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Abstract 
Exploring Factors of eHealth Innovation Adoption: 
A Qualitative Study of Pregnant Women in Sweden  

Runfen Wang 
 
 
 
Pregnancy is a sensitive period in women’s lives; pregnant women encounter 
various physical changes and emotional challenges during pregnancy. The vision 
for Sweden’s eHealth initiative is to be the best in the world in using eHealth 
to make it easier for people to achieve a healthy wellbeing and equal welfare by 
2025. However, there is a lack of empirical studies in the area, especially studies 
associated with both eHealth and pregnancy in a Swedish context. Therefore, 
the thesis intended to seek the factors that affect a pregnant woman to adopt 
an eHealth innovation by applying qualitative interviews. Eleven women were 
selected including both women who are currently pregnant and women who 
have experienced pregnancy in recent years. Semi-structed interviews were 
chosen to gain more in-depth insights of the challenges during pregnancy. The 
data analysis followed the framework of Unified theory of acceptance and use 
of technology (UTAUT). Rogers’ innovation diffusion theory was discussed in 
relation to the study as well. The results based on the date from the study 
showed that the real drive for pregnant women to adopt an eHealth innovation 
is the dissatisfaction with the current solution, namely prenatal care in the 
Swedish public health care system. Other moderating factors that affect their 
intention for adoption are relevant knowledge, expertise support and 
trialability. The results revealed that women with foreign background were 
more likely to be dissatisfied with prenatal care in Sweden, and that 
professionals’ involvement in using the innovation and the possibility of 
experimenting with it will increase the intention of innovation adoption. Age, 
experience, and personality were not supported in having an impact on 
innovation adoption in this study. The limitations of the study are transferability 
and confirmability, where credibility, dependability and authenticity are high in 
this study. 
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Popular science summary  

Pregnancy is a special period in women’s lives; they need to face various physical changes and 
emotional challenges during pregnancy. The thesis intended to seek and understand these 
difficulties by interviewing both currently pregnant women and women who have experienced 
pregnancy in recent years, as well as asking about their willingness for adopting an eHealth 
innovation that can solve some of their problems during pregnancy. Eleven women with 
various backgrounds were selected and interviewed. The data from the interviews was analyzed 
by following a theoretical model called Unified theory of acceptance and use of technology 
(UTAUT). The model consists of four moderating variables that have impact on influencing 
innovation adoption, which are age, gender, experience and voluntariness of use, however, 
none of these moderators have shown impact on influencing the mothers to adopt the eHealth 
innovation in this study. Instead, three novel moderating variables have been shown having 
impact on the intention of eHealth innovation adoption, which are relevant knowledge, 
expertise support and trialability. Relevant knowledge refers to the extra information one can 
receive from outside of one’s environment, such as the non-Swedish mothers in this study were 
shown to be more likely to adopt the innovation. Expertise support refers to the need for 
professionals to be involved in using the innovation, and it was shown that professionals’ 
involvement will increase the intention for adoption. Trialability refers to the possibility to 
experiment with the innovation for a short time period, which was also shown having a positive 
impact on influencing innovation adoption. Beside the three identified novel moderators, the 
most interesting finding in this study is the discovery of the key drive for adopting the 
innovation, which is the dissatisfaction with the current solution, namely the Swedish prenatal 
care. The main findings of the study can provide insights for health care practitioner to improve 
the quality of prenatal care in Sweden, help marketers to understand who the early adopters are 
for eHealth innovation, provide empirical material for Swedish government to achieve their 
goal in eHealth, which is to be the best country in using eHealth technologies for improving 
wellbeing and equality in health care by 2025. 
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1 Introduction  

This section first outlines the background of the thesis, the relevant information of the external 
partner, and the research question and the aims of the thesis. It then lays out Swedish initiatives 
in eHealth and the standardized process of prenatal care in Sweden, as well as empirical 
research regarding eHealth and pregnancy. Innovation adoption in eHealth both in Sweden and 
globally will also be illustrated, furthermore the studies regarding transformation of eHealth 
will be introduced. Finally, based on the existing studies stated above, the implications of the 
thesis will be presented.   

1.1 Background 

Negentropy AB is a startup company that registered in 2019 and has since been mainly focusing 
on the project development for the product SenseTive. SenseTive is a smart pregnancy 
monitoring kit that enables real-time monitoring of variables like the mother’s oxygen 
saturation, uterine contractions, and heartbeats along with the fetal movement and heartbeats 
that helps in early detection of conditions like preeclampsia and gestation hypertension and 
thus improving the overall well-being of expectant mothers and their babies. The data 
generated will be presented on a mobile application that connects with the sensor, which will 
be visualized with a more detailed picture and be easy to understand by the users (Negentropy 
2021).  

The goal of the product is to reduce the uncertainty of pregnancy conditions and alleviate the 
stress for expectant parents and their families by monitoring pregnancy status and identifying 
unusual conditions, so that end users and their healthcare providers can make early decisions 
and take actions towards them.  

According to the company’s first market analysis (Negentropy 2020), the company learned that 
there is no similar product that exist in the Swedish market, the competition is mainly 
internationally from companies such as PregLife, Nateo HealthCare and Automated Remote 
Foetal Monitoring. The major challenges for the company currently are the existing 
competitors in the U.S, and the uncertainty regarding the granting of medical certifications in 
Sweden. However, these difficulties can be addressed, for instance, by collaborating with 
external stakeholders that have unique competences that the company seeks. Moreover, the 
competitive advantages of the product that differentiate the company’s sensor from competitors 
will also help the company to overcome the challenges.   

At this stage, the initial business model is explored, the initial pricing model is developed, as 
well as the prototype and application of the product. Through the primary competitor analysis 
and the first market analysis, five customer segments were identified, which are public health 
care, private clinics, NGOs, insurance companies and pregnant women. Therefore, in this 
thesis, I will be exploring one of these customer segments in more depth, which is the segment 
of pregnant women. The domain of the thesis will be in the area of market validation associated 
with an eHealth technology.    

The aims of the thesis are: 1) Identify physical and psychological difficulties during the 
pregnancy, as well as the current solutions that pregnant women are applying for coping with 
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these difficulties;2) Identify the main factors that affect pregnant women to adopt an eHealth 
technology as a new solution to the difficulties during the pregnancy, furthermore, seek the real 
drive that affect them to adopt or not adopt the solution. My research question therefore will 
be: what are the key factors that affect pregnant women to adopt a fetal monitoring eHealth 
innovation in Sweden? 

After outlining some concepts and previous studies associated with eHealth, prenatal care and 
pregnancy, the thesis will present a literature review related to the relevant theories and models 
that can be applied in the later sections for the thesis, then methodology for collecting and 
analyzing data will be presented, the results will be shown before a discussion of the findings 
will be demonstrated. Finally, a conclusion including summary, implications and future work 
will conclude the thesis.   

1.2 Pregnancy and prenatal care 

1.2.1 Pregnant women in Sweden 

The two largest age groups for women having their first child in Sweden were 25-29 years old 
and 30-34 years old in 2019, together they constituted 38.8% and 31.2% respectively of all 
first-time mothers. They were followed by the age groups 20-24 years old and 35-39 years old, 
who made up 14.9% and 10.7% respectively. The average age of a first-time mother in Sweden 
in 2019 was 29.1 years old (Socialstyrelsen 2020).  

The education level of the pregnant women group in Sweden is not specifically tracked by 
Statistics Sweden (SCB), but in their latest numbers from 2020 regarding the education level 
of Swedish women, 56.3% of the women in the age group 25-44 years old had some type of 
second level education and 40.6% hade three years or more of second level education (SCB 
2021). 

1.2.2 Challenges during pregnancy 

Pregnancy is a lifetime experience for pregnant women. One of the most painful experience 
some pregnant women may encounter is fetal mortality, also called stillbirth, which in Sweden 
refers to fetuses who die between the end of the 22nd week of pregnancy till during the delivery. 
It remains a public health problem for clinicians, researchers, public health advocates and 
expectant parents, since the fetal mortality rate was 3.6 out of 1000 newborn infants in 2016 in 
Sweden, and this rate hasn’t decreased over the last 10 years (Socialstyrelsen 2016). 

Besides the risk of having a stillbirth, some women may experience other health problems 
during pregnancy. The complications can involve the mother’s health, the baby’s health, or 
both. Some common complications include, but are not limited to, for example, high blood 
pressure, gestational diabetes, infections, preeclampsia, preterm labor and other complications, 
these complications may make the pregnancy a high-risk pregnancy (NICHD 2021). 

Along with physical changes, emotional challenges also increase the burden on pregnant 
women. Anxiety and depression are quite common among pregnant women, and there is a need 
to develop practical support accordingly in antenatal programs (Ali et al. 2012). Women with 
histories of abortion, fetal death or preterm birth have more symptoms of anxiety and 
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depression compared to pregnant women without such experiences (Couto et al. 2009). 
Younger women and high-risk women showed the highest level of anxiety in an anxiety study 
for pregnant women, and this high level of anxiety should not be normalized (Bowen et al. 
2008).  

There are multiple factors that can trigger or increase anxiety and depression during the 
pregnancy, one fourth of women reported high childbirth fear in the study (Hall et al. 2009), 
and it’s a big part of the emotional experience for pregnant women. Anxiety during pregnancy 
is related to lack of trust, fear of female incompetence and fear of death (Sjögren 1997). Other 
factors associated with antenatal anxiety are marital status, history of mental illness, gestational 
age, unplanned pregnancy and depressive comorbidity (Fadzil et al. 2013). Twenty-nine 
specific concerns are identified in a study of anxiety levels during pregnancy, where 94% of 
responses are pointed to concerns of the baby’s health during pregnancy, 93% of responses are 
regarding concerns of the baby’s condition at birth (Glazer 1980).   

1.2.3 Prenatal care  

Prenatal care in Sweden is available for free to all expectant mothers at the midwife clinics 
throughout the country. Women with any type of condition that may affect the pregnancy or 
delivery will be referred to a specialist maternity clinic. The women will contact their midwife 
clinic of choice when they find out that they are pregnant and are then usually called for a first 
visit where they are informed of health and lifestyle during pregnancy. The second visit occurs 
between week 9 to 12 where the midwife asks the expectant mother about their health condition 
and informs about fetal diagnostics. For a normal pregnancy without complications the 
expectant mother will be called to 6-10 visits, which occur about once a month up until week 
30 when they start to occur more frequently, about once per 1-3 weeks. During the visits several 
tests are done to make sure that the pregnancy is progressing as normal. These tests include 
blood tests to check the levels of haemoglobin and glucose, urine tests, the mother’s weight, 
fetal movement and heartbeat as well as the growth of the uterus (Bengtsson 2020). All 
expectant mothers are additionally offered at least one ultrasound test between week 18-20. 
These can be done at the midwife clinic or at the hospital depending on the region (Bengtsson 
2021). 

Multiple empirical cases draw attention to the pregnant women group and prenatal care from 
different perspective in different countries. Inequality in prenatal care has been heavily 
discussed in many studies. A case study was performed in ten European countries through 
interviews, and revealed barriers to prenatal care, which are lack of health insurance, young 
age (<20 years), high number of children, foreign nationals, unmarried and unplanned 
pregnancy (Delvaux et al. 2001). A quantitative study discussed social and ethnic differences 
in attendance for prenatal care in the UK and found that the odds for women who were born 
outside of the UK, for those who live without a partner, and for black women to initiate prenatal 
care late are high compared to the rest of the group (Rowe et al. 2008). The location of prenatal 
care was discussed in the study where the results showed that optimizing the location can 
reduce the inequality in accessing prenatal services (Tomintz et al. 2013).  

Thomas believes that Sweden is one of the best places to have a baby due to the availability 
and the high quality of the prenatal care, as well as the accessible and standardized prenatal 
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care services, and medical information are provided to the expectant parents (Thomas 2009). 
Some empirical studies have showed opposite results. In a quantitative study where satisfaction 
with prenatal care from Swedish women and Australian women were compared and studied, 
with the factor that Australian women have more prenatal visits, the results showed that 
although satisfaction was high for both groups of women, Australian women were more 
satisfied with emotional support of care and prenatal education, and Swedish women were less 
satisfied with the information provided, but more satisfied with the involvement of the fathers 
(Hildingsson et al. 2013). Women with high body mass index (BMI) had more negative 
attitudes towards pregnancy, but no differences found on satisfaction with prenatal care 
compared with lower BMIs (Hildingsson & Thomas 2012). Somali-born mothers and fathers 
in Sweden face various challenges in prenatal care relating to dealing with stereotypes, 
understanding health literacy and communication barriers (Ahrne et al. 2019). In a study where 
the meaning of prenatal care was studied from Swedish women’s perspective, which invitation 
and caring promise, witnessing and confirmation and caring emerges in vulnerability were 
identified, Swedish women think that reception of prenatal care shouldn’t be superficial, but a 
real understanding from care takers (Larsson et al. 2017). Although expectant fathers’ priority 
is to fulfill their partners’ needs during the pregnancy, it’s important to take fathers needs into 
account, and promote a family-oriented approach into the prenatal care system (Jungmarker et 
al. 2010). 

1.3 Innovation adoption in eHealth 

1.3.1 eHealth in Sweden 

The term eHealth, also written e-health, was first created by industry leaders rather than 
academics in the end of the 1990’s. The definition of eHealth varies through time, John 
Mitchell first referred to it as telemedicine and telehealth that is a part of telecommunications 
and information technology in the health sector at the 7th International Congress on 
Telemedicine and Telecare in London (Mitchell 2000). This arose the attention of eHealth as 
an umbrella term, which means the combined use of electronic communication and information 
technology in the health sector, that includes the transmitting, storing and retrieving of digital 
data (Della Mea 2001). One of the common definitions nowadays is healthcare practices which 
are supported by electronic or digital processes and communication, it can also include 
healthcare practices by using internet, and mobile applications in health care area, which is 
referred to as mHealth or m-health (O’Donoghue & Herbert 2012).  

Telemedicine is referred to as medicine at a distance, which has a long history in Sweden, it 
can be traced back to the beginning of the 1920’s. In the 1960s, a new era of telemedicine has 
started, remote reading of electroencephalogram signals was experimented with at Uppsala 
university in the end of the 1960s, radiology and pathology were introduced in the 1970’s 
(Olsson & Jarlman 2004). During the 1990s, there were multiple projects in telemedicine that 
covered ophthalmology, odontology, transplantation, dermatology and other sections in health 
care. The use of the term eHealth occurred in Sweden in the recent years, as a definition for 
distance-bridging applications in public health and health care (Olsson & Jarlman 2004). 

