a child/children, for men expecting their first 
child, and for men who have already had a child/children. All different varieties of the survey 
are included in Appendix A. I had some Origo employees test out the survey, to make sure 
everything was clear enough, before they were sent out. I estimated it would take 5–15 
minutes to complete the survey, depending on how much writing was done in the written 
sections. 

To connect with the right user group and obtain the most relevant answers, Icelandic 
Facebook parent groups were used. A link to the survey was posted to the groups, either by 
myself, or through a member that I contacted and asked to post it for me, if I was not a 
member and becoming a member would not be appropriate(such as a fathers group). The 
survey was conducted in December 2018. 

There were 341 valid replies to the survey, 275 by women and 66 by men. The age 
distribution can be seen in Figure 3.1 and distribution by type of residential area in Figure 
3.2. They are both as one might expect from a survey targeting people in Iceland who use 
Facebook and have, or are expecting, children. The residential area distribution also reflects 
the general population distribution in Iceland, where a large portion of the population lives 
in the capital area (Hagstofan, 2020). Figure 3.3 then shows the distribution of number of 
children per participant. 
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Figure 3.1: Survey participant age distribution 

 

Figure 3.2: Survey participant residential area 
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Figure 3.3: Survey participant number of children 
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shows the results. 

 

Figure 3.4: Percentage of participants with electronic identification on their phones 
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been available. On exploring the results further, men seemed less likely than women to have 
electronic identification on their phones, only 72% compared to women’s 80%, and for 
people between the ages of 18 to 25 the difference was even greater. Only 57% of men at 
that age range had electronic identification on their phones compared to 75% of women in 
that same range. I do not consider this to be a large concern, 57% is still a majority, and there 
is also the possibility of the results being skewed by the fact that I had very few respondents 
in that particular range, but it is still something to keep in mind for future development. 

Travels during pregnancy 

One of the questions that came up during the initial development process was whether there 
was a need for all medical information regarding the pregnancy (meaning all measurements 
made by the midwife, results from examinations, test results etc.) to be available on the app, 
as opposed to only the medical information expectant parents would find most important. 
Since medical information is usually readily available in every medical center in Iceland, 
and work was on the way to make pregnancy information available to expectant mothers on 
Heilsuvera, the only scenario where all the information would be very convenient to have in 
app form is while traveling during pregnancy, and needing medical help. The survey 
therefore included a question for women only, on whether they had gone overseas during 
their pregnancy, and a follow up question on if they did, did they seek medical help during 
the travels. Results can be seen in Figure 3.5. 

 

Figure 3.5: Percentage of women who travel overseas during pregnancy, and need to seek 
medical aid 
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services to have information sent over, resulting in more work on both sides, and longer 
waiting times for the patient. However, this is also an issue that might be better addressed in 
future development, when the app has been released and its use and usefulness can be further 
assessed through its users. 

Sharing information with expectant father 

The original idea for the app assumed that information about the pregnancy would be shared 
with the expectant father, by permission of the expectant mother, but since these are sensitive 
medical information, the question of how willing women were to share their information 
arose. The survey therefore included a question for the women only to determine whether 
this was a realistic option. The results are seen in Figure 3.6. 

  

Figure 3.6: Women’s willingness to share different pregnancy information with expectant 
father 

As the figure clearly shows, women are generally very open to sharing the information with 
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them having access to at least that. That 96% would be willing to give access to it is very 
encouraging. However, the fact that there are different numbers for each type of information 
is not to be taken lightly. A part of this question on the survey was an option to write a 
custom answer or give a comment, and some of the comments left were particularly clear 
about how this feature of the app would need to be organized. One of them wrote: “I want 
to be able to choose myself whether I want to share any of this information at the start of 
each pregnancy. I also want to be able to change my mind in the middle of the pregnancy if 
I so choose.” Another commenter said: “…it should be up to me to control which of this 
information he gets.” To summarize, permissions would need to be given per every piece of 
information, per every pregnancy, and they should also be just as easily revoked at any time. 
This calls for a complex permissions infrastructure, which is necessary to keep in mind 
during the development of the app. Another noteworthy result is that a portion of expectant 
mothers were unwilling to share communications with the midwife. This raises the question 
of whether expectant fathers should have the option of their own communications with the 
midwife in such cases. This is an issue that might possibly be explored further in future 
development. 

This question alone has now answered two of the four main questions stated in the beginning, 
and the answers are very encouraging. We now only need the answers to the other two. 

Surprises and difficulties 

In an attempt to gain the best insight into the expectant and newly made parents experience 
of the entire process, I included a series of questions with written answers, asking about both 
surprises and difficulties for the pregnancy, the delivery, and taking care of a newborn. The 
answers to these questions were then categorized, and the most revealing and relevant results 
can be seen in Figure 3.7 – Figure 3.12. I decided to show the answers for men and women 
separately as well as the total, since there were often clear differences in the answers between 
genders. 
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Figure 3.7: Most frequent, relevant or revealing answers given to the question “What 
surprised you the most during the pregnancy?”, with three bars for every answer shown, the 
top bar showing the general total, the middle showing the total for men only, and the third 
showing the total for women only 
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Figure 3.8: Most frequent, relevant or revealing answers given to the question “What did 
you find most difficult during the pregnancy?”, with three bars for every answer shown, the 
top bar showing the general total, the middle showing the total for men only, and the third 
showing the total for women only 

During the pregnancy, women were most surprised by physical effects of pregnancy, such 
as pregnancy symptoms, fatigue, and movements of fetus. Fatigue and sleeplessness were 
what they found most difficult, along with mental strain such as anxiety. Men had a very 
different experience of the pregnancy. They were most surprised by the emotional effects, 
along with fatigue, mothers’ diet, and experiencing lack of support or not being listened to. 
They found having to watch the expectant mother suffer through the pregnancy while unable 
to help by far the most difficult experience, followed by dealing with the expectant mothers’ 
mood.  

For the app development, it is important to make sure information on the surprises is relayed, 
but even more important would be to attempt to help expectant parents deal with the 
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or anybody else available, to help with daily tasks to relieve her fatigue and mental strain, or 
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possibly accomplish this. 
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Figure 3.9: Most frequent, relevant or revealing answers given to the question “What 
surprised you the most about the delivery or your/mothers body during/afterwards?”, with 
three bars for every answer shown, the top bar showing the general total, the middle showing 
the total for men only, and the third showing the total for women only 
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Figure 3.10: Most frequent, relevant or revealing answers given to the question “What did 
you find most difficult about the delivery or your/mothers body during/afterwards?”, with 
three bars for every answer shown, the top bar showing the general total, the middle showing 
the total for men only, and the third showing the total for women only 

For the delivery, and the time right after it, both men and women were generally surprised 
by the strength of the mothers’ body and how quickly it recovers. For women, however, the 
state of their bodies after the delivery, finding the delivery easy, or even fun, the pain of 
delivery, and finding breastfeeding hard were what they found specifically surprising. What 
they found most difficult were along similar lines as what they found surprising, their body 
recovering taking the top spot, followed by the pain of delivery, how long a time the delivery 
took, breastfeeding, and the fact that their bodies had changed. Men were specifically 
surprised by the mental strength of the mother during the process, and by how hard the 
delivery was. They found not being able to help most difficult by far, followed by watching 
the mother suffer, and dealing with their own fears. 

Although not impossible, it is unlikely that the expectant parents will be exploring 
information on delivery during the delivery itself, so providing information on it in the app 

22%

11%

9%

8%

7%

4%

4%

2%

1%

4%

2%

4%

2%

4%

22%

0%

8%

6%

27%

13%

10%

9%

7%

0%

5%

0%

0%

0% 5% 10% 15% 20% 25% 30%

My/mothers body recovering

Pain

Waiting throughout/Took a long time

Breastfeeding

Body has changed/still recovering

Not able to help very much

Mental state after birth/Post pardon depression

Watchig mother suffer

Fear

What did you find most difficult about the delivery or 

your/mothers body during/afterwards?

Total

Men

Women



33 

beforehand, perhaps during the last stage of pregnancy, would be a sensible choice. 
Providing information on breastfeeding beforehand might also prove helpful. To help 
women deal with the state of their bodies and its changes after delivery, providing detailed 
information on what to expect in that area would be essential. For men, as with the 
pregnancy, making suggestions of what they are able to do to help during the delivery instead 
of having them focus on what they cannot help with might be a good option, along with 
including any reassuring information that might help alleviate their fears. 

 

Figure 3.11: Most frequent, relevant or revealing answers given to the question “What 
surprised you the most the first weeks or months taking care of a newborn?”, with three bars 
for every answer shown, the top bar showing the general total, the middle showing the total 
for men only, and the third showing the total for women only 
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Figure 3.12: Most frequent, relevant or revealing answers given to the question “What did 
you find most difficult the first weeks or months taking care of a newborn?”, with three bars 
for every answer shown, the top bar showing the general total, the middle showing the total 
for men only, and the third showing the total for women only 

When it comes to taking care of a newborn, both men and women were surprised by the 
emotions they experienced, along with the fatigue and sleeplessness involved, and the 
general sleep patterns of newborns. Women specifically were surprised by the process of 
breastfeeding, and the general amount of work, stress and difficulty involved. Men, 
conversely, were by far most surprised by how easy it was, followed by feeling useless or 
unable to help (mostly regarding the breastfeeding process), and lacking information. For 
both genders, the by far most difficult part of taking care of a newborn was the fatigue and 
lack of sleep involved. Both genders also found the child being uneasy or colic difficult. For 
women specifically, breastfeeding, being bound to the child and feeling isolated, and 
experiencing post-partum depression were strong difficulties. Although not on the same 
scale as women, men also found breastfeeding difficult, along with the feeling of 
responsibility and fear for the child, difficulties in bonding, being involved and helping with 
breastfeeding, and for some, not receiving any parental leave. 

To help with these issues, the app should prioritize fatigue and sleeplessness, providing both 
information on the effects of lack of sleep, along with any possible advice on how to 
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prioritize getting enough sleep, if at all possible. Although already mentioned, providing 
information and advice on breastfeeding would also be important. Advising women on how 
to possibly alleviate their isolation might also be helpful.  

What parents perceive as important 

The last question of the survey was a bit of an all-in-one item. It basically consisted of a list 
of all kinds of information needs related to a pregnancy, and participants were asked to check 
the 3-5 most important ones. The results can be seen in Figure 3.13. 
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Figure 3.13: Percentages that selected each item when asked "Choose 3-5 items that you 
think are most important” 

Of all the questions on the survey, I found the results of this one the most interesting and 
revealing regarding the expectant parents’ requirements. To summarize the information in 
Figure 3.13 more clearer, following are lists of the top ranking items, first the items 
emphasized by both genders, and then some items emphasized more specifically by each 
gender: 

Both genders prioritized: 

• Information concerning the mental health of the mother during and after pregnancy 
• Information about mothers’ nourishment during pregnancy and breastfeeding  
• Information and advice about common pregnancy symptoms/discomforts 
• Information on more serious pregnancy issues 
• Communication with midwife 
• Information on the first weeks caring for an infant 
• Information on work related rights during pregnancy and maternity/paternity leave 
• Information concerning the mental health of the father/partner during and after 

pregnancy 
• Financial related information during pregnancy and maternity/paternal leave 

Women prioritized: 

• Information on growth of the fetus during the pregnancy 
• Information and advice on breastfeeding 
• Information on changes in mothers’ body during and after pregnancy 

And men prioritized: 

• Information on infant nourishment 
• Information on daycare providers / infant preschool 

Obviously, anything and everything the app can possibly do to inform on or support the 
mothers’ mental health should be very carefully and seriously considered, since this is the 
most important issue from the parents’ perspective, both women and men. The fathers’ 
mental health should also be carefully considered. The other high-ranking issues should be 
used to prioritize information provided by the app. Pregnancy related information tends to 
involve around the physical symptoms of pregnancy, but providing a method to 
communicate with the midwife through the app, for example, is a good option to additionally 
consider, as well as making sure the app provides information on financial and work related 
rights and/or daycare providers. 

We have now obtained answers to the other two questions of the four we set out with. We 
have a list of which general pregnancy information should be prioritized, and the specific 
pregnancy information to prioritize can easily be derived from it. Along with providing 
information on the mothers (and fathers/partners) mental health, the app should also actively 
track the state of their mental health throughout the pregnancy. It should also indicate if any 
specific dietary needs arise for the mother. And if any serious pregnancy issues arise, the 
app should reflect that. 
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3.3.5 Conclusions 

The online study proved highly informative. The high rate of adoption of electronic 
identification in phones in Iceland alleviated many worries and opened the way for it to be 
the only entry method needed for the app. Women’s’ willingness to share their pregnancy 
information with the expectant father makes it clear that the app can become as essential to 
the expectant father as it could be for the expectant mother. The frequency of travel of 
pregnant women shows what an essential tool the app could become in everyday life. When 
dealing with the surprises and difficulties involved with the pregnancy process, the app could 
not only provide information and advice on what to expect, but also attempt to bridge the 
very different experiences of the expectant mother and father, and hopefully enable them to 
better understand and manage each other’s challenges. Having a prioritized list of 
information from the parent’s perspective could prove very useful in deciding on what 
information to emphasize in the app. 

3.4 Resulting requirements 

We have now obtained the answers to the questions we set out with and have gained an 
important insight into what kind of an app we need to build in order to meet the requirements 
parents would make.  

Concerning the most important general information related to pregnancy, the answer is 
obviously information concerning mental health, of the mother first and foremost, but of the 
father as well. Other priorities would be information on dietary needs of the mother, 
information and advice on both common and uncommon pregnancy symptoms and issues, 
information and advice on breastfeeding, information on care and dietary needs of a 
newborn/infant, and information on financial and work related rights. When it comes to 
pregnancy specific information, if any issues regarding the mothers’ mental health arise, 
they should also be given highest priority, along with any serious pregnancy issues that may 
come to light. If any issues related to the mothers’ diet are discovered, specific information 
regarding diet and those issues should be clearly provided. 

Expectant mothers proved very willing to share pregnancy specific information with the 
expectant father, specifically information related to the fetus. About a quarter of mothers 
were less willing to share information concerning their own health and bodies, or any 
communications from or with midwifes. 

At this point we have only discussed user requirements, but there were some VERA API and 
SAGA related requirements that were revealed as the systems were explored in detail. Since 
pregnant women usually do not meet with a midwife until already about 9 or 10 weeks along, 
no pregnancy exists in the SAGA or VERA systems until at that point, so before that there 
is no information for the app to retrieve from VERA, not even an expected date of birth. 
Since the app has the potential to relay important information and provide useful 
functionalities to expectant parents long before that, it was clear that an option for expectant 
parents to estimate a date of birth themselves was needed. This estimation would then be 
used temporarily until information was created in SAGA and could be retrieved through 
VERA. 
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Additionally, since the app will be retrieving sensitive medical data and handling personal 
communications to midwifes, security should be considered. Fortunately, the VERA API 
already uses electronic identification for access control, and HTTPS (IETF, 2020) to transfer 
data, so the communication itself is secure. Therefore, the best security approach to take is 
to make sure the app does not store any of that information internally, to eliminate any risk 
involved in a breach of security on the phone itself. It should always retrieve data from the 
VERA API, or send it directly to it in case of communications, never store it on the device. 
In instances where any data needs to be stored in memory, for example the estimated date of 
birth mentioned above, an at least 128bit Advanced Encryption Standard (AES) method 
should be used on that information (Martínez-Pérez, de la Torre-Díez, & López-Coronado, 
2015). 

Overall, the requirements very closely match the initial ideas proposed by Origo, confirming 
their theory for the most part. Our app should be accessed through electronic identification 
on the phone, as is required by the VERA API. It should provide a way to estimate the date 
of childbirth, if none is available, preferably storing the initial estimation with encryption in 
memory. Preferably, the app would supply the most general and commonly needed 
information to everybody, although that information might be arranged differently according 
to the user. For example, advice to expectant fathers/partners might be placed higher or more 
prominently when the user is the expectant father/partner. The app should offer highlighted 
or additional information where needed. These additions might be made available 
automatically based on an analysis of the medical information the midwife has entered in 
the system, or they might be manually triggered to be highlighted by the midwife. The 
information should be sectioned according to their relevance for each stage of the pregnancy, 
so that expectant parents are not met with too much information all at once. Preferably this 
information would extend beyond the pregnancy, to the recovery process and caring for an 
infant, considering that those areas were specifically mentioned as catching parents off 
guard. Having this information, both the common and highlighted, available in many 
languages might help combat any misinformation due to immigrant parents seeking 
information in their home country. The app should enable communications with the midwife 
and the relay of digitized documents, enable appointment review and scheduling and provide 
reminders for upcoming appointments. It should provide a section detailing measurements 
made by the midwife and other medical information. It should include a permissions section 
where permissions for the expectant father to gain access to specific information can both 
be provided and revoked. A prioritized list of these requirements can be seen in Table 2. 