In 2006, the Swedish government initiated the first eHealth strategy for Sweden, and it was 
updated by 2010, which was the first time the term eHealth was used by the Swedish 
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government. At this stage, the strategy was focusing on making gathered information from the 
healthcare system available and accessible to professionals and individuals who need it and has 
right to the information (Socialdepartementet 2010). In 2016, the Swedish government laid out 
the vision for Swedish eHealth, which is “In 2025, Sweden will be best in the world at using 
the opportunities offered by digitization and eHealth to make it easier for people to achieve 
good and equal health and welfare, and to develop and strengthen their own resources for 
increased independence and participation in the life of society”. In 2017, an action plan for 
achieving the vision was designed, which includes three major phases. The first phase is from 
year 2017 to 2019, which is focusing on building fundamental conditions regarding eHealth, 
they are regulations, more consistent use of terminology and standards. The second phase is 
from year 2020 to 2022, the aim is to fulfill four objectives: “The individual as co-creator”, 
“The right information and knowledge”, “Development and digital transformation hand in 
hand” and “Safe and secure information processing” (Swedish Ministry of Health and Social 
Affairs 2020). 

In order to facilitate the progress and the development of the Swedish eHealth system, the 
Swedish eHealth Agency was established in 2014, to lead and coordinate government eHealth 
initiatives. The definition of eHealth used by the Swedish eHealth Agency is from the Swedish 
National Board of Health and Welfare: “By health, we mean physical, mental and social well-
being. E-health is about using digital tools and sharing information digitally to achieve and 
maintain a good level of health”. Examples of eHealth under this definition are e-prescription, 
e-services, virtual doctor appointments, IT support in health and social care, health apps, 
activity wristbands and watches and medical equipment (Swedish eHealth Agency 2021). 
SenseTive as a remote fetal monitoring device is a combination of e-service, health app and 
medical equipment.  

1.3.2 Innovation adoption in eHealth  
A number of empirical studies associated with eHealth have been done internationally. 
Multiple studies have sought to understand users’ intention and attitudes towards the adoption 
of eHealth. A survey conducted among patients of Dutch private healthcare showed that users 
think eHealth services such as online prescription and online appointments are useful, and 
ready to adopt it (Hendrikx et al. 2013). A quantitative study performed in primary health care 
clinics in Taiwan, to seek the relationship between usage intention and adoption of electronic 
health records (EHR), the results generated by using logistic regression analyses showed that 
the intention of adopting EHR is strongly related to the perceived usefulness and ease to use of 
the production (Iqbal et al. 2013). An empirical study based on 462 responded surveys tried to 
investigate users’ intention to adopt a wearable technology in healthcare from technology, 
health and privacy perspectives, the findings revealed that users’ decision on adopting the 
wearable technology is affected by perceived expectancy, self-efficacy, effort expectancy and 
severity (Wang et al. 2015). Another quantitative study based on 436 questionaries from China 
discussed adoption intention for wearable technology from technical attributes, health 
attributes and consumer attributes, the results showed that technical attributes, perceived 
convenience and credibility affect perceived usefulness positively, which increases adoption 
intention for males, health beliefs affect females’ adoption intention, furthermore, users’ 
innovativeness influence adoption intention significantly (Zhang et al. 2017).  
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There are a large number of studies devoted to seeking the main factors that affect users to 
adopt a novel technology in eHealth. An empirical study based in Taiwan explored the 
acceptance of users for adopting a web-based appointment system (WAS) provided by e-
hospitals by employing the Technology Acceptance Model (TAM). One of the most interesting 
findings of the study is that the quality of the service is not a critical variable for acceptance of 
the e-service, which contradicts multiple other studies. Another finding is that user experience 
positively affects the acceptance of adopting the e-service WAS (Chang et al. 2015). A meta-
analysis based on 35 related empirical studies conclude that all the attributes in TAM which 
are perceived usefulness, perceived ease of use, perceived vulnerability and perceived severity 
have significant influence on the intention of adopting the mobile health service, however, 
different age groups have different moderating effects on adoption, which means that most 
attributes are more important to middle-aged and older users (Zhao et al. 2018). A few 
qualitative studies compare to quantitative studies regarding adoption in eHealth. A 
combination of qualitative and quantitative research was conducted through semi-structured 
interviews with 21 participants to identify the main factors that affect users to adopt 
smartphones in medical settings in Iranian hospitals first, then the results from the interviews 
were tested through quantitative questionaries, eight factors were identified through the study. 
Besides the attributes from TAM, such as perceived usefulness and perceived ease of use were 
consistent with many other studies mentioned previously, there are other factors identified, 
such as training, internal environment, personal experience, social impacts, and observability, 
the study showed consistencies with TAM and some previous research (Tahamtan et al. 2017).  

Among various research that tend to seek users’ intention for adopting technologies in eHealth 
area and main factors that affect users’ intention on decision making, there are other studies 
which try to explain adoption in eHealth from different perspectives. A case study discussed 
organizational factors that affect adoption in eHealth service in Greece by employing Fit 
between Individual, Task and Technology frameworks, and found that fit management is an 
unstable and complex variable of adoption for eHealth service (Tsiknakis & Kouroubali 2009). 
A meta-analysis based on 111 peer-reviewed research found that user type as a moderating 
effect is essential in TAM constructs (Chauhan & Jaiswal 2017). Another meta-analysis 
discussed culture as a moderating effect in TAM and revealed that culture does have specific 
effects on adopting mHealth service (Zhang et al. 2012). A quantitative study based on 323 
self-completed questionaries compared users’ satisfaction and habits for online health service 
and offline health service and had an interesting finding which is that high satisfaction for 
offline health service hinders the awareness of online health service (Zhang et al. 2017).    

There are only a few empirical studies regarding eHealth in Sweden, and they are mainly 
associated with home care and elderly patients. A survey based on 144 responses regarding 
home care nursing revealed that a large number of eHealth services are in use in Sweden 
currently, respondents are open to more automated and remote monitoring eHealth services, 
and technical issues are the main obstacles (Rydenfält et al. 2019). Elderly patients in Sweden 
have an ambivalent attitude towards eHealth services, on one hand, they have mistrust and 
concerns of IT and new technologies, on the other hand, they have a wish and need to move 
forward and adopt eHealth services (Nymberg et al. 2019). Authors in a study of older Swedes’ 
perception of eHealth services have different conclusion, the study showed that older Swedes 
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have a positive expectation in adopting eHealth services and are ready for eHealth services 
from a psychosocial perspective (Wiklund Axelsson & Melander Wikman 2016).  

1.4 Transformation of eHealth 

According to Aanestad et al (2017, p.1), improving the quality and achieving cost effectiveness 
in health care are one of the greatest challenges in the twenty-first century, therefore, promoting 
eHealth for ensuring sustainability of healthcare in Europe has becoming urgent. At present, 
most healthcare organizations in European countries have reached a level of technological 
maturity, however, the lack of a unified system that communicates among various systems led 
to the issue of connectivity and interoperability between novel systems and existing 
infrastructural resources, as well as the acceptance of new technologies into existing systems 
(p.2). Although eHealth is the foundation for the healthcare transformation, great efforts are 
required to achieve widespread use, acceptance and integration (Hanrahan 2007). In order to 
accelerate the transformation of healthcare systems, besides paying attention to cost-
effectiveness of online education, self-management support and tele-monitoring in various 
domains of healthcare, the implementation issue needs to be emphasized, such as low 
acceptance and low adoption, or low adherence (Ossebaard & Van Gemert-Pijnen 2016). The 
security in novel environments where eHealth devices are connected also needs to be taken 
into account for enhancing transformation of healthcare (Keränen et al. 2013).  

In Sweden, eHealth sectors are increasingly governed through market mechanism and 
healthism, meanwhile, individuals are influenced with selfcare awareness, which leads to other 
core values in the healthcare system being neglected, such as health equity (Hellberg & 
Johansson 2017). In order to improve health equity, the core governing rationalities in eHealth 
sectors need to be identified, monitored and evaluated (Hellberg & Johansson 2017). Therefore, 
developing a framework for national eHealth evaluation and monitoring needs to be prioritized, 
especially in a context of the insufficient scientific evidence, as well as the most current 
approaches for measuring eHealth effects are at the micro level (Tsai & Koch 2019). However, 
digital transformation in healthcare is driven by three key factors, which are technological, 
social and political aspects, where social factors are easily being overlooked, as well as a 
number of ethical and practical issues, such as the challenges the aging population in the society 
have towards healthcare transformation, as well as the impact they have on the pace of 
transformation, which reveals the importance of focusing on end users’ needs instead of only 
on the continuous development of technology (Frennert 2021). Another group that needs to be 
brought to the forefront in transformation of eHealth is women, since digitalization is generally 
dominated by men and healthcare services involve a great number of women, and little is 
known about women who are involved in transformation of eHealth, including both women 
who are working with eHealth through their job descriptions and women who are using eHealth 
technologies (Cajander et al. 2020).  

1.5 Thesis contributions 

According to the vision, initiatives and action plan regarding Swedish eHealth based on the 
statements from Swedish governments and Swedish eHealth Agency, we can see that the 
development of Swedish eHealth is important, however, both theoretical frameworks and 
empirical studies regarding eHealth in Sweden is insufficient. Especially the lack of empirical 
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studies in eHealth adoption is significant, the existing ones are mainly focusing on elderly users 
relating to home care. There are plenty of research that intends to seek both the physical and 
psychological difficulties pregnant women encounter during pregnancy, as well as their 
satisfaction towards prenatal care, furthermore, to explore the motivations behind pregnant 
women’s attitudes towards prenatal care. However, the studies associated with both eHealth 
and pregnant women, or prenatal care are rarely found, especially in a Swedish context.  

Therefore, this study can contribute empirical material and in-depth insights from the specific 
group pregnant woman to the progress of Swedish eHealth’s development. From a marketing 
perspective, this study can provide some empirical data of the key factors that affect pregnant 
women to adopt eHealth technology or services, as well as some information regarding the 
characteristics of early adopters in the pregnant women group.  

Having outlined the background of the thesis, research question and the aims of the thesis, as 
well as some concepts and previous studies regarding eHealth, eHealth innovation adoption, 
prenatal care and pregnancy. The next section will examine the literature concerning innovation 
diffusion, value proposition and technology acceptance model, which will outline the 
theoretical basis for the thesis.   

2 Literature review 

In this section, the literature framework of the study will be laid out. First Rogers’ innovation 
diffusion theory regarding attributes of an innovation, the characteristics of early adopters, as 
well as empirical research applying these theories will be introduced. Next, the definition of 
value proposition and its literature will be presented, especially problem-solution fit will be 
respectively demonstrated. Finally, the theoretical framework of the study will be illustrated, 
the original technology acceptance model (TAM) will first be introduced, then the unified 
theory of acceptance and use of technology (UTAUT) and its determinants and moderating 
valuables, as well as relevant literature will be elaborated.  

2.1 Innovation diffusion  

Rogers stated in his book (1995) that the diffusion of an innovation is a process that reaches 
out to the members within a societal structure over time through relevant communication 
channels. Rogers’ theory revolves around four main elements, and they are the four key 
variables which affect the rate of adoption of an innovation: the attributes of an innovation, the 
communication channels, time and timing, and the structure of the social systems (Rogers 
1995, p.10). The attributes of an innovation are described by the innovation’s characteristics, 
such as relative advantage, compatibility, complexity, trialability and observability of the 
innovation (pp. 15-17). Relative advantage describes the degree to which an innovation is 
perceived as a better solution than the previous ones. Compatibility measures the degree to 
which an innovation is being consistent with previous experiences or existing values (p.15). 
Complexity indicates the degree to which an innovation is easy to use. Trialability describes 
the degree to which an innovation can be experienced with a limited basis. Observability is the 
degree to which an innovation can visualize the results to the users (p.16). Communication 
channels are the methods with which innovations as new ideas are transferred between units, 
and at the time of writing the book, two of the communication channels the author could 



 9 

identify were interpersonal channels and mass media channels (p.18). Interpersonal channels 
are those channels involving exchange of information face-to-face, and if the two parties have 
similar backgrounds, e.g., social status, life experiences, and education, the exchange will be 
more effective, while media channels are those channels that have the ability to reach the 
majority (p.18). Time is divided by Rogers into three dimensions: the first dimensions is called 
the innovation-decision process and it describes the time from when an individual or unit 
receives the first knowledge about the innovation till he/she rejects or adopts the innovation; 
the second dimension is how early or late an individual or unit adopts an innovation, and they 
can therefore belong to one of the categories of innovators, early adopters, early majority, late 
majority and laggards; the third dimension is the rate of innovation adoption as measured by 
the number of units that adopt the innovation over a specific time period (pp.20-23). The 
structure of the social system refers to both external and internal influences, such as social 
norms, communication structures, social relationships, change agents and distance to opinion 
leaders, and so on (pp.24-28). 

Rogers divided innovation adopters into five different categories depending on where in the 
normal distribution of adopters they belong (Rogers 1995, p. 280). The earliest adopters 
represent 2.5% of all adopters and they are the Innovators, the following 13.5% are the Early 
Adopters, the next 34% is the Early Majority, the next 34% is the Late Majority and the final 
16% are the laggards. The early adopters have the highest degree of opinion leadership since 
they are not too far ahead of the later groups when it comes to innovativeness and therefore 
acts as role models who can speed up the diffusion process (p. 283).  

The characteristics of early adopters can be divided into three categories: socioeconomic, 
personality variables and communication behavior (Rogers 1995, pp. 287-292). The 
socioeconomic characteristics of a typical early adopter are more years of formal education, 
literacy, higher social status as measured by income, level of living, occupational prestige etc., 
and upward social mobility. The personality of an early adopter is characterized by a greater 
amount of empathy, less dogmatic, greater ability to deal with abstractions, greater rationality, 
more intelligence, favorable attitude towards change and better ability to cope with risk. The 
communication behavior of an early adopter is more social participation, high 
interconnectedness through interpersonal networks, more contact with change agents, greater 
exposure to mass media, greater exposure to interpersonal communication, actively seeks 
information about innovations and have greater knowledge of innovations. 

Rogers’ innovation adoption theories provide us with a thorough framework and various 
inspiring aspects for analyzing innovation adoption, however, medical innovations face more 
challenges regarding the relevant regulations and different market strategies. An examination 
based on 115 questionnaires from physicians, after two months of using the Healthy Heart Kit 
(HHK), the result showed that the relative advantage and the observability of the HHK’s 
benefits influence significantly the intention of physicians to use the product, as well as the 
collegial interactions and discussions which may facilitate the innovation diffusion (Scott et al. 
2008). Another study that tries to bridge the knowledge-to-practice gap in health care was 
carried out in Sweden through qualitative interviews, the outcomes demonstrated that positive 
staff expectations, compatibility of the innovation with existing routines, explicit 
implementation strategy and positive opinions on change are the key factors influencing 
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adoption when planning to implement a new tool in primary health care (Carlfjord et al. 2010). 
When the innovations are information technologies, the consideration of the ease of use, 
usefulness, social impact, facilitating conditions and the attitudes of users will increase the rate 
of the adoption for information technologies (Garavand et al. 2016). In the research regarding 
the adoption of smart cards in the medical sector, the authors have emphasized that the direct 
benefits to the users are essential, not only for the clients, but also for the professionals, 
technical adequacy is not a sufficient condition for adoption (Aubert & Hamel 2001). 