Table 2: List of prioritized requirements 

Priority Requirement 

1 Users shall access the app through electronic identification (on their phone) 

1 
The app shall retrieve user and pregnancy information available for the user 
from the VERA API on login 

1 The app shall not store any medical data internally, only send and retrieve it. 
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1 The app shall be able to store encrypted non-medical user information, when 
it is deemed necessary 

1 The app shall provide the user the option of estimating the date of birth, if 
none is available from the VERA API 

1 The app shall enable expectant mothers to provide access permissions for 
each specific pregnancy related information to the expectant father 

1 The app shall enable expectant mothers to revoke access permissions for each 
specific pregnancy related information to the expectant father 

1 The app shall display general pregnancy related information, divided into 
sections, depending on the progress of the pregnancy 

1 
The app shall use user information and pregnancy information from the 
VERA API to arrange and prioritize the general pregnancy related 
information 

1 The app shall display pregnancy specific information, dependent on 
pregnancy information from the VERA API 

1 The app shall enable written communication to and from a midwife 

1 The app shall enable requesting a phone call from a midwife 

1 The app shall enable appointment scheduling with healthcare workers 

2 The app shall enable the relay of digitized documents 

2 The app shall enable the review and alteration of appointments 

2 The app shall provide reminders for upcoming appointments 

2 The app shall display measurements made by midwifes in appointments 

2 The app shall display information written in the system by midwifes in 
appointments 

2 The app shall display available test results 

3 The app shall extend its functionality further, continuing into the care of a 
newborn, and even further 
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4 User Interface and system design 
From Chapter 3, we now have the requirements of the ideal pregnancy app, but the ideal and 
the reality unfortunately do not always match. We know what we want to make, but do we 
have the means of making it? As a developer the doors are open for us to create the systems 
needed to provide all the functionality mentioned in Table 2, but to be able to, for example, 
provide information regarding the mothers’ mental health, we need the help of midwifes, 
and probably psychologists as well. To provide information on financial rights, we need to 
elicit information from the Parental Leave Fund, among others. To provide information on 
available daycare providers, we need the assistance of all municipalities in the country. 
However, this is beyond the scope of this project.  

Furthermore, the functionality available is limited to the current functionality of the VERA 
API, since that will be the apps link to the health care information needed. All is not lost, 
however. The VERA API already has many of the features needed for the app’s 
development, and where it is lacking, for the purposes of this project, we will simply assume 
it to be available at some future date and design the solution we find to be most fitting 
accordingly. 

The next step was to decide on which development platforms would be the best option for 
this project, since the platform choices themselves could have significant impact on 
decisions made from this point. After that I created a User Interface (UI) prototype, to further 
understand the basic structures needed in the app, and to gain an interactive prototype that 
could be explored and visually evaluated. After that, the necessary underlying system 
structures were designed. 

4.1 Choosing platforms 

4.1.1 Mobile app development platform 

To create the app itself it was suggested from the beginning that I make use of a brand-new 
system from Google called Flutter (Flutter, 2019). It uses the programming language Dart 
(Dart, 2020), which is also from Google.  

Dart is “A programming language optimized for building user interfaces...” (Dart, 2020). It 
is an object-oriented and class-based language with a syntax similar to Java or C#, that can 
compile to run on multiple platforms (Dart Platforms, 2020). When compiling to run natively 
on Android or iOS, it uses the Dart Virtual Machine (Dart VM) (Dart VM, 2020). The Dart 
VM has two different compilation pipelines, one Ahead-of-Time (AOT) used for production, 
and a Just-In-Time (JIT) for development. The JIT compiler is what makes the Hot Reload, 
one of the most convenient features for mobile app development in Dart, possible. The Hot 
Reload can be used while running a mobile emulator in debug mode. While the emulator is 
running the app, after making changes to the code, the Hot Reload enables a near instant 
reload of the app, allowing the developer to quickly see the effects of the changes without 
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having to restart the emulator. This can potentially speed up the development process 
considerably. Other notable features of Dart are: very clear and readable methods of 
performing async-await calls for event-driven interfaces, a cascading notation (denoted by a 
double-dot operator) which allows a sequence of operations to be run on the same object, 
and special mixin classes that can be re-used to extend multiple other classes (Dart Language 
Tour, 2020).  

Flutter is an app development UI toolkit which enables the development of a single codebase, 
which is then compiled to both iOS and Android app codes, basically making two apps at 
once (This is actually part of the Dart compilation options, but it becomes more relevant 
when combined with Flutter). The main building blocks of Flutter are widgets. The built-in 
widgets in Flutter are designed to specifically take advantage of the built-in capabilities of 
both iOS and Android applications. Its implementation is inspired by the React framework 
made by Facebook.  (Flutter Architectural Overview, 2020).  

Although Flutter was technically not officially released yet when my project began, the 
projects that had already made use of it, and the stellar reviews the system had already 
gained, were very promising. Origo had already started developing mobile solutions with 
this platform, both in the health care solution department and at other departments, which 
meant I would have access to other developers who were working on this platform to consult 
with. That, along with my own extensive experience with languages like C#, made choosing 
Flutter very straightforward. 

4.1.2 Further platforms 

Although all medical and user information would come from the VERA API, there was a 
need for a system to contain textual information, and even possibly pictorial. These texts and 
pictures would contain general information regarding the pregnancy process. Currently, 
VERA API has no such information, or any structure to support such information. 
Furthermore, creating such a structure in the VERA API in the future might be inappropriate. 
Both the VERA API and the SAGA system are active, individual oriented platforms, while 
this information is much more static and common. I therefore decided to use a separate 
platform for this purpose.  

As previously mentioned, this type of information is more static than medical information, 
but it is by no means constant. Furthermore, although I would be the only one inserting or 
editing information during this project, I still wanted to assume that at some point in the 
future other people might be dealing with the system, people like midwifes, nurses and 
doctors, people who knew the right information, but who were not software experts. This 
meant the system needed to have a simple user interface to make editing of the information 
very easy and straight forward, some sort of user and permissions system if more than one 
people would need to keep it updated, and an API to enable the app to fetch the information. 
I decided a Headless Content Management System (CMS) would be an ideal solution.  

A Headless CMS, in simple terms, consists of a database and a user interface for the purpose 
of adding or editing the information in the database in a user-friendly environment (as 
opposed to changing the information directly in the database itself). They also typically 
provide an API to allow external applications to access the information. The reason they are 
referred to as “headless” is lack of any form of easily readable presentation of the 
information (which is typically a website). Putting it more simply, it only contains the back-
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end part of a more traditional CMS, no front-end. There were many options available, but I 
decided on a system called Directus (Directus, 2019). It is a PHP (PHP, 2020) and MySQL 
(MySQL, 2020) based system that is free and uses a JSON based API. One of the reasons I 
chose this solution was the ability to run it on my own device, as opposed to using an online 
setup, which I did not consider appropriate for this purpose. Their system also provides much 
flexibility in how the data structure is made – which is where their name comes from – direct-
us. They also provide a user access and permissions system. Figure 4.1 shows the two 
different purposes the two APIs, VERA and Directus, serve for the app. 

 

Figure 4.1: The Prenatal care app and its two different APIs 

Finally, I chose a platform for the purpose of designing a UI prototype: the online system 
called FluidUI, run through the website fluidui.com (FluidUI.com, 2019). It contained a few 
ready-made units, which included units deploying the Material Design principles created by 
Google (Material Design Guidelines, 2020).  Since Flutter has built-in widgets also made 
with the Material Design principles, this was a very convenient feature. Another key feature 
was the ability to create an interactive prototype, with clickable areas that would lead to 
different areas of the prototype, just like clicking a button in a real app would do. 
Additionally, by downloading the FluidUI app on a phone, it was possible to open the 
prototype on the phone, which makes it look like an actual app running on the phone. All of 
this made it the ideal UI prototype platform for this project. 
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4.2 User Interface prototype 

In creating a UI prototype for the app, I made use of two design resources. One was the 
current design of the Heilsuvera website. Since there was already a medical information 
platform in use in Icelandic society, having some design familiarity and consistency between 
it and the app seemed appropriate. I explored its design features and functionalities, noting 
down the main colors and fonts used, font sizes on main text and headings, line spacing, 
margins, padding, and other design details, and familiarizing myself with the design concepts 
of the entire site. I made buttons and headings as similar as was possible, used the same font 
in the app, tried to use similar line spacing, margins and padding, and the appointment 
booking page used a similar structure as the Heilsuvera appointment booking section, 
although adapted a bit to the mobile environment. But there were things I did not make the 
same. Heilsuvera uses many different colors to separate its sections. I did not find this to be 
a good idea for the app, so I chose one color to be the main color, and then tried to use the 
same color hues for grey, black and white options as are used in Heilsuvera.  

The other design resource was the Material Design principles, since, as previously 
mentioned, Flutter has built in widgets using that principle. I tried as much as possible to 
keep the design consistent with Material Design, with things like the structure of the top 
section, the bottom icon menu, checkboxes and list items, while integrating Heilsuvera 
design features as mentioned before, since that would make it much easier and 
straightforward to code the app. However, this UI prototype was by no means meant to look 
exactly like the app would look. It was meant to be a close estimate. Since I had never used 
Flutter before, I was not yet aware of which design features would be easy to adjust or change 
and which were more tightly integrated, so I fully expected to have to adjust the design at 
the point I started coding.  
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Figure 4.2: The navigation structure of the app 

The app navigation structure can be seen in Figure 4.2. Since the app was going to include 
more than one pages that served a very distinct purpose (information page, communications 
page, appointment scheduling page etc.), but there would not be very many of such pages, I 
decided a bottom menu with icon buttons linking to those pages would be appropriate. For 
any further pages that do not fit on the bottom, I included a menu button in the upper right 
corner of the top section of the app. 

The UI for the main pages of the app can be seen in Figure 4.3 – Figure 4.5 (all texts in UI 
are in Icelandic). On the left in Figure 4.3 is the page to estimate the date of birth. It contains 
two different date selectors, the top one is to select the first day of the last period, and the 
second is to simply select an estimated date of birth directly. Ideally, changing one would 
automatically change the other. On the right side of Figure 4.3 is what can be called the main 
page of the app. It is the first page shown after login (or after selecting date of birth). It is 
also the information page. On the top of the screen is an example of a notification. This could 
be a reminder for an upcoming appointment, or even a reminder from the midwife. Below 
that is an area where text, or potentially pictures, would be presented. These would be 
retrieved from Directus. The information is set up like most other pregnancy related 
information providers (Ljósmóðir.is, 2020) (NHS - United Kingdom National Health 
Service, 2020), in the form of week-by-week chapters that show information relative to the 
progress of the pregnancy. The app automatically displays the currently relevant week from 
the expected date of birth, but there are also navigation buttons to see information for all the 
other weeks. As mentioned in Section 3.4, the information should be arranged and prioritized 
according to the user in question. This section has the potential to be customized for each 
pregnancy in various ways as well. One method would be to allow the midwife to choose 
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more detailed information to be displayed in this section if complications arise, ideally 
through an interface in the SAGA system. On the bottom is a section with quick reminders. 
These are meant to work similarly to the week-by-week information, appropriate reminders 
display depending on how far along the pregnancy is, but unlike the week-by-week 
information they accumulate throughout the pregnancy. This is meant to display the 
absolutely, most important items in a very clear, short and quick manner, in the case of users 
not wanting to read the text, or not having the time for it. These might include reminders for 
deadlines for parental leave applications, to make a sonar appointment, buy an infant car seat 
etc. Since the items displayed here are essentially an extremely short version of the text, it 
should be stored in Directus as well, so it might be edited along with the text if needed. The 
bottom of the image then shows the navigation between the four main sections of the app. It 
is present on all the main screens. 

In Figure 4.4, the left side shows the communication section, and the right side the 
appointment section. The communication section has a red banner on the top reminding the 
user to call the emergency number 112 if there is an actual emergency, since this is not meant 
to be any kind of fast communication. Below that is a button to request a call from a midwife. 
Pressing this button should send a message to the users listed health care center, including 
user information, so that a midwife could contact them at the next available time. Below that 
is the text communication section. It is set up in the form of chat messaging, with past 
communications available if scrolled up, latest messages on the bottom, and an input field 
and send button at the bottom. Since these are, as previously mentioned, not meant to be fast 
communications, every message displays the exact date and time it was sent. These 
communications would not necessarily be directed to the same midwife, although it would 
be ideal if they were directed to the users registered midwife. At the very least, they would 
be directed to a midwife in the users listed health center. This is a section where the 
permissions system for fathers/partners would come to play. If the user is the expectant 
father/partner and the expectant mother has granted them permission for communications, 
the expectant mothers communications would be visible, along with the midwife’s replies. 
If permission is not granted, the expectant father/partner would still be able to contact a 
midwife if they had any questions or issues. In the appointment section, the top shows all 
currently booked appointments on file, in order of date of appointment, with the closest one 
on top. There is also a button to change the appointment. These should not only be pregnancy 
related appointments, but also any other booked appointment in the VERA API, to make 
keeping track of all appointments simple. However, if the user is the expectant father/partner, 
it should only be pregnancy related appointments that are made visible to them, if permission 
is given. They should also not be able to change or cancel them, only see their information. 
Below the booked appointments is a button to book a new appointment. It should open 
another page where a health care worker would be selected, and a calendar then displayed 
that indicates available appointments. 
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Figure 4.3: Screenshots of the UI for the first pages as the app is started. On the left is a 
page allowing the user to estimate the expected date of birth. On the right is the general 
front page of the app, which is also the information page 
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Figure 4.4: Screenshots of the UI for the communication page(left) and the appointment 
overview and booking page(right) 

The left side of Figure 4.5 shows a details page for an examination. The examinations page 
itself would only have a list of examinations, looking very much like the appointments page, 
so there was no need to make a UI for it. The examinations details page shows measurements 
made in the examination, with graph buttons by each of them. These buttons would then 
open a graph page showing all measurements of this type taken from previous examinations. 
The details page also has a comments section to display any notes made by the midwife. 
Here is another example of where the permissions system would have effect. If the expectant 
mother had only granted permission to measurements related to the featus, but not the 
mother, only the fetal heartbeat measurements would be visible to them. If the mother had 
granted neither, this entire section would not be visible. 

The right side of Figure 4.5 shows the permissions page. Since this permissions system is 
actually not allowed in the current legal environment, as explained in Section 2.1.3, and it is 
unclear what kind of restrictions would be in place when it would be allowed, deciding how 
to structure this was very tricky. There is the possibility that this kind of permission might 
be granted to other parties than the expectant father/partner (according to Origo employees, 
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that is very likely). This would mean an option to enter a SSN, for example, would replace 
the pre-assumed information at the top. There might even be the possibility to give 
permissions to multiple people. Since all of this is so unclear, I decided to design the UI to 
only grant permissions to the expectant father/partner, but make sure the underlying system 
would allow for more than one person. To simplify things, I assume that information on the 
expectant father/partner would be put in the SAGA system and made available through the 
VERA API. Of course, since no pregnancy exists in the SAGA system until around the first 
examination, this would mean permission cannot be granted until then. However, since no 
information is in the system anyway, this is not really a problem. The expectant 
father/partner might still use the app the first weeks by estimating the date of birth just like 
the mother, and then get access to more as soon as the mother grants it. As the image shows, 
the expectant mother can give access to whichever information she would like. Of course, 
permissions can also be revoked from here. This page should not be visible to the expectant 
father/partner. 

 

Figure 4.5: Screenshots of the UI for an examination details page(left) and the permissions 
page(right) 
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4.3 Underlying architecture 

Now that a UI prototype is at hand, it makes creating the underlying systems to support it 
much clearer. However, they are not the only point of reference. The structures of the VERA 
API must also direct the way the system is organized, as well as the structure of the Directus 
API. Since the structure of the VERA API was at hand in Origo documentation, I started by 
creating the structure for the Directus API. 

4.3.1 Directus architecture 

Since the exact nature of the information that would be created was not at hand, I designed 
the Directus structure in a very flexible manner, focusing on small units of information that 
might be combined to form a complete set of information – I refer to one such set as a 
Chapter (in practice, an example of one Chapter could be all the information for week 16, or 
all information available on gestational diabetes). Keeping the units small would also help 
prevent information from becoming stale – updating the information in one unit would 
automatically update it in all Chapters that used it. I also created a structure for links to 
external material. I assumed each small unit might potentially have one or more links to 
relevant or more detailed information, and I also assumed these links might be used by more 
than one unit. Keeping all the links separate allowed for all the units to make use of them, 
as well as for them to be updated everywhere if they changed. A diagram showing how two 
of these Chapters might be constructed can be seen in Figure 4.6. As the figure shows, both 
Chapters share the same Nausea Item. The Chapters also both include the same “Advice on 
rest” Link. 
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Figure 4.6: An example of two Chapters of information sharing text Items, and text Items 
sharing Links 

With this structure in mind, I designed the class diagram for Directus. It can be seen in Figure 
4.7. It also includes the structure for the quick information items (ToDo), as shown on the 
bottom right image in Figure 4.7. For the purpose of this project, I decided to forgo creating 
structures for pictorial information. Images would add a level of complexity that I did not 
find necessary at this point. Directus does offer very good image management, so it might 
be added later, and I felt that to be good enough. 