Besides the various studies focusing on the individual’s behaviors and attitudes towards 
innovation adoption, there are many researchers who pay attention to the drivers influencing 
an organization to adopt an innovation. A cross-sectional analysis was performed to seek the 
factors influencing health information system adoption in American hospitals, the results 
showed that the hospital market, organizational and financial factors are key elements of 
adoption (Wang et al. 2005). Other critical factors identified in an empirical investigation in 
Taiwan are environmental pressure, top management attitude towards the innovation, staff’s 
technology capability, system integrity and the scale of the hospital (Lin et al. 2012). 
Sustainability concerns has also been presented in research of factors influencing innovation 
in healthcare, as well as other non-medical factors, such as cost and supply chain problems 
(Akenroye 2012). In addition, authors in the article of factors influencing organizational 
adoption have mentioned two additional factors, which are the education of the innovation, 
namely, to educate adopters regarding the functions and the use of the innovation, and the 
access to the relevant information and expertise regarding the innovation (Hamilton et al. 
2014).   

2.2 Value proposition  

2.2.1 Value Proposition Canvas 
The Value Proposition Canvas consists of Customer Profile and Value Map, where Customer 
Profile describes a specific customer segment in a structured and detailed manner with 
customers’ jobs, pains and gains, and Value Map describes specific features of a solution or a 
product in a more structured and detailed manner with the solutions, pain relievers and gain 
creators. When pain relievers and gain creators of the solution meet one or more of the jobs, 
pains and gains in customer profile, it achieves fit (Osterwalder et al. 2014, pp.8-9). 

Customer profile breaks down to customer jobs, pains and gains. Jobs describes the things 
customers try to get done in their personal life or professional work, it can be the tasks they try 
to perform, the difficulties they try to overcome, or the needs they try to fulfill. Customers jobs 
usually have a specific context in which they are performed or under a specific period when 
they were performed. Four types of the jobs are presented in Osterwalder’s book, which are 
functional jobs, social jobs, emotional jobs and supporting jobs. Functional jobs are the specific 
tasks customers try to perform, or specific problems customers try to tackle, for example, 
pregnant women visit midwife clinics to check baby’s health. Social jobs are the ones where 
customers try to look good and gain social status. Emotional jobs describe when customers 
seek a specific emotional state, such as feeling safe, peaceful or secure, for example, pregnant 
women need to feel comfortable during the examinations in clinics or feel secure and safe 
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during pregnancy. Supporting jobs are related to purchasing and consuming (Osterwalder et al. 
2014, pp.12-13).  

Customer pains describe the difficulties and potential risks that annoy customers or prevent 
them from getting a job done. Three types of pains are explained by the authors in the book 
(Osterwalder et al. 2014), they are problems, obstacles and risks. Problems are the functional, 
emotional and social pains. Functional pains are the ones when a solution doesn’t work or 
doesn’t work well, for example, some examinations in the maternity department in the hospitals 
may make pregnant women feel physically uncomfortable. Emotional pains are the ones 
causing negative feelings for the customers, for example, some parts of the maternity check-
ups make pregnant women feel alone and insecure. Obstacles are the things that prevent 
customers to start with a job or slow them down, for example, long distances from pregnant 
women’s home to midwife clinics. Risks are the ones that could go wrong when customers are 
getting a job done, for the pregnant women group, it could be inaccuracy of diagnosis for the 
baby’s health (p.14). Pain severity is the level of the pains, it can be extreme or moderate, when 
a feature or a solution match an extreme pain, it will increase the adoption of the solution.  

Customers gains are the outcomes and benefits customers desire, it includes functional utility, 
social gains, positive emotions and cost savings, and it can be categorized into four groups, 
which are required gains, expected gains, desired gains and unexpected gains. Required gains 
are the basic or the least benefits customer require to get the job done, it wouldn’t work without 
them. Expected gains are the features or functions customers expected from a solution, even if 
it could work without them. Desired gains are the ones that customers would love to have if 
they could, for example, baby’s heartbeats can be heard from a remote fetus monitoring device. 
Unexpected gains are the outcomes from a solution that are beyond customers’ expectations 
(Osterwalder et al. 2014, p.16).  

Value map consists of products and services, pain relievers and gain creators. Products and 
services are simply a list of what a solution offers, they can be tangible goods, intangible 
services, digital products and services and financial services (Osterwalder et al. 2014. p.29). 
Pain relievers are the features or functions of a solution that can alleviate customers specific 
pains or reduce the problems that annoys customers. Pain relievers can be differentiated based 
on the level of the relieving effect from essential to nice to have, however, important pain 
relievers are the ones that alleviate the extreme pains that matter to the customers the most 
(p.31). Gain creators describe how a solution provides outcomes and benefits that customers 
expect and desire (p.33).  

2.2.2 Problem-solution fit 

When a solution addresses important jobs, alleviates extreme pains and provides essential gains 
for customers, value proposition achieves a fit. Fit happens in different stages, the first one is 
called problem-solution fit, which takes place when relevant jobs, pains and gains are 
identified, and the features and functions of the solution address these pains and create gains 
for customers. At this stage, the goal is to identify the most severe pains, and create the most 
essential gains of the solution, to strive for achieving the best fit for the customers (Osterwalder 
et al. 2014, pp.48-49).   
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Various empirical studies have applied problem-solution fit as a theoretical framework for 
assessing the quality of their product development. Authors of a study (Hofmann et al. 2020) 
believe that problem-solution fit is essential for developing purposeful artificial intelligence 
(AI) applications, therefore they proposed a specific five-step method for AI use cases where 
technical problems and AI solutions fit. Problem-solution fit is employed as an assessment tool 
in the study of the acceptability of an eHealth ecosystem innovation, to track how an innovation 
eases pains, create gains and real value to the customers (Martin et al. 2021). Mathes (2017) in 
her study of searching solutions for individuals with Irritable Bowel Syndrome, found an 
appropriate solution in health food delivery by applying problem-solution fit to pivot to a high 
value proposition.  

Problem-solution fit has been studied as an important process for startups to succeed due to 
scarce resources and time limitation (Giardino et al. 2014). Paakkinen (2021) believes that 
finding the best problem-solution fit is especially important for early-stage startups to survive, 
therefore he introduced service design as a development approach that creates practical service 
concepts to find the best fit. A qualitative study based on interviews with 15 startups suggests 
that applying a problem-solution fit framework for customers validation for early startups can 
facilitate the startups’ incubation process (Naratama et al. 2019). Rai (2018) also emphasized 
the significance of problem-solution fit being the first and crucial state for startups, he assumed 
that a poor problem-solution fit can be one of the reasons that startups fail, therefore he thinks 
formulating a right problem-solution fit hypothesis is essential.  

2.3 Technology acceptance model (TAM) 
The technology acceptance model (TAM) was developed by Fred Davis and Richard Bagozzi 
in the late 1980s, which is one of the most influential and a widely applied model of users’ 
acceptance and usage of technology (Venkatesh 2000). TAM is a framework that allows an 
individual to understand the cognitive process of when users adopt and integrate a novel 
technology in their lives. As Davis and Richard stated that people’s attitudes and intention to 
adopt a novel technology tend to initiate efforts directed at using, namely that an individual 
will make a cognitive decision of adoption before actual interacting with or having real 
understanding of the technology, the decision is based on a biased impression of the technology 
(Bagozzi et al. 1992). 

2.3.1 Original TAM model 
TAM assumes that there are a number of factors that affect an individual to make a decision 
on adopting a new technology, one is called Perceived usefulness and the other one is Perceived 
ease-of-use. Perceived usefulness indicates the degree to which an individual believes how 
useful a new technology can be in strengthening their job performance. Perceived ease-of-use 
defines the degree of effort an individual believes that she or he needs to be putting in to use a 
new technology (Venkatesh 2000).  

The TAM model can be presented starting with External variables, which can be a 
predisposition of an individual to a certain type of technology, or their previous experiences 
using similar technologies. These external variables will affect an individual’s perception of 
perceived usefulness and perceived ease-of-use. Interestingly, perceived ease-of-use will 
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influence a person’s perceived usefulness, since the degree of a person’s understanding for the 
use of a new technology will influence if the person thinks the technology is useful. These two 
elements together will create an attitude towards adopting the new technology, this attitude can 
be positive or negative depending on the situation, which will lead to behavioral intention to 
use or not use. If the behavioral intention is positive, then it will lead to the actual use or 
adoption of the new technology, on the contrary, if the behavioral intention is negative, it will 
lead to abandoning the intention of adoption (Venkatesh 2000). A simplified illustration of the 
TAM model is displayed in the Figure 1 below. 

 

Figure 1: TAM model (Venkatesh 2000) 

2.3.2 Unified theory of acceptance and use of technology (UTAUT) 
TAM has been continuously studied and developed through the years, one of the major 
expanded revisions is called unified theory of acceptance and use of technology (UTAUT). 
UTAUT was developed through a review among eight models that were developed and 
employed in earlier research, they are theory of reasoned action, TAM, motivational model, 
theory of planned behavior, diffusion of innovation theory, social cognitive theory, model of 
personal computer uses and a combined theory of planned behavior and TAM. UTAUT was 
tested and outperformed the eight individual models by approximately 70% (Venkatesh et al. 
2003). 

UTAUT holds four key determinants of usage intention and behavior, which are performance 
expectancy, effort expectancy, social influence and facilitating conditions. Performance 
expectancy as a variable is similar to the element perceived usefulness in TAM, which refers 
to the degree to which an individual perceives that using a new technology will help her or him 
to enhance performance in jobs. Effort expectancy is similar to perceived ease-of-use in TAM, 
which measure the level of ease of use of the new technology. Social influence defines how 
others believe or think if one should use the new technology, and how others’ opinion affects 
one’s decision making on adopting the new technology. Facilitating conditions describes the 
degree of an individual’s belief on how an organizational and technical support can help or 
hinder one’s adoption of the new technology. Gender, age, experience and voluntariness of use 
are four moderating variables that can influence one or a few key determinants of usage 
intention and behavior (Venkatesh et al. 2003).  A simplified illustration of UTAUT model is 
displayed in the Figure 2 below. 
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Figure 2: UTAUT model (Venkatesh et a. 2003) 

A number of studies associated with eHealth have been performed by applying UTAUT model. 
In a quantitative study from China where adoption intention Hfor wearable technology was 
discussed, the findings of the study showed that technical attributes such as perceived 
convenience and credibility influence males’ adoption intention, and health beliefs influence 
females’ adoption intention, therefore gender is an important moderating variable for this study 
(Zhang et al. 2017). A meta-analysis of researching the intention for adopting mobile health 
services, found that different age groups have varied degree of adoption intention, which 
revealed age as an essential moderator for the study (Zhao et al. 2018). Another study of 
investigating adoption intention for wearable technology discussed the difference between 
fitness wearable devices and medical wearable devices on adoption intention, in which self-
efficacy and perceived severity are important moderators for medical wearable adopters (Wang 
et al. 2015). A study of older Swedes’ perception of eHealth services showed that older Swedes 
have a positive expectation in adopting eHealth services from a psychological perspective, 
where adaptability, competence and self-esteem are relevant determinants for eHealth services 
adoption, furthermore, gender and living status (living alone or living with a partner) have 
shown a moderating impact on adoption intention in the study (Wiklund Axelsson & Melander 
Wikman 2016).  

All of these empirical studies have showed having one or more moderating variables consistent 
with UTAUT model, such as gender or age. Meanwhile, each study identified its own 
individual moderators, such as self-efficacy, adaptability, self-esteem or living status.  

3 Methodology  

Many medical technologies are high-tech ventures, market validation in this area is a complex 
and process-based phenomenon, and a dynamic and interactive process where three questions 
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need to be included, which are: what problem it solves, who has this problem, what is the value 
proposition, as well as three goals that need to be reached, they are: resolving the customer’s 
pain-point, creating a unique value proposition and generating profit (Miles et al. 2014). 
Identifying market segments are one type of market validation, meanwhile it’s a critical 
function of a business model, therefore, knowing what kind of business model framework a 
company employs may help to perform a better market validation, due to a macro-overview of 
the company’s current development phase and deep understanding of the customer’s needs, 
which provide us with better strategies to connect with customer segments (Chesbrough 2007).  

Among various theoretical frameworks and practical models in market validation, lean startup 
has become one of the most influential fashion in the last decade. Lean startup is a methodology 
for developing businesses and products that iteratively test business hypothesis and rapidly 
update business models to shorten the product development cycle and increase the possibility 
for start-up companies to survive in the market (Blank 2013). Being Lean indicates eliminating 
waste, maximizing the use of the scarcest resources, and continuously learning from testing 
(Maurya 2012, p.XXIII). Running Lean is to test and measure customers’ behaviors, to engage 
customers throughout the whole development cycle, and to develop products and validate 
markets in parallel by using short iterations, which means building the product based on a 
continuous customer-feedback loop (p.XXII). The essence of running Lean can be described 
within three steps, which are to first document your initial plan, then identify the riskiest parts 
of your plan, finally test your plan iteratively (p.3). When the team has reached the last step of 
testing, which is the stage of market validation, the fastest way to learn is to talk to customers, 
and the best way to understand and communicate with customers is through interviews (p.71). 
There are two types of interviews depending on the company’s current stage and aims, which 
are problem interviews and solution interviews. Problem interviews are done to understand 
customers’ pains and jobs before formulating a solution, to validate the hypotheses between 
problem and customer segment (p.81). The process of problem interviews can be divided into 
four parts, which are the setup, test problem, wrapping up and document results (p.85). Solution 
interviews are done to test the “demo” which is built on the results of the problem interviews, 
to help customers to visualize the solution and to validate if it solves their problems (p.95). The 
structure of a solution interview consists of five parts, which are the setup, test solution, test 
pricing, wrapping up and document results (p.103). The framework of lean startup 
methodology inspired me in designing the interview guide, which will be explained further in 
Data collection section.  

Interviews are commonly applied in qualitative studies for understanding interviewees deeply, 
which is called qualitative interview (Bell et al. 2018, p. 433). Qualitative interviews tend to 
be flexible, giving interviewees sufficient space to express what they see as relevant and 
important, and providing the researchers rich and detailed answers (p. 435). The two major 
interview types in qualitative studies are unstructured interviews and semi-structured 
interviews. Unstructured interviews are similar to a conversation where a few topics are 
prepared, and interviewees can respond freely. Semi-structured interviews will cover a few 
specific topics, which is called the interview guide, questions can be asked in different orders 
for different interviewees. Bryman and Bell stated that the flexibility of semi-structured 
interviews will help researchers to learn in depth insights from their interviewees for their 
studies (p. 436).  
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There are a variety of studies regarding health care and market validation performed by 
applying qualitative approaches with different focuses. A qualitative descriptive study that 
intends to seek the key elements to quality prenatal care for pregnant women showed that a 
meaningful relationship between a woman and her prenatal care provider is more important 
than biomedical care (Sword et al. 2012). A case study explored the importance of worknet 
from an entrepreneur perspective when commercialize a medical technology, and the building 
of relationships with medical professionals are one of the drivers to the success (Baxter & 
Wright 2012). These findings from the empirical studies were a reminder to take relationship 
with professionals into account when conducting interviews.  