 

Figure 4.7: Class diagram for the data structure used in Directus 
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4.3.2 App architecture 

With all the linked systems structured, I could now move on to creating the classes for the 
objects in the app itself. They can be seen in Figure 4.8. The top two classes show the 
structure for user information and the linked permissions. As previously mentioned, I made 
sure to allow for the possibility of more than one person gaining access permissions. The 
best way to implement the permissions system would be to send the permissions information 
to the VERA API, and make VERA the system that then decides what information is 
allowed. VERA would then, for example, only send the information that permission is 
granted for, and leave all other options empty. It would then be in the hands of the app system 
to see what information was delivered and structure the UI accordingly, even hiding sections 
if no permissions are granted and no possibility of the permitted user to make any use of it 
on their own. Although VERA does not have a system in place for this exact purpose, there 
is a system in place that allows parents to access their children’s medical information in 
Heilsuvera. However, it is unclear whether it might be used as a building block for this kind 
of system or not. In any case, designing this system in VERA is beyond this project. 

Figure 4.8 also shows the structures to receive information from the Directus API, ToDoItem 
and Chapter. I assumed all the information from the Items and Links from Directus would 
simply be put together into one text item, completeText, since there was no need to keep 
things fractured in the app. The AppointmentResource and Appointment classes are then 
reflections of the VERA API structure, the AppointmentResource is a healthcare worker, 
who has zero to many available Appointments. These classes are also used to display 
information on the booked appointments. CommunicationThread and 
CommunicationMessage are the classes behind the communication section. Each message 
sent or received is a CommunicationMessage, and they are all kept together in a 
CommunicationThread. Lastly, there are the PregnancyExamination and the accompanying 
PregnancyFetusExamination and PregnancyAttachment. Each appointment with a midwife 
would create one PregnancyExamination. In the case of multiples (twins, triplets etc.), each 
PregnancyExamination might include one or more PregnancyFetusExamination. There 
might also be some files accompanying, in the PregnancyAttachment class. These classes, 
and the communication classes, also reflect the structures in place in VERA. 
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Figure 4.8: Class diagram for the app systems 
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5 Implementing the app prototype 
Now that I had a UI prototype and class diagram, I was ready to start coding an actual app. 
This app was not meant to be a final product, but an app prototype, a potential building block 
for a future published app, and a means of verifying what functionality was missing, what 
needed to be adjusted, and what was readily available. In this chapter I begin by describing 
what the actual scope of the coded prototype was, both in terms of what was deemed 
unnecessary for its purpose, and in terms of what functionality was available. I then go over 
how I set up the Directus server. Next, I describe the process of coding the app using Flutter, 
both in terms of what coding platform I used, and what design decisions I made in the code 
structure itself. I then present examples of the running app in the form of screenshots of an 
Android phone emulator. Finally, I include some shorter code samples. 

5.1 Scope of prototype 

Although authentication by the use of electronic identification is a strict requirement, it was 
agreed by me and Origo that implementing such a system was not necessary for the scope of 
this project. They were actually working on another health care related app in Flutter and 
would be creating login with electronic identification on that. I therefore simply assumed 
that such a system would one day be implemented and structured the app with that in mind, 
but it is not a part of this prototype. 

Although communication methods are available through the VERA API and SAGA, as 
mentioned and shown in Section 4.3, any communication to a midwife is currently not a part 
of the systems. The appointment scheduling system is currently not linked to prenatal care 
appointment scheduling, either. These are issues that would need to be properly explored 
and structured for a potential released app, but for the purpose of this prototype some 
workarounds were implemented. In case of the communications, instead of being a single 
communication thread, it was turned into many communication threads, to better reflect the 
structures in place. This was also a better solution for the sake of the midwifes, as is 
explained a little further in Section 6.2. For the appointment scheduling issue, the solution 
was fairly simple. A midwife was simply made available to book appointments to in the 
development server I was working against at Origo. 

As previously explained in Section 4.3, there is currently no permissions system in SAGA 
or VERA that could allow an expectant mother to provide access to her information to the 
expectant father/partner. It was therefore decided that this part of the app would not be 
implemented in the prototype. 

5.2 Directus setup 

I installed Directus on my own computer through the help of an Xampp (Apache Friends, 
2020) environment running Apache (Apache Software Foundation, 2020) and MySQL 
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locally. I interacted with the platform through a web browser. I created the structures shown 
in the class diagram in Figure 4.7. My main method of testing both this API and the VERA 
API was with the help of Postman (Postman, 2020). To be able to make use of the API for 
testing purposes, I filled it with test data. For the information section, I made use of 
information available on the website ljosmodir.is. 

5.3 App structure 

The app itself was implemented with Dart and Flutter, as previously stated. The two 
recommended development platforms for Flutter were Visual Studio Code and Android 
Studio. I chose to use Android Studio (Android Studio, 2020) since I had previous 
experience with it, and it contains a built-in emulator for Android phones. 

After I went through a few Flutter tutorials, and before I dove deep into coding Flutter UI, I 
spent some time exploring what the growing Flutter community had to say about the best 
way to structure a Flutter app like the one I was planning on making. I found that the best 
way to make sure that information and functionality was available and updated throughout 
all components (or in the case of Flutter, throughout all widgets), was to implement a certain 
InheritedWidget structure at the root of the widget tree. This is a basic structure used 
throughout built-in Flutter widgets that involves letting the private state part of a 
StatefulWidget class become accessible and updatable throughout the entire app, through 
the use of an InheritedWidget. For further descriptions on these concepts, I refer to an article 
by Boelens (2018). 

A Flutter app is based on widgets, that generally form a hierarchy that reflects the structure 
of the app. The core widget hierarchy of my app can be seen in Figure 5.1. The colors 
represent the hierarchy, or in other words, the big boxes are the parent widgets of the smaller 
boxes inside them. The arrows then represent the navigation paths. At the top of the image 
is the SettingsContainer() widget. This is my implementation of this inherited state structure 
mentioned above. The SettingsContainer() widget is essentially the brain of the entire app. 
It contains all the functionality to initialize the app (retrieve user info from VERA and get 
information from Directus), contains all of the core functions used in the app, stores 
information in class objects and handles all API calls. It is accessible through every other 
widget in the app. In Section 5.4 the code for the starting file of the app is included. It shows 
both how the SettingsContainer() widget is placed, and the definition of the MaterialApp() 
widget. 

The MaterialApp() widget is the base of the UI for the app. It is a built-in object in Flutter 
that implements the Google material design concepts. It has the option to provide a 
customized theme object, which I did. As with the UI prototype described in Section 4.2, I 
used many design concepts from the Heilsuvera website to make the theme, but I only 
followed the UI prototype to a certain point. Whenever I found that implementing a design 
element was proving to be too complex, or even made using the pre-built components in 
Flutter impossible, I changed direction and adjusted the design. I felt keeping the design 
simple and in line with the Flutter components would not only save time in development, 
but potentially prevent difficulties due to incompatibility with other Flutter components 
down the line. The bottom navigation is an example of this. In trying to make it look like the 
UI prototype I was on the path of creating a completely custom component, when all I had 
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to do to make the built-in one work was to change the colors around. The resulting navigation 
UI can be seen in Figure 5.3. 

 

Figure 5.1: Widget diagram for Flutter app 

MaterialApp() also defines the main navigation routes of the app, as they can be seen in 
Figure 5.1, and in Section 5.4. This is all mostly in line with the design for the UI prototype 
and the navigation shown in Figure 4.2, with some differences in names, and the addition of 
some item pages. The app starts on the Login() page, which then leads to the ExpectedDate() 
page if no expected date has been set for the logged-in user. After the date is set the app goes 
to the HomePage(), which displays a custom Scaffold widget (another built-in Flutter object) 
created for the app, HealthScaffold(). The HealthScaffold() displays an inner-page and a 
bottom menu with navigation icons for other inner-pages. The default displayed page is 
Pregnancy(), but the other ones are Schedule(), Communication() and Examinations(), as 
seen in Figure 5.1. Navigating between these four pages is more like switching between tabs, 
the actual page being displayed is the HomePage(). Each inner page has its own item page, 
which get opened when specific items of that type are selected for further viewing. 
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Figure 5.2: Class diagram for implemented Flutter app 

What the classes/model for the implemented app ended up being can be seen in Figure 5.2, 
although the image does not include the SettingsContainer, which links them all together, 
nor any of the UI classes. Most of the classes in the image are built on either the VERA API 
objects or Directus objects and should be familiar from the class diagram in Figure 4.8. There 
are some differences, though: The class Settings is the class that holds the user information, 
there is of course no Permissions class, and the Chapters class is missing. It was not needed 
in the implementation that I ended up using and was replaced by a string. 
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In Figure 5.3 and Figure 5.4 some screenshots of what the app ended up looking like running 
in an android emulator can be seen. 