3.1 Data collection 

The study design is that of a case study, since it entails detailed and intensive analysis of the 
case. A case can be a single organization, a single location, a single event, a single person or a 
group of people (Bell et al. 2018, p. 63), which in this study the group is pregnant women in 
Sweden.  

In this study, in order to answer the research question, a qualitative study was carried out by 
employing semi-structured interviews, since one of the aims of the study is to understand 
challenges pregnant women encounter in depth, semi-structured interviews can provide deep 
insights into participants’ experiences, meanwhile having a few topics as the focus of the 
interview. The samples were divided into two groups for the pregnant women segment, which 
are women who are currently pregnant and women who have experienced pregnancy in the 
recent years. The reason for including two sub-groups is to gain a wider range of insights from 
both those who are experiencing the pregnancy and those who have experienced the whole 
pregnancy before. The samples are aimed towards the ones who live in Sweden currently and 
plan to continuously be living in Sweden, since the context of the study is Sweden. The sample 
size is eleven in total, and five for sub-group 1 who are currently pregnant, and six for sub-
group 2 who had experienced a complete pregnancy. Since all the women that were interviewed 
vary in their profession, education, age, city of residency and the number of pregnancy 
experiences, I believe that a size of eleven is enough to provide me with sufficient information 
that I need to answer my research question.  

The sample approaches while collecting samples are convenience sampling and snowball 
sampling. Convenience sampling is an approach that recruit participants who are accessible 
and convenient to the researcher (Bell et al. 2018, p.390). Snowball sampling is an approach 
where a researcher relies on the initial participants to identify additional participants (p.395).   
First, I reached out to my acquaintances who have experienced pregnancy in recent years, then 
through them to reach out to a few more of their acquaintances who are my potential 
interviewees. Meanwhile, I used my personal contacts who helped me to reach out to other 
women who fulfills my sample criterion. The reason for choosing a convenience sampling 
approach is due to the pandemic situation, since this approach provides an easy access to the 
samples. Another reason is that the study aims to seek in depth factors of innovation adoption 
regarding fetal monitoring, the personal relations will help to build the trust and facilitate the 
interactions between me and interviewees during the interviews, so that I can learn as much as 
possible from interviewees in a limited interviewing time. The reason for choosing snowball 
sampling is to gain more opportunities to reach out to more potential participants. The 
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convenience sampling and snowball sampling approaches were chosen due to their 
effectiveness and feasibility under a limited time frame and the pandemic situation. In addition, 
among all the potential participants that could be reached, the ones who have the most variation 
with other participants in education, profession, age, place of residence and nationality were 
selected.   

An appropriate sampling size for a qualitative study varies from different researchers with 
different focus of the research, one researcher refers to a study based on reviewing fifty research 
and found that the sample sizes vary from 5 to 350 (Bell et al. 2018, p.397). Due to the limited 
time restriction, this study planned to interview twelve women, so that a size of six will be in 
each sub-group. Unfortunately, one of the participants could not attend the interview before 
the deadline of the thesis, therefore a sample size of eleven was employed.  

The semi-structured interviews were carried out with two versions of the interview guides, one 
form is for currently pregnant women, and the other one is for women who have experienced 
pregnancy in recent years. Both interview guides were translated into Swedish as well, since 
two of the interviews were conducted in Swedish.  

The interview guides were inspired by lean startup methodology, where problem interview and 
solution interview were combined as one, therefore, the three main parts of the interview guide 
are consistent with the main sections in lean startup interviews, which are problem testing, 
solution testing and pricing testing. The interview guides consist of seven main sections, which 
are Introduction, Demographics, Problem testing, Solution testing, Pricing testing, Wrapping 
up and Acknowledgements. The introduction section includes the introduction of the 
researcher, the master thesis, the research question and interview methods, as well as asking 
for permission to record the interview. The demographics section focuses on collecting the 
basic information of the interviewees, such as age, nationality, profession, education, 
pregnancy complications and number of pregnancies and miscarriages, in order to identify 
early adopters. The problem testing section is the first critical section for the interview, where 
the intention is to find out what are the problems or pains that occur during the pregnancy 
related to fetal monitoring and how do they cope with the problems currently. If there are 
indeed pains that the interviewees are experiencing, then there is potential for problem and 
solution fit, so that the interview can move on to the next section. The solution testing section 
is the second crucial section for the interview, where I can show the demo of the solution that 
the company is developing at the moment, that interviewees can reveal if the solution may or 
may not solve their problems that were discussed during the Problem testing section. In this 
section, a few detailed questions will be brought up, such as what kinds of features they are 
looking for, how do they like the features the solution offers, which are the must-have, and 
which are the nice-to-have features. If the interviewees show a positive attitude or an interest 
in the Solution testing section, then the interview can move on to the next section. The pricing 
testing section intends to find out if the interviewees are willing to pay for the solution 
themselves or if they think other parties should pay for them, and how much and in which way 
do they like to pay. As we can see, the Problem testing, Solution testing and Pricing testing 
sections are related, Solution testing and Pricing testing are based on previous sections’ 
outcomes. The wrapping up section is to repeat some answers that are not clear, and can be 
clarified by interviewees, as well as asking the closing question: if there is anything that wasn’t 
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mentioned and is important to the study. The acknowledgements section is to thank the 
interviewees for participating in the interview and contributing to the study.  

The interview guide contains forty questions in total with mostly open-ended questions and a 
few alternative options questions. Many follow up questions were included, therefore, not all 
of the questions were asked to all participants, the order of the questions was varied from 
mother to mother, some additional questions were added during the interviews when it was 
needed. The only differences between the two versions of the interview guides for the two sub-
groups are the questions in Demographics section, and the language tense used for questions. 
For example, for pregnant women, the question is “how many weeks have you been pregnant?”, 
same question will not be asked to the non-pregnant women group. However, even though 
forty questions were prepared not all of them were necessarily utilized during the interviews, 
some questions were omitted depending on the interviewees’ responses and interests. A 
simplified version of the interview guide for the sub-group pregnant women can be found in 
Appendix (A).  

The interviews were conducted via Zoom due to the pandemic situation, and the interviewing 
time was between 40 minutes to 60 minutes. All the interviews were recorded either through 
Zoom or audio recording with the permission from the interviewees.  

3.2 Data analysis 

After the data was collected, then an analysis following the UTAUT theoretical framework was 
carried out. The analysis was conducted using five steps. Step one was to compile the results 
following the main structure in the interview guide, which are demographics, problem testing, 
solution testing, pricing testing, and the key factors asked in the last question in the interview 
guide, and then summarize the results individually for each section based on similarities and 
differences from the answers. Step two was to extract the relevant factors from the compiled 
results that are potentially related to the moderating variables and determinants in the UTAUT 
model, such as age, experience, performance expectancy, effort expectancy, social influence 
and facilitating conditions. Step three was to analyze the extracted factors, estimate if there 
were relations between factors and innovation adoption, as well as the relations between 
moderating variables and determinants. Step four was to review the compiled results one more 
time, identify the novel factors in this study that have an impact on the intention of innovation 
adoption, furthermore, analyze the relations between the novel moderating variables and 
determinants. The last step was to adapt the UTAUT model to this study based on the findings 
from step three and step four.  

3.3 Ethics 

3.3.1 Ethical principles applied in the study 
In the book (Bell et al. 2018, pp.114-123) the authors stated four ethical principles researchers 
should consider while performing business or social research, which are Avoidance of harm, 
Informed consent, Privacy and Preventing deception. Avoidance of harm refers to physical 
harm, psychological harm such as harm to self-development, stress, and harm to participants’ 
career. Informed consent entails providing participants with sufficient information about the 
research, so that participants can make the decision if they want to be part of the study. Privacy 
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relates to the need to protect participants’ identities and private information in the research, by 
not being identified when the research is published. Preventing deception indicates that 
researchers should honestly represent their studies as what they are.  

In this study, the ethical concerns are equally important for each participant. For pregnant 
women, Avoidance of harm will be focused on avoiding emotional harm, such as stress and 
other negative emotions by asking sensitive questions, for example, miscarriage or stillbirth 
experiences. Participants were informed before the start of the interviews that they have the 
right to decline answering any questions that make them feel uncomfortable, this was also 
included in the consent form that participants needed to sign before interviews. Privacy is 
essential for pregnant women, their identities and private information will be confidential, and 
their names will be anonymized in the research, only the researcher has access to the original 
interview recordings. In order to prevent deception in the research, the researcher will inform 
the participants of all the information they need to make the decision if they want to participate 
in the research, then a study information sheet and consent form will be sent out to the 
participants before the interviews. The interviewees will be informed that the interviews will 
be recorded before they agree to take part in the study, then they will be asked again before the 
interview starts. The interviews will only be initiated after the participants have signed the 
consent form. An example of an information sheet along with a consent form for pregnant 
women can be found in Appendix (B).   

3.3.2 Data management 
The storing of the digital data and data sharing has raised new concerns regarding 
confidentiality and other ethical issues, who is the controller of the data and how to store and 
use the data are key considerations in data management (Bell et al. 2018, p. 124).  

In this study, the researcher is the data controller with the exclusive access to the initial 
interview recordings and the private information to the pregnant women, the company has the 
right to use anonymized transcriptions for the product and business development. All the 
interview recordings will be stored on an external memory that will be locked in a filing 
cabinet, the information of pregnant women’s identities and private information will be stored 
separately in another cabinet, and they will all be destroyed within five years. The 
transcriptions of the interviews will be stored in a password-secured online platform, and in 
the company’s private platform. Participants were informed of all this information regarding 
the use and storage of the data, and it was included in the consent form that participants have 
the right to alter, agree on and sign before the interviews.  

3.4 Limitations 

Trustworthiness and authenticity are the criterion for assessing the quality of qualitative 
research. Trustworthiness consists of four criteria, which are credibility, transferability, 
dependability and confirmability (Bell et al. 2018, p.363).    

Credibility refers to the confidence of the truth between the findings of the study and reality 
(Bell et al. 2018, p.363). The findings based on the interviews with the eleven participants are 
credible, since the interview questions covered various aspects from problems, solutions and 
participants’ behaviors and attitudes towards Swedish prenatal care and SenseTive, and the 
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discussions have taken their relevant personal information into account for potential impact on 
innovation adoption. One may argue that the small size of the samples can hardly prove the 
internal validity for Swedish pregnant women in general. However, the age of becoming a 
mother for the first time among the selected samples were consistent with the statistics provided 
by Socialstyrelsen, that the two biggest groups of first-time mothers are 25-29 years old and 
30-34 years old (Socialstyrelsen 2020), and in this study there were five participants in the 
group 25-29 years old when they first became mothers, and four participants were in the group 
30-34 years old, the remaining two participants were in the group 35-39 years old. The average 
age of first time becoming a mother is approximately 30 years old which is coherent with 29.1 
years old that Socialstyrelsen stated for year 2020. The pregnant women’s education level was 
not specifically tracked, however the education level for the group 25-44 years old of Swedish 
women is 56.3% having a secondary education (SCB 2021), which draw a general picture of 
more than half of Swedish women having relatively high education. Therefore, all the 
participants in this study having three years or more of a secondary education is not rare. In 
addition to this, all the participants have varied backgrounds in profession, nationality, 
experience of pregnancy and miscarriages, health condition and place of residence, therefore, 
the findings of the study are credible. Transferability is a synonym to generalizability, or 
external validity (p.365), which has limitations in this study, the study is transferable for studies 
that have similar social context to that in Sweden, namely to the countries that have similar 
welfare systems and prenatal care settings, and to similar pregnant women groups with similar 
backgrounds. The limitation of transferability can be related to the relatively small number of 
interviewees. However, the variations in background and experiences among the mothers 
provided some arguments that participants have covered different sub-groups in the pregnant 
women group. Dependability refers to the consistency and reliability of the research findings 
and allows others to follow and review the research process (p.365), which is high in this study, 
since by following the same procedure, selecting samples with similar backgrounds will 
provide similar results for future studies. Confirmability refers to the degree to which the 
findings of the research can be confirmed by other researchers (p.365), which is debatable for 
this study, since interpretation of results can be biased and subjective from different researchers 
with different focus and background.  

Authenticity describes the value of the research, more specifically, it measures if the research 
is worthwhile and has impact on members of the culture or community being researched (Bell 
et al. 2018, p.363). The pregnant women group is a sensitive group in society, a qualitative 
study associated with their difficulties during pregnancy will provide valuable insights for 
authorities or other researchers to understand them in depth, thereby searching for solutions to 
help pregnant women to feel more secure and comfortable during pregnancy. It contributes to 
the development of gender equality in Swedish society, meanwhile the findings of the study 
can be used for facilitating the eHealth system development in Sweden. 

4 Results 

The results are based on eleven interviews with pregnant women and women who had 
experienced pregnancy in recent years, which mostly are within three years, one is within seven 
years. The reason for including the women who had experienced pregnancy, but are not 
currently pregnant, is to seek the insights from the complete pregnancy, in order to fill the gap 
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for late pregnancy of which some current pregnant women have not experienced, such as the 
last few weeks of the pregnancy, or even the delivery experience. Nine interviews were 
performed in English, where the other two were performed in Swedish due to these two 
participants not being comfortable speaking English.   

The outcomes will be presented in five main sections. The first four sections are the four major 
sections in the interview guides, each section has its own purpose and focus, while holding a 
progressive relation with the next section. The Demographics section intends to gather and 
categorize relevant personal information of participants, in case it can potentially contribute to 
identifying the common characteristics of early innovation adaptors. The Problem testing 
section attempts to find out the difficulties and pains participants are facing during pregnancy 
from various aspects, such as the convenience of doing check-ups of the baby, the relationship 
with the midwife, and how they feel about the different examinations during pregnancy. This 
section gives a basic overview of the pregnancy monitoring process in the Swedish public 
health care system, and deep understandings of the challenges during the pregnancy, which 
perhaps will provide some possible explanations for their responses in the next sections. The 
Solution testing section is carried out after the Problem testing to see if there is a problem and 
solution that match at some level, and to find out how participants react to a potential solution 
when we know they actually have a problem or pain. Therefore, the Solution testing section 
can only be continued on to when there are problems found in the Problem testing section. If 
participants have showed interest for the solution, which is the medical innovation in the 
Solution testing, then the interview can move on to the Pricing testing section. There are two 
focuses in this section, which are how participants respond to the hypothetic pricing model, 
and if the price affects them to adopt the innovation. The last section is the last question before 
Wrap up in the interview guides, which is directly asking participants to summarize what are 
the main factors that affect them to adopt an innovation. This question will provide the study 
with a great number of key words to answer the research question. However, if these key words 
are consistent with each participant’s responses and reactions in earlier sections, that’s 
interesting to discuss.  

4.1 Demographics 
There are eleven women who participated in the interviews, among which five are currently 
pregnant, and six had experienced one or more pregnancies in the recent years. Besides the 
pregnant status, a few other factors are collected as well, which are age, profession, education, 
nationality, and if they have had unsuccessful pregnancy experiences and underlying health 
conditions while being pregnant.  

The age of participants is from 27 to 42 years old, and the average age of being pregnant for 
the first time is approximately 30 years old. All participants have at least a secondary level 
degree, among which five of them have Master or PhD degrees. Regarding the professions, 
there are three researchers, and one of the researchers is specializing in the medical area, as 
well as two nurses currently working in hospitals. Seven participants were born and raised in 
Sweden, the other four have lived in Sweden more than fifteen years, among which two were 
from Europe, and two from Asia. Five women have experienced miscarriages, four of them 
had more than one miscarriage. Two women have underlying health conditions while being 
pregnant, such as being slightly overweight or diabetes.  
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In order to protect the participants’ private information, as well as not letting them be identified 
by gathering their characteristics all together, here will not be a table with their detailed 
information, but rather a visualization of the four factors among all the personal information 
through pie charts, which are the factors that have potential to be relevant to decision making 
of innovation adoption. They are education, profession, nationality and if they have 
experienced miscarriages, and are visualized in the graphs in Figure 3 below.  

 

 

Figure 3: Demographical information of participants 

4.2 Problem testing 

In this section, all the questions are covered by three major categories, which are the pregnancy 
checking process performed in Swedish public health care, the relationship between the mother 
and her midwife, and the difficulties and challenges during pregnancy.  

4.2.1 Pregnancy check-up in Swedish public health care 

The basic process for checking a baby’s health during pregnancy is standardized in Sweden. 
There are two places pregnant women go for monitoring the baby’s health and growing status, 
which are Maternity clinics (Mödravårdcentralen) and Maternity ward 
(Förlossningsavdelningen) in the hospital. Maternity clinics are responsible for the regular 
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check-ups, such as blood pressure, blood sugar and measuring the baby’s size. The pregnant 
women usually go there once in three weeks in the beginning, and it will get more frequent 
towards the end of the pregnancy. The total number and the frequency of going to Maternity 
clinics vary from woman to woman, based on their health situation and the stability of the 
pregnancy. A fixed schedule of the appointments will be made by the midwife, and the mother 
can make changes when it’s needed. The mothers can choose the clinics and the midwife, and 
they usually choose the closest clinic to where they live, therefore, all the interviewees have 10 
to 25 minutes distance from their home to the clinics, either by car or by walk. There was no 
problem brought up regarding commuting in the interviews, the general response is “It’s quite 
close, no problem!” The maternity ward in the hospital is mainly in charge of ultrasound tests, 
delivery and if there is anything wrong with the pregnancy. Ultrasound tests identifies Down 
Syndrome, baby’s heart rate, and visualizes the baby in the stomach in a digitalized manner. 
One or two ultrasounds depending on the region are standardized and recommended to all the 
pregnant women, and it’s free of charge. For women who are over 30 years old, KUB tests are 
recommended to see the likelihood that the fetus has a chromosome abnormality. If the result 
of KUB shows high risk, then the mothers will be recommended to take a Placenta test to get 
more detailed information. Since most of the participants are over 30 years old when they were 
pregnant, almost all of them have done KUB tests, and one has done Placenta test.  

There were four questions asked regarding the examinations in the maternity clinics and the 
hospitals. The first one was “What are the most important examinations for you?”. Eight 
interviewees voted ultrasounds, because they can hear the babies’ heartbeats, and together with 
the continuous measurements of the baby’s size, those are the strongest validation and proof 
that there is a live baby living inside and everything seems to be going well.  

 
“I think it’s the one that can hear the baby’s heart beats, then you actually know something, 
you have a confirmation that it’s actually something in your belly, more than a feeling that 
something is moving around, then it’s sure that everything is ok, that’s a quite a conformation 
that everything is ok.” 

—— Interviewee D 

The second question was “Are there any aspects that make you feel uncomfortable during the 
examinations?” Eight out of eleven interviewees cannot think of anything that is uncomfortable 
during the examination process. Of the two who have a different opinion, one had a Placenta 
test which was very painful she said. The other one had one baby’s head upside-down before 
the delivery, so a doctor had to help her to turn the baby’s position around, which was very 
painful, as she described.  

The third question was “What do you think can be improved?”. Two topics were brought up, 
which were more information need to be provided to the mothers during the pregnancy, they 
want to know as much as possible even if they cannot understand everything, they want to 
know not only the detailed and updated signs of pregnancy, but also the whole process of the 
baby’s growth. The other topic was mentioned by two currently pregnant women, due to the 
pandemic situation, their partners cannot follow to the hospital and clinics, and missing out on 
the pregnancy process which is important to both expectant parents.  
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The last question was “What do you feel about the examinations in general?”. Eight women 
showed positive attitudes towards examinations in both the clinics and the hospitals, they think 
the examinations are important, and they feel generally comfortable and happy to go there to 
get the confirmation from the professionals, and they all follow the whole process according to 
the schedule the professionals made for them. Interestingly, three women have opposite 
responses. One felt stressed and anxious when she was in the examination centers, due to the 
worry of what negative results may show. Another one felt too little connection to the process 
during such short visits, they were just more or less like a routine to her, these are her 
descriptions: 

 
“They did their routine check-ups, and then it was like ”bye, see you next time”, it felt a little 
bit more like a conveyor belt, they brought one person in, did all of the check-ups, brought the 
next person in, they didn’t go deeper than what they had to, the way I experienced it was that 
things could have easily been missed, certain signs that they could have seen, they are so used 
to doing their checks, when you go in there, you show your arm, you know they are going to 
measure the blood pressure, you lie down on the gurney immediately because you know they 
are going to measure the uterus and listen to the heart beats, and then you leave, there isn’t 
much time for anything else, talking about how you feel.” 

—— Interviewee H 

The third one thinks that the frequency for visiting both midwife clinic and hospital is too low, 
she compared the number of visits in Swedish health care settings with her relative who lives 
in another European country and concluded that Sweden is behind in maternity care compared 
to that country. Here are her words: 

 
“Like I said to my midwife too, I think you are not there quite often, you know. Now this is my 
second child, but the first child you need to go to hospital to check yourself more often, not 
once a month, it’s too long… Like my cousin is living in [a European country] and they have 
it all the time, they do the ultrasounds two or three times or something to just see it… my 
midwife just feels it, and feel is not the same as you look at it about how it is. So, I think it’s not 
quite good now, ultrasounds should be in the beginning like they have in Week 20, but then 
they should have one in Week 30 or 33 something like that, because they should see how the 
child is now, because they are growing very fast…” 

—— Interviewee J 

4.2.2 Relationship with midwife 

Surprisingly, all the interviewees are satisfied with their midwives, and they all agree on that 
the relationship with the midwife is essential, and the mothers should feel safe and comfortable 
visiting midwives. The comments for the midwives with these words occurred repeatedly, 
which are trustworthy, professional, helpful, supportive, positive, caring, fun, good listener and 
friendly. Ten out of eleven interviewees haven’t changed their midwives during the pregnancy, 
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no matter if they chose the midwives themselves or the clinics assigned the midwives to them. 
Here is a quote from one of the interviewees: 

 
“It's great to be honest, I only have one, she is great, I love her, she is awesome. She is 
positive, which is nice because I’m not, I'm more of a realistic person, which probably is a 
pessimist version. And she really cares, and she's been very supportive, but still listening to 
my concerns.” 

—— Interviewee E 

4.2.3 Difficulties during pregnancy 

The difficulties pregnant women are facing can be divided into two groups, which are physical 
pains and psychological stress. Physical pains include all the bodily changes from the 
beginning of the pregnancy to the extreme pain during the delivery. Among all the physical 
pains, nausea and pelvic pain are the most mentioned by the mothers. The other difficulty is 
constant worry and anxiety about the baby’s health, the level of the worry or the anxiety varies 
from mother to mother. There were three factors shown during the interviews that may affect 
the level of the stress, the first one is personality, some women are easier to get stressed and 
worried due to a sensitive personality; the second factor is age, the higher age the pregnancy 
occur at, the more anxious the mothers will get, since age is a standardized criterion to separate 
regular pregnancies and risky pregnancies, meaning that the elder the women get, the higher 
risk their pregnancies will be at, which increases the level of worry and anxiety compared to 
the others; the third one is if there are underlying health conditions, or if they’ve had 
unsuccessful pregnancies before, all of these will increase the mothers concern of having a 
healthy and live baby, which leads to more psychological difficulties. Here are two descriptions 
from two interviewees regarding the difficulties during pregnancy.  

 
“I had a lot of nausea in the first 14 weeks, which was horrible, because it’s nonstop, you're 
nauseous all the time and I got very dumb, especially the first trimester, I didn't grasp things, 
I was very dumb. But throughout the pregnancy, one of the things that I struggled the most was 
with sleep, I felt like I had a washing machine, she was going around constantly, especially at 
night, so I couldn't sleep. I couldn’t walk properly, especially in the end, because the whole hip 
gets kind of disassembled, to prepare for the delivery. So, that was uncomfortable, but in 
general it was a nice pregnancy.” 

—— Interviewee G 

 
“I think it would be the mental that's what I'm trying to say, not physically, but psychologically, 
the mental aspect of the early pregnancy that has been the most challenging, absolutely.” 

—— Interviewee E 

4.3 Solution testing 
This section covers three main topics, which are: 1) What are the solutions participants use to 
check the baby’s health status during pregnancy? This may provide a basic overview of 
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conventional methods applied by the pregnant women; 2) Are there other health tracking or 
selfcare devices or digital services participants are using currently? This one intends to probe 
the participants’ attitudes towards e-health or medical technologies, furthermore, to find out 
later if these attitude towards technology will affect them to adopt an eHealth innovation; 3) 
Explain the fetus monitor device the company is developing, and ask participants to rank three 
features from most important to least important, the three features are A. Baby’s heart rate, B. 
Mother’s heart rate, C. Uterine contractions, as well as asking for the explanations of the 
rankings. The rankings may seem to have no direct connection to the research question of the 
thesis, but the reasons behind the rankings may provide in-depth insights of the important 
factors to the mothers, which could be a factor that affect them to adopt an innovation.  

When asking participants about the solutions they are currently using for checking the baby’s 
health, they generally have two ways of monitoring the baby’s health status, one is following 
the appointments in maternity clinics, the other one is self-checking based on the baby’s kicks 
and moves, if the baby doesn’t move much some days, then they will drink some cold water, 
eat some sugar or press the belly to make the baby move. However, self-checking can only be 
started after the baby’s first moves kick in, which is around Week 20. Before that, the expectant 
mothers reported feeling anxious and worried if the baby is well. Even though only one of the 
mothers has tried a digital solution that can hear and see the baby’s heart rate, other mothers 
either try to gain as much knowledge as possible about pregnancy by reading books, visiting 
pregnancy forums, and using pregnancy apps to track their own pregnancies, or call the 
professionals directly in clinics or the hospitals to book an extra appointment when the worry 
is getting intense.  

When asking participants about what health tracking devices they are using currently, the 
responses can be roughly divided into two groups, which are the group who are using smart 
watches, step counters, blood sugar tracking devices, and the group who are not using any 
selfcare tracking devices or services. Six women are in the first group, two are using smart 
watches to track their sleep and exercise, and both of them are actively checking the results and 
feel the tracking is helping them to live in a healthier way. Two out of five in the second group 
are currently pregnant, one is having severe pelvic pain at the moment, and can’t move around 
so much, the other one is worried that tracking services will cause more stress and anxiety, 
therefore she decided not using them and thinks not knowing is fine.  

When asking participants to rank the three features after importance, interestingly all the 
women ranked A Baby’s heart rate as most important feature they want to have in the device, 
which leads to only two groups, they are A-B-C and A-C-B. Here is an abstract of the number 
of participants in each group, and the reasons for the rankings, as well as some quotes. The 
common reasons for the two groups are that participants think the baby’s heart rate is the most 
important thing they care about, and it’s also the thing they worry the most of, and don’t have 
access to check it at home by themselves, which leads to more needs and eagerness to know 
about it. As most of them say “I don’t worry about myself at all, the most important thing is to 
know the baby is well.” The participants’ rankings and the reasons for the rankings are collected 
in Table 1 below. 
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Table 1: Rankings of the three features 

 A-B-C A-C-B 

Number of votes 4 7 

Reasons for rankings 

Contraction is only a small part 
of the whole pregnancy. 
The mom’s heart rate is also 
very important, it’s a indicate of 
the baby’s health.  

Don’t worry about their own 
heart rate. 
Can check their own heart rate 
by other means. 
Contraction is important in the 
last period. 

Quotes 

“Contraction is a small part of 
pregnancy, and I don’t really 
know what I should do with the 
information about my heart rate, 
so it wouldn’t interest me, 
because I don’t really get what 
it would give me, I guess.” 

“In the last period, the 
contraction is important, but 
maybe not in the beginning. My 
heart rate, I don’t know what I 
am going to do about it. It is 
important to know the baby’s 
heart rate, but meanwhile, it can 
also cause more stress, baby is 
always the first, then comes the 
mother, haha… Have a timer for 
contraction in the end, that will 
be very helpful, you know when 
to go to hospital.” 

 

4.4 Pricing testing 
The pricing testing section attempts to dig deep into how likely the participants are willing to 
adopt the innovation, by asking them to rank the willingness on a scale from 1 to 10 and explore 
their reasons for their rankings. In this way, the participants’ hidden drives for adopting the 
innovation will be revealed. By then asking participants to rank how likely they are willing to 
pay for such a medical device by ranking on a scale from 1 to 10, we can see if the willingness 
of paying is lower than the willingness of adopting, which can lead to an assumption of if the 
price is one of the factors that affect the innovation adoption. The participants’ scores and the 
reasons for the scores are collected in Table 2 below. 

Table 2: Scores for willingness to adopt and pay 

Participants Willingness 
to adopt & 

pay 

Reasons Quotes 

A 9 & 7 Want to monitor 
the baby daily; 
Open to the new 
technologies 

“I’m always open to new things, as long as 
it doesn’t affect the baby in any sense, and 
as long as it’s not too much work, I’m happy 
to try.” 
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B 7 & 6 Reduce the stress 
and worries 

“In Sweden, public health care is free, so I 
think this one you can pay for yourself, 
because it’s not something that you have to 
have, it’s just for me to feel secure, so I think 
parents can pay.” 

C 3 & / No needs for 
monitoring 

“If you feel the baby is moving in the end, 
moving regularly, so you know that it’s 
doing well, so it’s not so necessary to 
monitor all the time.” 

D 0 & / Possibility to 
monitor at any 
time will cause 
more anxiety and 
stress 

“I don't think I would actually be used 
because the same reason as your step count, 
if you start checking it, then you just can 
stop it, so I feel I would get more anxious to 
always be able to know.” 

E 3 & / Worried that 
inaccurate results 
will cause more 
problems and 
stress 

“The only reason that I haven't really had 
the guts to buy a heart rate monitor is 
because I was worried what if you don’t find 
heart rate, my main concern has been if the 
baby is alive or dead, and if you can’t find 
the heart rate, then it would be terrifying for 
me.” 