   

Figure 5.3: Screenshots from the app running in an android emulator. On the left side is 
the Pregnancy page, the right shows how booking an appointment looks like 
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Figure 5.4: Screenshots from the app running in an android emulator. On the left is the 
Communication page and on the right is what a thread/CommunicationItem looks like when 
opened 
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5.4 Code example – main.dart 

import 'package:flutter/material.dart'; 

 

import 'home.dart'; 

import 'package:health/pages/login.dart'; 

import 'package:health/pages/expected_date.dart'; 

import 'package:health/utils/theme.dart'; 

import 'package:health/utils/settings_container.dart'; 

 

// main function for app 

void main() { 

  runApp( 

      //SettingsContainer is the brain of the app, it inherits throughout 

      SettingsContainer( 

          child: MyApp() 

      ) 

  ); 

} 

 

// The base of the app is a MaterialApp, the login.dart page is the default 

page, healthTheme comes from theme.dart 

 

// If no expected date of birth is set in the phone memory through SharedPre

ferences, or none is set in Vera/Saga, 

// ExpectedDate opens first after login, so user can select an expected date

 of birth. 

 

// Otherwise, home.dart is loaded, which is a container for the 4 main pages

: pregnancy.dart(home_0), schedule.dart(home_1), 

// communication.dart(home_2) and examinations.dart(home_3) 

class MyApp extends StatefulWidget { 

  @override 

  _MyAppState createState() => _MyAppState(); 

} 

 

class _MyAppState extends State<MyApp> { 

  @override 

  Widget build(BuildContext context) { 

    return MaterialApp( 

      title: 'Mæðravernd', 

      theme: healthTheme, 

      routes: { 

        Login.routeName: (BuildContext context) => Login(), 

        'home_0': (BuildContext context) => HomePage(currentIndex: 0,), 

        'home_1': (BuildContext context) => HomePage(currentIndex: 1,), 

        'home_2': (BuildContext context) => HomePage(currentIndex: 2,), 
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        'home_3': (BuildContext context) => HomePage(currentIndex: 3,), 

        ExpectedDate.routeName: (BuildContext context) => ExpectedDate(), 

      }, 

    ); 

  } 

} 
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6 Evaluation 
In evaluating the app, I mostly made some functional testing with the help of test cases 
created on the SAGA development server at Origo, and in the Directus API. I also referred 
to the advice of experts within Origo, eliciting their advice and opinions. Both of this 
happened consistently throughout the development. 

6.1 Functional testing 

The functional test data available in the Origo development server were for two test cases, 
one early pregnancy and one a little further along. A test object representing a midwife was 
also made available for appointment bookings. This test data enabled me to test all functional 
aspects of the app. Following are the main test cases. 

The early pregnancy test user allowed me to test the page where expected date of birth is 
provided by the user on login by: 

1. Logging inn as early pregnancy user 
2. Selecting and confirming an expected date of birth 
3. Logging out 
4. Confirming that the app stores the selected expected date by logging inn again and 

not getting the expected date of birth page again 

Testing the information section involved:  

1. Making sure the appropriate information was being displayed compared to the 
expected date of birth of user 

2. Making sure the user is able to open the detailed information section 
3. Making sure user is able to browse through all the information. 

Testing the scheduling section involved: 

1. Opening an available health worker in scheduling detail page 
2. Finding an available appointment 
3. Booking appointment 
4. Returning to the scheduling page and confirming that the appointment is shown there  
5. Canceling the appointment and confirming it has been removed 

Testing the examinations section involved:  

1. Opening the examinations page 
2. Opening one of the examinations in the item view 
3. Confirm that the appropriate examination data is being displayed 
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Because of my lack of access to the SAGA development system, testing the communication 
section was a little challenging, since I wasn´t able to create a response from the midwife. I 
managed to utilize some VERA API functionality with the help of the program Postman to 
make it work in the end. I sent a message with the app and used Postman to create a reply. I 
then confirmed the app displayed the reply. 

Along with the app I also had access to the test data in a development version of Heilsuvera, 
so I was able to see how communication items looked in that system in comparison. 
Unfortunately I had no access to the development version of the SAGA system, but I 
managed to get other employees at Origo to help me when changes or adjustments needed 
to be made there (like when my further-along pregnancy test user became a little bit too far 
along as time passed and needed to be reset). 

6.2 Advice and reviews by practitioners 

Many changes were made in the app due to some good and sound advice of practitioners 
within Origo, which include both coding and app experts, but also UX experts, and a nurse. 
Some of their early reviews shaped the online survey significantly and brought very needed 
perspective into many things.  

In the beginning, the communication section was supposed to look like a single thread, where 
the user would then continuously post their questions, and get answers from potentially 
different midwifes for each. But experiences from the Heilsuvera communications revealed 
that this method of communication with patients tended to become cumbersome and taxing 
for the health workers. The section was therefore adapted to the form of a list of threads, 
directing the user to the form of creating a new thread for each question. This was more in 
line with the system in place in the VERA API, so it was a good change throughout. 

The Pregnancy page also took some changes after it was presented to a small group of 
employees, since it was found lacking the “dashboard” feeling that front pages generally 
have in these types of systems. A user information section was added to the top. The text 
information section was also made to only display some of the text, and then open in an item 
page, making the Todo section more visible. 

A code review was also performed by one of the Origo employees. It revealed some cases 
where duplications might be eliminated, and a lack of placing text strings in a strings file to 
make translations easier, but otherwise no serious comments were made. The employee was 
very happy with the extensive comments I had placed in the code to explain its functionality, 
and generally very satisfied with the code structure. 

Besides these issues, practitioners within Origo were generally very positive about the app 
whenever I had a chance to show them any of my progress (they were often brief chances, 
these are busy people). I especially liked being able to show new developments to any of the 
members of the group that had come up with the original idea. 
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7 Conclusion and future development 

7.1 Summary 

This project started with an idea from the people who work in the field of software 
development for the health care system – a basic draft of a prenatal care app. This initial idea 
was analyzed and processed through user interviews and an online user survey, along with 
explorations on the pre-existing software that would make the basis for the app, and some 
solid advice from among the same group of developers that came up with the idea. Through 
this work some important questions were answered, the user’s perspective was revealed, and 
a prioritized list of features was produced. An online tool was used to create a user interface 
wireframe for the resulting features and a class structure for the system was designed. An 
app prototype was then coded in Dart using Flutter to be platform independent and the 
resulting prototype app was tested through a development server. 

7.2 Discussion 

Like most software projects, this one had its share of bumps and U-turns. One of the first 
problems encountered was a seasonal one – at the time user interviewing was supposed to 
take place it was early fall, and unfortunately the parent groups tend to go through a lot of 
changes at that time of year due to many children gaining a spot with a daycare provider. 
The groups were therefore both very sparse and not meeting very frequently. User interviews 
were therefore delayed for a few weeks. There was also initially an idea of gaining access to 
the information available on the front section of the heilsuvera.is website, but unfortunately 
no API was in place. Gaining access to the systems at Origo to be able to learn properly 
about the structures of the pre-existing software and APIs also took a while. Then there was 
the idea of having a Facebook group where information on the project would be regularly 
updated. In theory it could have worked out wonderfully. Unfortunately, due to the rather 
private and closed personality of the writer, sharing the project progress openly on social 
media proved problematic – there was nearly no update made. This problem might have been 
solved with more dedication to post to the group, but in hindsight it would probably have 
been better if the writer had not been working on this entire project on her own. A partner 
would have made many of the difficulties more easily overcome.  

Developing the app with Flutter was a good choice. There are still some important features 
and libraries lacking (file processing turned out to be in too early a state for this project, for 
example), but developing with Flutter was a very pleasant experience even despite that. I 
would fully recommend it for a new project. 

The Directus CMS turned out not to fit as well as I had thought for the structure I had 
intended. I managed to create the structure I set out with, but the process of putting it all 
together was not as user-friendly as I would have liked. There was also a problem with 
arranging text items in the right order. It worked well enough for this project, but I would 
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not recommend it as the right system for the information structure I was using. A better 
option would be an ability to drag-and-drop the information items into each chapter. Such a 
system might exist, but it might also need to be custom made. This would need further study. 