F 5 & / Feel secure about 
the baby’s status; 
Worried that 
daily monitoring 
will cause more 
stress; 
Only if midwife 
recommend it 

“I’m worried I will be more stressed, I 
probably want to check it every day, and I 
have to make sure that the results or the 
data are accurate, if it’s the 
recommendation from the midwife or the 
government, then I will trust their 
judgement, I will be more certain for the 
product.” 

G 10 & 10 Feel more 
comfortable and 
less alone; 
Want to monitor 
the baby’s health 
in real time 
 

“Because I would feel much more 
comfortable to follow my pregnancy on a 
real time basis, not just the last trimester, 
but also the early delivery that I would feel 
that I’m not alone. That's what I felt like 
when I was especially in the early delivery 
that it felt like I was doing it all by myself, 
and I didn't have any help because they were 
sending me home constantly and I didn't 
have anything to help to manage the pain or 
see if the baby was fine or if I was fine. I 
was at home alone just struggling with the 
contractions, with very tight contractions 
and very intense pain for very long time.” 
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H 10 & 7 Want to know the 
baby’s heart rate; 
Want to follow 
the baby’s growth 
over time 
 

“It is interesting specifically to know to 
baby’s heartbeat, how it is, how it is 
developing, that is very interesting, because 
you know how the baby is moving in the 
belly, but you don’t hear the baby, you don’t 
see what the heartrate is for example. It 
would be interesting to measure what the 
heartrate is over time.” 

I 7 & 10 Reduce the stress 
and worries 

“I mean, this time I would say that I would 
probably, definitely think about it and if it’s 
an ok price, and I felt that this would be 
good for me, but last time I probably 
wouldn't have thought about it at all, 
because I wasn't worried at all at the same 
level.” 

J 10 & 10 Reduce the 
worries, reduce 
the workload for 
professionals, can 
be used at 
anytime  

“Like I said, you don't have so many 
appointments with your midwife or with the 
hospital, so sometimes you get worried and 
feel like Oh my God is the heart beating or 
not, so it's good to know when you're 
worried instead of calling the hospital, you 
can just check it home.” 

K 5 & / It depends on if 
the midwife is 
involved 

“If my midwife can also have the access to 
the data, I will rank the willingness for using 
it to 10, but if she is not involved, then I will 
probably be that interested to use it, I will 
rank like 5 or 6 out of 10… if other 
professionals are involved, may be little 
higher…”   

 

From Table 2 above, we can see that the average of the willingness to adopt the innovation is 
around 6, even though one participant has voted 0. The motivations for adopting the innovation 
are the needs and eagerness to know the baby’s health status, the needs for reducing the anxiety 
and stress of worrying and not knowing, openness to new technology. The reasons for avoiding 
adopting the innovation are worries that continuous checking will cause more anxiety, worries 
that inaccurate results will cause more problems, need professional’s confirmation or 
recommendation of using innovation. The willingness for paying for the innovation is generally 
slightly lower than the willingness of adoption, based on the six participants who gave a 
ranking for both. The remaining five participants who didn’t rank for the willingness of paying 
is due to their low rankings of the willingness for adopting the innovation.  

The payment methods were also asked about in this section, the mothers can choose from 
buying the device once and for all or rent it by month. All the mothers preferred renting it by 
month, which gives them more autonomy to choose which months and how many months of 
using the device. Interestingly, four of the mothers mentioned the same reason why they prefer 
renting it, which is that it will provide them opportunity to experiment with the device before 
they decide to adopt it for a longer period or buy it permanently.   
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4.5 Key factors for innovation adoption 

In order to answer the question of what are the main factors that affect the participants to adopt 
such an eHealth innovation, each of the participant has summarized the key factors that are 
most important to their decision making for innovation adoption. Here is a table to visualize 
the key factors that each interviewee brought up following their own orders, as well as some 
shortened relevant quotes. The participants’ answers regarding key factors for innovation 
adoption are collected in Table 3 below. 

Table 3: Key factors for innovation adoption 

Participants Key factors Quotes 

A User friendly 
Safe to use 

“I think it should be easy to use, so if I’m 
supposed to test it, then it shouldn’t end up too 
much work to me.” 

B User friendly 
Quality 
Safe to use 
Accurate 
Reliable 

“They are easy to use and can understand how 
to use it quite simply. That’s important, so it's 
not too complicated, and the quality, it doesn’t 
break.” 

C Reliable 
Useful  
Price 
User friendly  

“You have to think about what information you 
get and if you want the information. And also, 
the price of course, considering how much it 
does and it has to be a good price.” 

D User friendly 
One price for the whole 
package 
Involve the professional 

“And everyone is different, so if the App is only 
presenting the data, and you have to make your 
own decision if the result is good or bad, that 
can be stressful. If the professionals can help 
you to decide the results are good or bad, that 
will be very good.” 

E Accurate 
User friendly 
Involve professionals or 
therapists 
 
 

“Yeah, like what you said before that you'd be 
able to have direct access to call someone if you 
got some problems. I don't necessarily think it 
would have to be like a nurse or a midwife, but 
maybe someone you can talk to like a therapist, 
or something like that. That would also be 
helpful.” 

F Reliable 
Tested  
Involve professionals for 
testing 

“Research and knowledge should be the base, 
reliable, have tested it, went through trials 
maternity clinics and other professionals.” 
 

G Mobility 
Safe to use 
 

“If I work in Stockholm and I live in Uppsala, 
and I can still move around a lot, so it’s an 
important factor, even just to take it to work. It 
should be something that it's easy to take with 
you and not big.” 

H Safe to use 
Useful  

“For example, but also that it is something that 
benefits me, that it helps me. In this case it helps 
me to keep track of the baby’s heartbeat, which 
is important during a pregnancy.” 
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I Safe to use 
Involve professionals for 
testing 
Accurate  

“Well, I mean I, I would definitely like my 
midwife would have to say that “well, this is 
easy for you to monitor and it's safe and safe, 
and the results are secure” and stuff like that.” 

J Safe to use 
Useful  

“Safety is the most important thing, you know 
that one of the reasons that hospitals don’t do 
too many ultrasounds is because the radiation, it 
may harm the baby… I know some people don’t 
even use the phone when they are pregnant…” 

K Location 
Safe to use 
Personal situation/status 

“Like now I live very close to the midwife clinic, 
so it’s very convenient for me to get there, but if 
I live far from my midwife, then I will consider 
using it… also I only have one kid right now, but 
if in the future that I have more kids and I don’t 
have so much time to go visiting my midwife or 
the hospital, then I will also use it instead.” 

 

From Table 3 above, disregarding the order the key factors occurred in during the interviews, 
we can see that the most mentioned factors by the interviewees that will affect them to make 
the decision for adopting are User friendly, Safe to use, Involve professionals for various 
purposes, Accurate and Reliable. Some of the factors that have been brought up are quite 
personal, such as mobility for one who likes to travel around and wish it can be used during 
the traveling or commuting. Location and personal status are mentioned, due to if one’s 
situation has changed and gained needs for a remote monitoring device instead of visiting 
clinics and hospitals. One interesting factor which was brought up here is the involvement of 
psychologist, it shows the need for emotional or psychological support.   

All the data were collected and compiled in the five main sections above based on similarities 
and differences from all the answers. The relevant factors according to UTAUT model, such 
as age, experience and gender will be further discussed in the next section, as well as their 
impact on intention for innovation adoption. Some novel factors that were shown having 
potential on influencing innovation adoption will also be discussed further in the next section, 
such as nationality, need for involvement of professionals, and possibility to rent and 
experiment with the innovation. 

5 Discussion  

The discussion of the study will be presented from three sub-sections, the main factor for 
innovation adoption, the secondary factors for innovation adoption and the factors that have an 
impact in previous studies but are not supported by this study. finally, it summarizes all the 
findings of the study into an adapted UTAUT model, to illustrate further the relations among 
different moderating valuables and determinants.  
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5.1 The dominant drive for innovation adoption 

The most interesting finding in this study is the discovery of the dominant drive for eHealth 
innovation adoption for pregnant women in Sweden, which is the dissatisfaction with the 
current solution, namely the prenatal care in Swedish public health care system.  

5.1.1 Problem-solution fit is not the core 

As described in Literature review, problem-solution fit has been seen as an important 
assessment for product development (Hofmann et al. 2020), as well as a significant part of 
business development (Mathes 2017). Multiple studies showed that problem-solution fit is 
essential for startups to survive, especially for early-stage startups, finding the best problem-
solution fit is the key to success (Paakkinen 2021), it can facilitate startups’ incubation process 
(Naratama et al. 2019). However, there was no relation found between problem-solution fit and 
innovation adoption in this study, meaning that a good or even a perfect problem-solution fit 
does not lead to the success of the product, if we assume the success of a product is the 
acceptance and adoption of customers. In a word, problem-solution fit is not enough for 
eHealth innovation adoption in this study.  

During the interviews, all the participants have expressed various physical and emotional 
difficulties during pregnancy. Physical challenges include body changes, inconvenience of 
mobility, feeling nausea, pelvic pain and other physical pains and uncomfortableness. 
Emotional challenges are mainly described regarding the stress and worries for the baby’s 
health during the pregnancy, especially the first three months of being pregnant, and before the 
confirmation from the first ultrasound test in Week 20, lack of the emotional support from 
professionals during the examinations was also mentioned, and it has been discussed as one of 
the most important causes to postpartum depression. Although the physical and psychological 
pains vary from mother to mother, as well as the degree and the emphasis of the pains, most 
mothers found that the first three months of being pregnant is the most terrifying period due to 
the concern of having a miscarriage, a few mothers felt more anxious in the last trimester due 
to worrying for the baby’s breathing in a tight abdomen and the fear for labor. Some mothers 
were more anxious at certain periods of pregnancy, the others have been stressed and worried 
throughout the whole pregnancy. All the participants have carried both physical and 
psychological pains through the pregnancy, however, some suffered more from physical pains 
and inconveniences, and others were psychologically and emotionally miserable. In short, 
multiple pains were identified during pregnancy for all the participants during the interviews.  

When the eHealth innovation SenseTive as a new solution was demonstrated with a concise 
and explicit picture during the interviews, all the participants showed different degrees of 
interest and intention for adoption of the technology. The presupposed features were pain 
relievers to some mothers and gain creators to others, all the participants expressed that the 
presented functions in the device will help them with alleviating some pains identified in the 
earlier conversations during the interviews, therefore, we can say that there are a fit between 
the mothers’ pains and the solutions that SenseTive offers among all the participants, although 
if the fit is a perfect fit or just an ordinary fit can be discussed, and how to define a high level 
of fit is subjective.  
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However, the ones who revealed severe physical and emotional pains during pregnancy and 
understood that their severe pains can be significantly alleviated by adopting a new eHealth 
solution such as SenseTive, were not necessarily the ones who showed the most interests and 
the strongest intention of adopting the technology. It was disclosed when the willingness of 
adopting the technology needs to be ranked on a scale from 1 to 10, the ones who achieved a 
great or even a perfect fit are not necessarily the ones who ranked the highest willingness of 
adoption. Therefore, when pains exist extensively in a specific group for a specific period, even 
the severe pains are not the real drive for innovation adoption, or even for searching for a new 
solution. The degree of willingness for adoption is not in proportion to the level of the pains.  

5.1.2 Dissatisfaction with the current solution is the real drive 

One study that was mentioned previously in Introduction section, where the satisfaction in the 
online service and offline service of a hospital were compared, the results based on 323 
questionaries showed that satisfaction in the hospital’s offline service is a hinder for adopting 
the online service of the hospital (Zhang et al. 2017). This thesis has shown the same pattern 
as the study, although prenatal care in the public healthcare system and SenseTive fetus 
monitoring could co-exist, the satisfaction towards prenatal care is inversely proportional to 
the intention for adopting SenseTive fetus monitoring. 

The pains are prerequisite for searching for a solution to reduce the level of the pains, but the 
real drive for searching for a new solution is the dissatisfaction with the current one. While 
asking participants to rank the willingness of adoption on a scale from 1 to 10, three 10s were 
received among the eleven participants, interestingly, these three mothers are also the only 
three among all the participants who responded with negative or dissatisfied comments towards 
examinations within prenatal care in Sweden, the question was “How do you feel about the 
examinations of prenatal care in general?”. Two of these three mothers expressed that they 
were dissatisfied with the number of visits to both midwife clinics and hospitals, the third 
mother was strongly disappointed with the lack of emotional support from prenatal care during 
pregnancy. These two types of dissatisfaction towards prenatal care are consistent with the 
findings from the study mentioned previously in Introduction section, where two groups of 
pregnant women from Sweden and Australia were compared regarding their satisfaction 
towards prenatal care in the two countries, the findings exposed that although the two groups 
had high satisfaction towards prenatal care, Swedish women were less satisfied with the 
number of visits to midwife clinics and hospitals, as well as with the emotional support from 
professionals while visiting clinics and hospitals compared to Australian women (Hildingsson 
et al. 2013). The three mothers are differentiated in the range of age, education, profession and 
pregnancy status. Two of them had more than one unsuccessful pregnancy, and are not 
pregnant at the moment, the third mother is currently pregnant and had experienced a complete 
pregnancy in recent years in Sweden with her first child. The two mothers who were not 
satisfied with the number of visits, as well as the examination settings in prenatal care, both 
have a foreign background and have been living in Sweden for over 15 years. Both of them 
have referred to other prenatal care settings in other countries from the conversations they had 
with their friends or relatives who live in other countries. The two countries they referred to 
have more visits to midwife clinics and hospitals and gave more drugs during labor to help to 
alleviate the delivering pain. One of these two mothers is a researcher in the medical area, she 
strongly disagrees with Swedish conventional settings in both antenatal and delivery care, she 
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thinks that more new technologies should be involved in prenatal care nowadays in order to 
alleviate the pains and burden for pregnant women. Based on these three highest ranks, we can 
see that the dissatisfaction for the current solution is a true drive for the participants to search 
for a new solution or a supplementary solution to alleviate their pains and overcome their 
challenges.  

Let’s take a look at the lowest three ranks among all the interviews, they are two of 3s and one 
of 0, all three mothers have positive or extremely positive attitudes and responses towards the 
examinations of prenatal care. One of the mothers who ranked a 3 is currently pregnant and 
have had more than one miscarriage, she also has other underlying health conditions, and has 
been worried and anxious about the baby’s health the whole time, however her willingness of 
adopting SenseTive is only 3, and she had very positive comments on prenatal care. Her 
ranking was consistent with that the degree of the pains will not directly affect one to adopt a 
new technology, the satisfaction of the current solution will; apparently in this case satisfaction 
of the current solution has a negative impact on the adoption of new technology. The one who 
ranked a 0 has an extremely positive attitude towards Swedish prenatal care, it can be related 
to her profession as a professional in the Swedish health care system, although it doesn’t change 
the fact that she has an extremely positive attitude towards prenatal care and has no interest to 
adopt a new solution for baby’s monitoring.  

Through the two extreme ranking groups which are the highest rankings and the lowest 
rankings, the same patterns for innovation adoption have been shown. The group with the 
highest rankings of three 10s are the only ones that have given negative or dissatisfied 
responses towards prenatal care, and the group with lowest rankings are the ones who gave 
positive or extremely positive responses towards prenatal care. Therefore, the pattern of 
innovation adoption is that dissatisfaction with current solutions is proportional to the 
willingness of a new solution’s adoption, on the contrary, the satisfaction is a hinder for 
searching and adopting a new solution.  

5.2 The secondary factors for innovation adoption 

If we assume that satisfaction and dissatisfaction with the current solution is the key factor for 
adopting a new technology, then the extended question is: what are the variables or factors that 
lead to a satisfied or dissatisfied attitude towards the current solution? 

5.2.1 Foreign background and need for professionals to be involved as two novel 
moderators 

In the UTAUT theoretical model, age, gender, experience and voluntariness of use are the 
moderating variables that can influence the four key determinants on usage intention and 
behavior, which are performance expectancy, effort expectancy, social influence and 
facilitating conditions (Venkatesh et al. 2003). In multiple studies mentioned in Literature 
review, different key determinants and moderating variables have been shown to have 
important impacts on eHealth innovation adoption. Gender was revealed essential to influence 
performance expectancy and effort expectancy in the study of adoption intention for a wearable 
technology (Zhang et al. 2017), as well as in the study of older Swedes’ perception of eHealth 
services adoption (Wiklund Axelsson & Melander Wikman 2016). Age was an essential 
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moderator for performance expectancy and effort expectancy in the study of the intention for 
adopting mobile health services (Zhao et al. 2018). However, none of the moderators, which 
are gender, age, experience and voluntariness of use have shown a clear relation with the four 
determinants that affect intention and behavior of eHealth innovation adoption in this study. 
Instead, the two new novel moderators foreign background and need for professionals to be 
involved have shown their impacts on performance expectancy, effort expectancy, social 
influence and facilitating conditions of adoption intention.   

In this study, there is only one gender, it’s hard to see the differences and discuss the 
moderating effect without comparing the other gender. Age has a strong impact as a moderating 
variable in many previous studies regarding pregnant women, where there were significant 
differences between the older and the younger mothers’ groups. However, age didn’t show a 
clear pattern on how it affects the attitude towards prenatal care in this study, the average age 
of being pregnant in this group is around 30 years, and the youngest mother is 27 years old, we 
can say that it’s a quite mature mother group with high educations and relatively stable financial 
situations, which could be the reasons why age wasn’t a strong moderating variable affecting 
the attitudes and intention of adoption. Experiences and voluntariness of use haven’t shown 
strong impact on influencing the attitude towards prenatal care and innovation adoption neither.  

Nationality as a moderating factor has shown that it has a strong impact on influencing the 
attitude towards prenatal care and intention of innovation adoption. There were four non-
Swedish mothers among the eleven participants, two of them have given a 10 for willingness 
of adopting SenseTive, and both of them have referred to the prenatal settings in other countries 
while expressing their dissatisfaction towards Swedish prenatal care. One of the reasons can 
be that their foreign background has provided extra information and references that they can 
apply to compare with the current Swedish prenatal care. In the lowest ranking group, two of 
them are Swedish, they both are currently pregnant and very satisfied with the Swedish prenatal 
care settings, they didn’t mention any extra references from other countries, so it’s not clear if 
they have any, it can be left to future studies. However, it is worth mentioning that the second 
highest ranking of a 9 is also from a mother who has a foreign background.  

Need for professionals to be involved in adopting the technology were mentioned multiple 
times by a few mothers. In the lowest ranking group, two Swedish mothers in this group have 
clearly stated that they need midwives to be involved with using the technology together with 
them, one of the mothers who ranked a 3 specifically expressed her strong concern of wrong 
interpretation of data without the help from her midwife. The second lowest rankings are two 
5s, both mothers are Swedish, and both of them illustrated that the involvement and 
recommendation from midwives or specialists in the hospitals will increase their willingness 
of adopting the technology, because they need midwives to verify that the technology is useful 
and safe to use, they will use it only if it’s the recommendation from their midwives. 
Interestingly, one of the mothers who ranked a 5 has demonstrated how important it is that her 
midwife is part of using the technology. She ranked a 10 in the beginning when she thought 
her midwife will be sharing the use of the technology, until she changed her mind when she 
was asked what if the midwife is not part of using the technology, then she will only rank a 5. 
It’s worth mentioning that this participant has demonstrated high satisfaction to prenatal care 
in Sweden.   
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5.2.2 Two novel moderators’ impact on key determinants 

The foreign background can be interpreted as extra knowledge and information from outside 
of one’s environment, that has a moderating impact on performance expectancy and social 
influence. Performance expectancy describes the degree to which an individual perceives that 
using a new technology will help her or him to enhance performance in jobs (Venkatesh et al. 
2003). These two foreign mothers with the highest rankings have received extra information 
from outside of Sweden, which strengthened their relevant knowledge in prenatal care settings, 
the gained knowledge and information provide them with a second perspective to judge the 
current solution, and therefore affect their decision making on adopting the new technology. 
Social influence is a factor where an individual feels that it’s important that others think or 
believe that she or he should or need to adopt the new technology (Venkatesh et al. 2003). For 
these two mothers, they both received some suggestions from their friends and relatives who 
used another prenatal care setting, that they should also have the same or similar prenatal care 
setting, the hidden message here is that the other type of prenatal care settings is better than the 
one in Sweden.  

Need for professionals to be involved can be seen as need for expertise support, which has 
shown relations with all the key determinants in this study. The mother who expressed worries 
of interpreting the data inaccurately, needs her midwife to help to read the results generated by 
the technology, which can be seen as a moderator on impacting effort expectancy. The ones 
who emphasized that they need midwives to verify that the technology is useful and safe to 
use, has shown the relation between need for professionals to be involved and performance 
expectancy. For these mothers, the technology is useful only if their midwives think it is, which 
can also be discussed as a moderator for social influence, since other people which are 
midwives think the mothers should adopt the technology. However, social influence has a 
positive impact on adoption intention, and is related to individuals’ satisfaction with midwives 
and prenatal care in Sweden in this study. Facilitating conditions describes the degree of an 
individual’s belief on how organizational and technical support can help or hinder one’s 
adoption of the new technology (Venkatesh et al. 2003), therefore, need for professionals can 
also be seen as the need for medical support.  

5.2.3 Other factors for innovation adoption 

Other factors that the mothers mentioned when asked directly what factors would affect them 
to adopt an innovation were User friendly, Safe to use, Involve professionals for various 
purposes, Accurate and Reliable. User friendly can be seen as synonym to effort expectancy, 
while Safe to use, Accurate and Reliable are synonym to performance expectancy, which is 
consistent with the UTAUT model. Involve professionals have already been discussed above, 
where some mothers desired involvement from their midwife for them to adopt the innovation. 

The five attributes of innovation regarding the characteristics of the innovation in Rogers’ 
theory are relative advantage, compatibility, complexity, trialability and observability (Rogers 
1995, pp.15-17). Quality, mobility, accurate and reliable from the mothers’ answers are related 
to the relative advantage of the technology, which is consistent with performance expectancy 
in UTAUT model. User friendly and involving professionals for interpreting data are associated 
with complexity. Observability is one of this technology’s advantages, in which personalized 
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data will be visualized in graphs and bars on mobile application. Compatibility was discussed 
as previous experience in earlier sections, which did not show a relation to innovation adoption 
in this study.  

From the mothers’ answers to what are the factors they perceived as key factors for adopting 
eHealth innovation, the answers showed that relative advantage, complexity and observability 
have impact for them to adopt the technology, however, this statement is significantly related 
to their satisfaction towards prenatal care. Since the real drive for adoption is the dissatisfaction 
with the current solution, only when they need a new solution, and intend to search for a 
solution, then the characteristics of this solution matter.  

One interesting finding occurred when asking about the preferable payment methods of the 
mothers. The question is “would you rather buy it once and for all or rent it per month?” All 
the mothers prefer to rent it per month. Four of the mothers mentioned the same reason for 
renting, which is that renting per month could provide them an opportunity to experiment with 
it first, and then decide if they want to continue the use based on the using experience. Among 
these four mothers, one ranked a 3, two ranked a 5 and the last one ranked a 7 for the willingness 
of adoption. Therefore, trialability can be one moderator that affect performance expectancy 
and effort expectancy. One may argue that trialability is related to building experience of using 
the technology, however, the experience here is not a previous experience with similar 
technology as illustrated by Rogers.  

5.3 Factors that did not show an impact on innovation adoption 
The most unexpected finding in this study is that experience as a factor didn’t show a strong 
pattern on affecting intention of innovation adoption. Experience is one of the key elements in 
both the UTAUT model and Rogers’ diffusion of innovation theory. In Rogers’ theory, 
experience is referred to as compatibility which is one of the attributes of an innovation. 
Compatibility describes the degree to which the innovation is consistent with existing values 
in a social context and previous experiences of the user (Rogers 1995, p.15).  

In this study, experience of the pregnant women group can be interpreted in many ways; they 
are the number of experiences of being pregnant, the number of miscarriage experiences, and 
the experience of using similar technologies previously or currently. The number of 
pregnancies, if it’s the first time being pregnant, the number of experiencing miscarriages or if 
she has experienced miscarriages have not shown any strong relations to the intention of 
innovation adoption. In the UTAUT model, experience is one of the moderating variables that 
influence effort expectancy, social influence and facilitating conditions of adoption intention 
(Venkatesh et al. 2003). Unexpectedly, this theory was not supported by this study, meaning 
that there were no strong relations shown between experience and the key determinants. 
Among the three mothers who have the most relevant experience of using health tracking 
devices, two of them ranked 3 for willingness of adoption, only one ranked a 9, which showed 
that experience of using similar technology did not have a clear impact on effort expectancy. 
Experience of having one or more miscarriages did not affect the mothers’ intention for 
adoption neither, the ones who have had experience of having miscarriages were not 
necessarily the ones who thought the new technology is useful to them, which means no direct 
relation was found between experience and performance expectancy in this study. If having 
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miscarriage is seen as a severe pain for the mothers during pregnancy, then the result is consist 
with the earlier discussion, which is that the level of the pain is not the real drive for the mothers 
to adopt a new solution.   

In diffusion of innovation theory (Rogers 1995, p.15), Rogers believes that the more the new 
technology is consistent with previous experience of using similar technology, the higher rate 
innovation adoption will receive, unexpectedly, it doesn’t apply to this study for this specific 
group. Of the three mothers who are constantly using other health tracking devices, and actively 
checking on the updates from the devices, two mothers ranked 3 for the willingness, and one 
ranked a 9. In the rest of the group, some mothers are using pregnancy apps to track their 
pregnancy status, others are using step counters on their mobile, two mothers used medical 
devices to alleviate their physical pains while they were pregnant. All the mothers have 
experiences of using some sort of health tracking device or service during pregnancy or in their 
regular lives when they are not pregnant, however, it didn’t show any connection to the 
intention of adopting the new technology. It can be associated with the characteristics of the 
group, pregnancy is a special period for pregnant women, other types of health tracking devices 
are not similar enough to the baby health monitoring device. It can also be related to the social 
context in general, technology was still more of a novelty and didn’t apply to everyone’s daily 
life compared to nowadays when Rogers’ theory was developed. Nowadays when all kinds of 
new technologies are entering into one’s life, everyone has some sort of experience with new 
technologies, and the pace of the shifting of new generations of technologies is accelerating, 
under such circumstances, experience of using similar technologies lost its charm in affecting 
innovation adoption, unless one is a technology enthusiast and is obsessed with trying out all 
kinds of new technologies, however, SenseTive can only be used by pregnant women, therefore 
the number in this group is very small.  

Personality variables are one of the characteristics of early adopters in diffusion of innovation 
theory, Rogers believes that a personality with less dogmatic, greater rationality, more 
intelligence, better ability to deal with risks and favorable attitudes towards changes is an 
indicator of being an early adopter and therefore is more likely to adopt a new technology 
(Rogers 1995, pp. 287-292). However, these variables didn’t reveal a clear connection to the 
intention for adopting the new technology in this study. One of the reasons can be that the 
interviewed group in this study has some characteristics in common that made the differences 
between participants small and unclear, such as high-educated, mature, have stable career with 
stable income. The relatively small number of samples can also be one of the reasons why 
personality couldn’t show a clear impact on innovation adoption.  

5.4 UTAUT model adapted to this study 

To summarize the discussions above regarding the factors and moderators that affect a mother 
to adopt an eHealth innovation for monitoring fetus’ health in Sweden, one key factor and three 
moderating variables were identified in this study by applying Rogers’ innovation diffusion 
theory and UTAUT theoretical framework. In order to visualize the findings of the study, an 
adapted UTAUT model based on the data from this study will be illustrated in Figure 4 below, 
the four findings and their relations with the determinants are marked in blue.   
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The key factor for innovation adoption is the dissatisfaction with the current solution in this 
study, which will directly affect the behavioral intention of adoption. Dissatisfaction with the 
current solution can be interpreted as being dissatisfied with the use of the current solution, 
which leads to the expectancy for use or performance of the new solution, therefore 
dissatisfaction with the current solution will be part of performance expectancy.  

 

Figure 4: Adapted UTAUT model based on this study 

The three moderating variables are relevant knowledge, expertise support and trialability which 
are distributed in the upward side of Figure 4 in blue. Relevant knowledge refers to the foreign 
background discussed above, since the foreign background provided extra knowledge and 
information regarding the current solution, it gave the mothers opportunity to make a 
judgement regarding the current solution based on all gathered information and references. 
Relevant knowledge directly affects the dissatisfaction with the use of the current solution. 
Since the path to the extra information and references is directly connected to individuals 
outside of one’s environment, such as friends or relatives of the mothers who live outside of 
Sweden and play a role in influencing the mothers on innovation adoption, therefore, it revealed 
a relation between relevant knowledge and social influence. Expertise support refers to the 
need for professionals to be involved in using the innovation, professionals include midwives, 
specialists in the hospitals and psychologists that pregnant mothers can have contact with 
during pregnancy. Some of the mothers need midwives to verify that the innovation is useful 
and safe to use, which revealed the relation between expertise support and performance 
expectancy. Some mothers need midwives to help interpret the data visualized on the mobile 
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application, which means expertise support has a positive influence on effort expectancy. Some 
of the mothers demonstrated that they would adopt the innovation only if it’s the 
recommendation from the professionals, which showed social influence from the experts. In 
general, these mother who need support from experts disclosed their need for medical support, 
or organizational support from midwife clinics, therefore expertise support can be seen as a 
moderating variable for facilitating conditions. Trialability describes the wish and preference 
of experimenting with the innovation for a limited period before making the decision on long-
term or permanent adoption, which has a positive influence on impacting the ones who were 
reluctant for adoption in the beginning, it provides an opportunity for the mothers to try out if 
the innovation is useful and easy to use. Therefore, trialability is a moderating variable for 
performance expectancy and effort expectancy.  