7.3 Outlook 

The developed prototype app is a good starting point for a production version of such an app 
and reveals which important steps lie ahead. Some development on the VERA API and 
SAGA system would be necessary to properly enable some of the features, the 
communication section most notably, if communicating with midwife is to become a reality. 
A permissions structure would also have to be put in place to enable fathers/partners to 
follow along (only when the legal aspect of that has been sorted out, of course). Enabling 
appointment booking for midwifes would also be necessary, as well as other commonly used 
health care services, like a sonar exam.  

Presenting the proper information on the information section is the key to the whole app. In 
order for that information to be as correct and relative as possible, many professions would 
need to come together to write it, and a system would need to be put in place to maintain it 
to make sure the information does not become stale. The joint co-operation of midwifes, 
psychiatrists, gynecologists, health centers across the country, municipalities, the parental 
leave fund and parent representatives would be ideal, in order to make this app as powerful 
as it has the potential to become. 

Giving expectant parents access to the app for the purpose of proper user testing would also 
be necessary. Being able to give access to both expectant mother and expectant father/partner 
would be ideal, although expectant fathers/partners would have to make do with not having 
access to any of the mother’s pregnancy information, and only making use of the 
information, and possibly communication sections. 
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Appendix A 
Online survey 

The online survey was constructed in a way that made it possible to show different questions 
depending on the answers to previous questions. This created four variants of the survey. 
The original survey was in Icelandic. The English translation of the questions for every 
variant is shown in Table A.3 - Table A.6.  

Table A.3 Questions for women who have had children 

Question Available answers 

What is your gender? o Female 
o Male 

What is your age group? o 17 or younger 
o 18 - 25 years 
o 26 - 35 years 
o 36 - 45 years 
o 46 - 55 years 
o 56 - 65 years 
o 66 - 75 years 
o 76 or older 

How largely populated is 
the area you live in? 

o Large population (Capital area, Akureyri) 
o Medium population (Reykjanesbær, Selfoss, 

Akranes) 
o Low population or countryside 
o I don't live in Iceland 

Do you have electronic ID 
on your phone? 

o Yes 
o No 
o I don't know 

How many children do you 
have / How many 
pregnancies have you been 
a part of? 

o None 
o I am pregnant for the first time / expecting my first 

child 
o 1 
o 2 or more 

Did you travel abroad 
during your pregnancy? 

o Yes 
o No 
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If yes, did you need to seek 
medical assistance while 
abroad during your 
pregnancy? 

o Yes 
o No 

Which of the following 
pregnancy related 
information would you 
want to give the father 
access to? 

Multiple choice: 

 All of the following information 
 Expected date of birth 
 Scheduled appointments for maternity care / sonar 

exam 
 Results from sonar exam 
 Results from lab tests 
 Fetus related measurements (ex. fetal heartbeat) 
 Mother's related measurements (ex. fundal height, 

blood pressure, weight) 
 Diagnoses relative to / influencing the pregnancy 

(ex. gestational diabetes) 
 Messages / reminders from the midwife 
 Communication with the midwife 
 I don't want to give access to any of the above 

information 
 Other < Option to write open text answer > 

What surprised you the 
most during the 
pregnancy? 

<Open text answer> 

What was the most 
difficult during the 
pregnancy? 

<Open text answer> 

What surprised you the 
most regarding the birth 
or your/the mothers body 
afterwards? 

<Open text answer> 

What was the most 
difficult regarding the 
birth or your/the mothers 
body afterwards? 

<Open text answer> 

What surprised you the 
most during the first weeks 

<Open text answer> 
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or months caring for an 
infant? 

What was the most 
difficult the first weeks or 
months caring for an 
infant? 

<Open text answer> 

When did you explore 
your rights at the 
maternity/paternal leave 
fund? 

o Before the pregnancy 
o Early stage of pregnancy 
o Middle of pregnancy 
o Late stage of pregnancy 
o I don't remember 
o I didn't explore my rights at the maternity/paternal 

leave fund 

Would you have wanted to 
explore your rights at the 
maternity/paternal leave 
fund sooner? 

o Yes 
o No 

When did you explore 
your daycare options 
(daycare providers / infant 
preschool)? 

o Before the pregnancy 
o During pregnancy 
o Shortly after the child was born 
o When the child was a few months old 
o Shortly before maternity/paternal leave ended 
o I don't remember 
o I didn't explore my daycare options 

Would you have wanted to 
explore your daycare 
options sooner? 

o Yes 
o No 

Following is a list of 
pregnancy and childcare 
related items. Please read 
over the entire list and 
check the items you feel to 
be most important. Check 
three to five items. 

Multiple choice: 

 Information on changes in mothers body during 
and after pregnancy 

 Information and advice about common pregnancy 
symptoms/discomforts (ex. nausea, edema) 

 Information on more serious pregnancy issues (ex. 
gestational diabetes, eclampsia) 

 Information on the growth of the fetus during the 
pregnancy 

 Information about mother's nourishment during 
pregnancy and breastfeeding (ex. nutrients, foods 
to avoid, healthy diet) 
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 Information concerning alcohol and tobacco use 
during pregnancy 

 Information concerning miscarriage 
 Communication with midwife 
 Scheduling appointments in maternity care or 

sonar exam 
 Information on screenings during 12 week and 20 

week sonar exam 
 Results of lab tests during pregnancy (ex. blood 

test) 
 Information on work related rights during 

pregnancy and maternity/paternal leave 
 Financial related information during pregnancy 

and maternity/paternal leave (ex. 
maternity/paternal leave fund, cash sickness 
benefits) 

 Information on birth locations 
 Information on symptoms of labor starting 
 Information on how labor is induced 
 Information on pain relief during labor 
 Information on the stages and process of labor 
 Information on caesarean section 
 Information concerning sex during and after 

pregnancy 
 Information concerning the mental health of the 

mother during and after pregnancy 
 Information concerning the mental health of the 

father/partner during and after pregnancy 
 Information on educational courses concerning 

birth, breastfeeding and caring for an infant 
 Information and advice on breastfeeding 
 Information on the first weeks caring for an infant 
 Information and advice concerning raising a child 
 Information on daycare providers / infant 

preschool 
 Other < Option to write open text answer > 

 

Table A.4 Questions for women who are expecting their first child 

Question Available answers 

What is your gender? o Female 
o Male 

What is your age group? o 17 or younger 
o 18 - 25 years 
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o 26 - 35 years 
o 36 - 45 years 
o 46 - 55 years 
o 56 - 65 years 
o 66 - 75 years 
o 76 or older 

How largely populated is 
the area you live in? 

o Large population (Capital area, Akureyri) 
o Medium population (Reykjanesbær, Selfoss, 

Akranes) 
o Low population or countryside 
o I don't live in Iceland 

Do you have electronic ID 
on your phone? 

o Yes 
o No 
o I don't know 

How many children do you 
have / How many 
pregnancies have you been 
a part of? 

o None 
o I am pregnant for the first time / expecting my first 

child 
o 1 
o 2 or more 

Did you or do you plan on 
traveling abroad during 
your pregnancy? 

o Yes 
o No 

If yes, did you need to seek 
medical assistance while 
abroad during your 
pregnancy? 

o Yes 
o No 

Which of the following 
pregnancy related 
information would you 
want to give the father 
access to? 

Multiple choice: 

 All of the following information 
 Expected date of birth 
 Scheduled appointments for maternity care / sonar 

exam 
 Results from sonar exam 
 Results from lab tests 
 Fetus related measurements (ex. fetal heartbeat) 
 Mother's related measurements (ex. fundal height, 

blood pressure, weight) 
 Diagnoses relative to / influencing the pregnancy 

(ex. gestational diabetes) 
 Messages / reminders from the midwife 
 Communication with the midwife 
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 I don't want to give access to any of the above 
information 

 Other < Option to write open text answer > 

What has surprised you 
the most during the 
pregnancy? 

<Open text answer> 

What has been the most 
difficult during the 
pregnancy? 

<Open text answer> 

When did you explore 
your rights at the 
maternity/paternal leave 
fund? 

o Before the pregnancy 
o Early stage of pregnancy 
o Middle of pregnancy 
o Late stage of pregnancy 
o I haven't explored my rights at the 

maternity/paternal leave fund 

Would you have wanted to 
explore your rights at the 
maternity/paternal leave 
fund sooner? 

o Yes 
o No 

Following is a list of 
pregnancy and childcare 
related items. Please read 
over the entire list and 
check the items you feel to 
be most important. Check 
three to five items. 

Multiple choice: 

 Information on changes in mothers body during 
and after pregnancy 

 Information and advice about common pregnancy 
symptoms/discomforts (ex. nausea, edema) 

 Information on more serious pregnancy issues (ex. 
gestational diabetes, eclampsia) 

 Information on the growth of the fetus during the 
pregnancy 

 Information about mother's nourishment during 
pregnancy and breastfeeding (ex. nutrients, foods 
to avoid, healthy diet) 

 Information concerning alcohol and tobacco use 
during pregnancy 

 Information concerning miscarriage 
 Communication with midwife 
 Scheduling appointments in maternity care or 

sonar exam 
 Information on screenings during 12 week and 20 

week sonar exam 
 Results of lab tests during pregnancy (ex. blood 

test) 
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 Information on work related rights during 
pregnancy and maternity/paternal leave 

 Financial related information during pregnancy 
and maternity/paternal leave (ex. 
maternity/paternal leave fund, cash sickness 
benefits) 

 Information on birth locations 
 Information on symptoms of labor starting 
 Information on how labor is induced 
 Information on pain relief during labor 
 Information on the stages and process of labor 
 Information on caesarean section 
 Information concerning sex during and after 

pregnancy 
 Information concerning the mental health of the 

mother during and after pregnancy 
 Information concerning the mental health of the 

father/partner during and after pregnancy 
 Information on educational courses concerning 

birth, breastfeeding and caring for an infant 
 Information and advice on breastfeeding 
 Information on the first weeks caring for an infant 
 Information and advice concerning raising a child 
 Information on daycare providers / infant 

preschool 
 Other < Option to write open text answer > 

 

Table A.5 Questions for men who have had children 

Question Available answers 

What is your gender? o Female 
o Male 

What is your age group? o 17 or younger 
o 18 - 25 years 
o 26 - 35 years 
o 36 - 45 years 
o 46 - 55 years 
o 56 - 65 years 
o 66 - 75 years 
o 76 or older 

How largely populated is 
the area you live in? 

o Large population (Capital area, Akureyri) 
o Medium population (Reykjanesbær, Selfoss, 

Akranes) 
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o Low population or countryside 
o I don't live in Iceland 

Do you have electronic ID 
on your phone? 

o Yes 
o No 
o I don't know 

How many children do you 
have / How many 
pregnancies have you been 
a part of? 

o None 
o I am expecting my first child 
o 1 
o 2 or more 

What surprised you the 
most during the 
pregnancy? 

<Open text answer> 

What was the most 
difficult during the 
pregnancy? 

<Open text answer> 

What surprised you the 
most regarding the birth 
or your/the mothers body 
afterwards? 

<Open text answer> 

What was the most 
difficult regarding the 
birth or your/the mothers 
body afterwards? 

<Open text answer> 

What surprised you the 
most during the first weeks 
or months caring for an 
infant? 

<Open text answer> 

What was the most 
difficult the first weeks or 
months caring for an 
infant? 

<Open text answer> 

When did you explore 
your rights at the 
maternity/paternal leave 
fund? 

o Before the pregnancy 
o Early stage of pregnancy 
o Middle of pregnancy 
o Late stage of pregnancy 
o I don't remember 
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o I didn't explore my rights at the maternity/paternal 
leave fund 

Would you have wanted to 
explore your rights at the 
maternity/paternal leave 
fund sooner? 

o Yes 
o No 

When did you explore 
your daycare options 
(daycare providers / infant 
preschool)? 

o Before the pregnancy 
o During pregnancy 
o Shortly after the child was born 
o When the child was a few months old 
o Shortly before maternity/paternal leave ended 
o I don't remember 
o I didn't explore my daycare options 

Would you have wanted to 
explore your daycare 
options sooner? 

o Yes 
o No 

Following is a list of 
pregnancy and childcare 
related items. Please read 
over the entire list and 
check the items you feel to 
be most important. Check 
three to five items. 

Multiple choice: 

 Information on changes in mothers body during 
and after pregnancy 

 Information and advice about common pregnancy 
symptoms/discomforts (ex. nausea, edema) 

 Information on more serious pregnancy issues (ex. 
gestational diabetes, eclampsia) 

 Information on the growth of the fetus during the 
pregnancy 

 Information about mother's nourishment during 
pregnancy and breastfeeding (ex. nutrients, foods 
to avoid, healthy diet) 

 Information concerning alcohol and tobacco use 
during pregnancy 

 Information concerning miscarriage 
 Communication with midwife 
 Scheduling appointments in maternity care or 

sonar exam 
 Information on screenings during 12 week and 20 

week sonar exam 
 Results of lab tests during pregnancy (ex. blood 

test) 
 Information on work related rights during 

pregnancy and maternity/paternal leave 
 Financial related information during pregnancy 

and maternity/paternal leave (ex. 
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maternity/paternal leave fund, cash sickness 
benefits) 

 Information on birth locations 
 Information on symptoms of labor starting 
 Information on how labor is induced 
 Information on pain relief during labor 
 Information on the stages and process of labor 
 Information on caesarean section 
 Information concerning sex during and after 

pregnancy 
 Information concerning the mental health of the 

mother during and after pregnancy 
 Information concerning the mental health of the 

father/partner during and after pregnancy 
 Information on educational courses concerning 

birth, breastfeeding and caring for an infant 
 Information and advice on breastfeeding 
 Information on the first weeks caring for an infant 
 Information and advice concerning raising a child 
 Information on daycare providers / infant 

preschool 
 Other < Option to write open text answer > 

 

Table A.6 Questions for men who are expecting their first child 

Question Available answers 

What is your gender? o Female 
o Male 

What is your age group? o 17 or younger 
o 18 - 25 years 
o 26 - 35 years 
o 36 - 45 years 
o 46 - 55 years 
o 56 - 65 years 
o 66 - 75 years 
o 76 or older 

How largely populated is 
the area you live in? 

o Large population (Capital area, Akureyri) 
o Medium population (Reykjanesbær, Selfoss, 

Akranes) 
o Low population or countryside 
o I don't live in Iceland 
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Do you have electronic ID 
on your phone? 

o Yes 
o No 
o I don't know 

How many children do you 
have / How many 
pregnancies have you been 
a part of? 

o None 
o I am expecting my first child 
o 1 
o 2 or more 

What has surprised you 
the most during the 
pregnancy? 

<Open text answer> 

What has been the most 
difficult during the 
pregnancy? 

<Open text answer> 

When did you explore 
your rights at the 
maternity/paternal leave 
fund? 

o Before the pregnancy 
o Early stage of pregnancy 
o Middle of pregnancy 
o Late stage of pregnancy 
o I haven't explored my rights at the 

maternity/paternal leave fund 

Would you have wanted to 
explore your rights at the 
maternity/paternal leave 
fund sooner? 

o Yes 
o No 

Following is a list of 
pregnancy and childcare 
related items. Please read 
over the entire list and 
check the items you feel to 
be most important. Check 
three to five items. 

Multiple choice: 

 Information on changes in mothers body during 
and after pregnancy 

 Information and advice about common pregnancy 
symptoms/discomforts (ex. nausea, edema) 

 Information on more serious pregnancy issues (ex. 
gestational diabetes, eclampsia) 

 Information on the growth of the fetus during the 
pregnancy 

 Information about mother's nourishment during 
pregnancy and breastfeeding (ex. nutrients, foods 
to avoid, healthy diet) 

 Information concerning alcohol and tobacco use 
during pregnancy 

 Information concerning miscarriage 
 Communication with midwife 
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 Scheduling appointments in maternity care or 
sonar exam 

 Information on screenings during 12 week and 20 
week sonar exam 

 Results of lab tests during pregnancy (ex. blood 
test) 

 Information on work related rights during 
pregnancy and maternity/paternal leave 

 Financial related information during pregnancy 
and maternity/paternal leave (ex. 
maternity/paternal leave fund, cash sickness 
benefits) 

 Information on birth locations 
 Information on symptoms of labor starting 
 Information on how labor is induced 
 Information on pain relief during labor 
 Information on the stages and process of labor 
 Information on caesarean section 
 Information concerning sex during and after 

pregnancy 
 Information concerning the mental health of the 

mother during and after pregnancy 
 Information concerning the mental health of the 

father/partner during and after pregnancy 
 Information on educational courses concerning 

birth, breastfeeding and caring for an infant 
 Information and advice on breastfeeding 
 Information on the first weeks caring for an infant 
 Information and advice concerning raising a child 
 Information on daycare providers / infant 

preschool 
 Other < Option to write open text answer > 

 