6 Conclusion   

The conclusion will be started with the summary and limitations of the study, it will then lay 
out the implications of the study, and specifically declare the impact on the transformation of 
eHealth. Lastly, highlights the considerations of future work and the author’s personal 
reflection on the study, especially the concern of standardized prenatal care in a Swedish 
context.   

6.1 Summary and limitations 

This study intended to seek the key factors that affect an individual to adopt an eHealth 
innovation in Sweden by applying qualitative interviews. The study has a setting with a 
pregnant women group and a newly developed eHealth technology with external partner 
Negentropy. The interviews covered questions from problems during pregnancy to the 
solutions the mothers use for alleviating their pains and solving their problems regarding 
pregnancy and prenatal care, to find key factors that affect their intention for adopting the 
eHealth innovation, furthermore, to dig out the moderating variables or secondary factors that 
affect the key factors or affect intention of adoption in general. 

The results showed that dissatisfaction with the current solution is the main drive for adopting 
a new eHealth technology, not the pains and the problems that the potential adopters encounter. 
In a word, even if the degree of the pains is high, if the potential adopters are satisfied with the 
current solution, their intention of adopting a new solution is low. The study further discussed 
the moderating variables that have impact on the mothers being dissatisfied or satisfied with 
the current solution. Two moderators were identified based on the data in this study, they are 
foreign background and need for professionals to be involved, which were later interpreted as 
relevant knowledge and expertise support in the adapted UTAUT model. Then attributes of 
innovation in Rogers’ theory were discussed in regard to the results of the study, where 
trialability was revealed to have impact on intention of innovation adoption in this study, 
therefore, it was promoted to be the third moderating variable of the adapted UTAUT model.  

Finally, the four findings based on the data from this study were illustrated in an adapted 
UTAUT model, as well as their relations with key determinants. Dissatisfaction with the 
current solution was categorized within the determinant performance expectancy. Relevant 
knowledge as a moderating variable was found having impact on determinants performance 
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expectancy and social influence, specifically on dissatisfaction with the current solution. 
Expertise support was disclosed having relations with all the determinants, which are 
performance expectancy, effort expectancy, social influence and facilitating conditions. 
Trialability was shown having impact on the determinants performance expectancy and effort 
expectancy.  

The moderating variables in the UTAUT theoretical framework and the attributes of innovation 
in Rogers’ theory that were reviewed as significant factors for innovation adoption in multiple 
previous studies, were also discussed as the factors that did not show an impact on innovation 
adoption in this study. None of the four moderators in the UTAUT model, which are gender, 
age, experience and voluntariness of use, was supported in having an impact on the intention 
of innovation adoption by this study, since all the participants are female with small variation 
in age, experience of using some type of health tracking technology is now widespread, and all 
of them have the same freedom in choosing to adopt. Among the five attributes of an innovation 
in Rogers’ theory, relative advantage, complexity and observability were consistent with the 
determinants performance expectancy and effort expectancy in UTAUT model, however, they 
would influence innovation adoption only if an individual was dissatisfied with the current 
solution and seeking a new solution, since they are related to the characteristics of the new 
solution. Compatibility unexpectedly showed no influence on innovation adoption based on 
the results from this study, which was consistent with the finding that the moderator experience 
in the UTAUT model also did not have an impact.  

The limitations of the study are related to transferability and confirmability of trustworthiness, 
which is one of the criteria for assessing quality of qualitative research. The limitation of 
transferability can be related to the relatively small number of interviewees, however, the 
variations in background and experiences among the interviewees provided sufficient in-depth 
insights for this study to generate credible results, which is transferable for studies that have 
similar social context to that in Sweden. Confirmability is debatable for this study, since 
interpretation of results can be biased and subjective from different researchers, however, the 
findings of the study can still contribute insights and perspectives to the studies associated with 
eHealth and prenatal care with different focus. Credibility and dependability are high in this 
study, as well as authenticity, which is another criterion for assessing the quality of qualitative 
studies.  

6.2 Implications of the study 

6.2.1 Implications presented from four perspectives 

The implications of the study can be presented from four perspectives, which are prenatal care, 
research associated with eHealth and innovation adoption, marketing in eHealth and qualitative 
study with UTAUT model.  

The interviews with the mothers in the study revealed a few aspects that the mothers were 
dissatisfied with in the prenatal care in Swedish public health care system, such as the number 
of the visits to midwife clinics and hospitals, and the lack of emotional support in prenatal care. 
The study also described the pains and challenges the mothers encounter during pregnancy. 
This information can provide better and deeper understanding for practitioners in health care 
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and eHealth care to improve the quality of prenatal care by taking personal needs into account, 
such as emotional support and more visits, and it can aid them in better understanding women’s 
willingness to adopt eHealth services.  

The study was bridging innovations in eHealth to the pregnant women group, which was scarce 
material in the area, therefore, the findings of the study could contribute insights and material 
to future studies associated with eHealth, prenatal care and the pregnant women group, 
especially in a Swedish context.  

From marketing’s perspective, the findings of the study suggest that the characteristics of early 
adopters are the ones who are dissatisfied with the Swedish prenatal care, the ones who may 
have a foreign background or have relevant knowledge regarding prenatal care settings. If the 
majority of pregnant women in Sweden are the target customers, then involving professionals 
or midwife clinics are necessary. Furthermore, a question for marketers, that if Sweden is the 
right market, since the general level of satisfaction with the public health care system is high. 

Lastly, UTAUT framework were mostly applied to quantitative studies, therefore this study 
provides an example for future studies that intend to apply UTAUT model to qualitative 
studies, especially the updated UTAUT model suggested in this study could lend additional 
insights and inspiration.   

6.2.2 The impact on eHealth transformation 

As Frennert (2021) stated, eHealth transformation is driven by political, technological and 
social factors. Identifying key factors that affect individuals for eHealth innovation adoption is 
aligned with objectives for the second phase from year 2020 to 2022 in the action plan designed 
by Swedish government, which are “The individual as co-creator”, “The right information and 
knowledge” (Swedish Ministry of Health and Social Affairs 2020). The in-depth interviews 
with pregnant women in Sweden provide detailed information and knowledge regarding 
challenges during pregnancy, as well as pregnant women’s intention towards eHealth 
innovation adoption, it was an empirical example that has seen pregnant women as co-creators 
participating in the transformation of eHealth.  

Three technological issues of eHealth transformation were described in Introduction, which are 
1) the lack of a unified system that communicates among various systems (Aanestad et al. 
2017), 2) the lack of a framework for national eHealth evaluation and monitoring (Tsai & Koch 
2019), and 3) low acceptance and low adoption caused by implementation issue (Ossebaard & 
Van Gemert-Pijnen 2016). The findings of this study can contribute empirical material and rich 
insights of the pregnant women group from a micro level to the development of a unified 
system and evaluation tool on a macro level, to pivot macro initiatives to focus on the right 
items and include all the entities involved. The factors for adopting eHealth innovation 
identified in this study directly provide some motivations behind the low acceptance and low 
adoption that can be considered regarding the implementation issue. Specifically, the adapted 
UTAUT model developed in this study could be used as a reference when developing these 
evaluation tools. 
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Social factors of eHealth transformation can be related to health equity, where two perspectives 
were mentioned in Introduction, they are age and gender. The investigation of pregnant women 
in this study is strongly related to gender, little is known regarding both eHealth care 
practitioners and end user pregnant women. Therefore, the in-depth interviews with pregnant 
women and the findings of this study not only contribute empirical data to the insufficient 
material from women’s perspective in involving eHealth transformation, but also highlight the 
importance of promoting or involving women in eHealth transformation to improve eHealth 
equity.  

6.3 Future work 
The future work of this study could focus on two aspects. Age as a moderating variable was 
not supported on influencing the intention of innovation adoption by this study, due to the age 
variation among the participants being small, therefore, the future work could include 
participants with varied age and conditions, such as young mothers who are under 20 years old, 
mothers who have unplanned pregnancies, who have no university educations, and see if age, 
education and other moderating variables show the same results as in this study based on 
different settings. The second aspect of the future work is to conduct a quantitative study based 
on the findings from this study by applying self-completed questionaries to a great number of 
pregnant women in Sweden, to verify if the findings from this study can be transferable to a 
large population.  

6.4 Personal reflection  
There are two lessons I have learned from conducting this study. One is always having critical 
thinking as a mindset while pursuing knowledge, all the theories have their limitations due to 
different time periods and varied social contexts. Another one is that writing a thesis is an 
iterative process, which requires effort to go back and forth. One surprising discovery is that 
the results of a thesis can come out of the blue through the iterative updates, maybe that’s the 
charm of pursuing knowledge.  

One unexpected finding is the large difference between Swedish mothers and non-Swedish 
mothers regarding the satisfaction and trust towards Swedish prenatal care, even for non-
Swedish mothers who have been living in Sweden for more than fifteen years, the cultural 
integration may still be in progress. As a non-Swedish woman who has been living in Sweden 
for more than ten years, I soon recognized such differences in other areas of society. I wonder 
if standardized health care settings really are the best way to provide quality care to diverse 
individuals with varied needs, especially to the pregnant women group who not only experience 
physical and psychological challenges, but also start a new life with motherhood. Each 
pregnancy is unique and should be treated with personalized care. eHealth solutions have huge 
potential to bridge the limited resources in public health care and the increased personalized 
needs from individuals. Before Sweden becomes the best in using eHealth solutions to improve 
individuals’ wellbeing and the quality of health care, there are still actions main stakeholders 
in health care can take. One way to overcome the differences can be to communicate with 
countries that have a similar welfare system or social context, to exchange medical knowledge 
and improve the quality of prenatal care in Sweden from theoretical aspects. The other way is 
to communicate with pregnant women, especially the ones who are dissatisfied with the 
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prenatal care, to understand their deep concerns and needs and adjust the prenatal care settings 
accordingly.  
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Appendix  

Appendix (A) 

 

Interview Guide  

 

(This form is only for the sub-group Currently pregnant women) 

 

Introduction  

Briefly introduce myself, my master thesis, the research question, interview methods, and 
confidentiality agreement. 

Demographics  

1. Age: ______ 

2. Nationality: ___________ (How many years have you been living in Sweden?) 

3. Profession: ____________ 

4. Education: _________  

A. High School      B. College\University    C. Master\PhD 

5. How many children do you have? _________ 

6. How many weeks have you been pregnant currently? _____ weeks 

7. Have you had unsuccessful pregnancy experiences? How many times? Within the 

first three months or after? 

8. Do you have any underlying health conditions, such as blood pressure, diabetes..? 

Problem testing 

9. How do you check your baby’s health status?  

10. Follow-up question: where do you go to check it? 

11. Follow-up question: how often do you check it? 

12. What kind of examinations does it include? 

13. How do you feel about these examinations in general? 
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14. Which examinations feel the most important to you? And why? 

15. Are there any aspects that make you feel uncomfortable? 

16. What do you think could be improved? 

17. How long does it take to get from your home to the examination center? 

18. How do you book the appointment? Online, call.. 

19. Follow-up question: is it easy to book an appointment?  

20. How would you describe your relationship with your midwife? 

21. What are the challenges you are facing at the moment? 

22. Are there challenges/difficulties regarding baby monitoring and baby health 

checking? 

Solution testing 

23. If any problems were mentioned by interviewee during the questions above, here can 

be a follow-up solution question: how do you cope with such a problem currently?  

24. Follow-up question: have you tried other solutions for the problem? 

25. Do you use other health tracking or selfcare devices? 

26. Follow-up questions: what kinds of devices? How often do you use them? How do 

you feel about them? 

27. Before showing the demo: have you heard of remote fetal monitoring devices before? 

28. Follow-up questions: what device? Where did you hear about it? 

29. Showing demo\film, explain every feature. Take time, let interviewee to comment on 

every feature.  

Then ask them to rank the features, from the most important to less important. 

A. Baby’s heart rate,  

B. Mother’s heart rate,  

C. Uterine contraction.  

30. Follow-up question: why is __ the most important feature? 

31. Are there any other features that you feel you must have, what would they be? 

32. Follow-up question: why are they must-have features? What do you want from these 

features? 

Pricing testing 

33. Will you be interested to use the device? Why? 
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34. On a scale from 1-10, how likely would you be to use it? 

35. Will you be willing to pay for such a medical device? Why? 

36. On a scale from 1-10, how likely would you be to pay it? 

37. If yes, how do you like to pay for it?  

a) Rent by months or buy it once and for all? 

b) Monthly payment or pay it all at once? 

38. Who else do you think should/could pay for the device?  

39. What are the important factors for you to adopt a new medical/e-health technology? 

Wrap-up 

40. Closing question: Is there anything you think I should ask but missed? 
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Appendix (B) 

Study Information Sheet  

[A qualitative study of market validation: what are the key factors for innovation diffusion] 

 

Thank you very much for agreeing to participate in the research study [A qualitative study of 
market validation: what are the key factors for innovation diffusion]. This information sheet 
explains what the study is about and how I would like you to take part in it. Please take time to 
read this information carefully and ask if anything is unclear or if you would like more 
information.  

This study is a master thesis at Uppsala University being undertaken by Runfen Wang. The 
purpose of the study is to find out what are the key factors that affect an individual to adopt a 
medical innovation in Sweden, as well as to identify the characteristics of the early adopters 
through qualitative interviews. The study is performed at a start-up company in Uppsala who 
is developing a remote fetal monitoring device.  

If you agree to take part, you will be interviewed by Runfen Wang through Zoom, the interview 
will be recorded or audio-recorded for later transcriptions. The interview will last 
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approximately 45-60 minutes. The interview will be held in English. The data will be 
anonymized and will not be used in a way which would enable identification of your individual 
responses. Data will be stored securely on a password-protected computer, and in hard copy in 
a locked filing cabinet. The data will not be shared with any third parties.  

If you decide to take part in the study you will be asked to sign two consent forms, one is for 
you to keep and the other is for my records. 

Once again, I would like to thank you for agreeing to take part in this study. If you have any 
questions about the study, please feel free to contact me via email: wang.runfen@outlook.com.  

 

Consent Form 

[A qualitative study of market validation: what are the key factors for innovation diffusion] 

 

• I have read and understood the Study Information Sheet provided. 

• I have been given adequate time to consider my decision and I agree to take part in the 

study. 

• I have been given opportunity to ask questions about the study.  

• I understand that my participation in the study is voluntary. 

• I understand that taking part in the study will involve me being interviewed. 

• I agree that this interview will be Zoom-recorded or audio-recorded.  

• I understand that my personal details such as name or contact information will not be 

revealed to people outside of the project. 

• I understand that my words may be quoted in publications, reports, web pages, and 

other research outputs, but data collected about me during the study will be 

anonymized.  

• I understand that I can withdraw from the study at any time or refuse to answer 

questions without there being any consequences. 

• I understand that if I withdraw from the study, my data will not be used.  

Name of Participant: ______________________________________ 

Signature: ______________________________________ 



 58 

Date: __________________________________ 

Name of Researcher: ______________________________________ 

Signature: _______________________________________ 

Date: __________________________________ 

 


